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CONTROLLING THE ORDER IN WHICH
CONTENT IS DISPLAYED IN A BROWSER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention 1s related to the field of data process-
ing. More specifically, the present invention 1s related to the
rendering of display data.

2. Background Information

With advances 1n mtegrated circuit, microprocessor, net-
working and communication technologies, increasing num-
ber of devices, 1n particular, digital computing devices, are
being networked together (wirelessly or via wire lines). As a
result of this trend of increased connectivity, increasing num-
ber of client/server based and network dependent applica-
tions are being deployed. Examples of these client/server
based and network dependent applications include but are not
limited to, email, net based telephony, world wide web and
various types ol e-commerce.

Among the client/server based and network dependent
applications, thin-client architecture, also known as web-cli-
ent architecture, perhaps because of 1ts “ease ol implementa-
tion” on the client side, 1s especially popular. Typically, the
architecture merely mvolves a “user-agent”, such as a Web
browser ora WAP (Wireless Access Protocol) Browser, on the
client side. There 1s no need for the client to have any appli-
cation specific programs installed. Application specific logic
are run on the server side, and the client just has to run the
browser to render the content to displayed at a particular point
in time (provided by the server or servers). Each collection
instance of these content 1s often referred as a “page” or a
“web page”. Typically, the browser retrieves for each page, a
set of descriptions specifying the content to be displayed and
their layout, and then the content themselves from the server
or other servers. The descriptions are typically authored in a
browser specific language, such as HTML (Hypertext
Markup Language) for Web browser, HDML/WML (Hand-
held Device Markup Language or Wireless Markup Lan-
guage) for WAP browser. The browser then renders the con-
tent on a display screen as specified by the retrieved
descriptions, in the order the contents are received.

Often time, a user may be interested 1n only a portion of the
page, e.g. 1n a log-in home page, where the user 1s just inter-
ested 1n getting the log-1n ““box” rendered, so the user can start
the log-1n process, or a user 1s mterested 1 only a particular
summary section of a customized home page (such as a stock
summary section, a headline section, a sport section or a
weather section, where the user can quickly take a look at the
latest information on whatever the subject of interest may be
(e.g. latest stock prices for a short list of stocks, latest head-
lines, latest sport scores, latest weather and so forth).

Under prior art browsers, a user has no control over the
order 1n which the various sections of a page 1s displayed. If
the section or sections of most interest happen to be displayed
last or near last, that’s just tough luck for the user. Thus, under
the prior art, users are often frustrated, in waiting for the
section or sections of 1nterest to be displayed.

Accordingly, a more user friendly approach to rendering
display content 1s desired.

SUMMARY OF THE INVENTION

The present invention addresses the foregoing desires by
providing a method and system that enables users to control
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2

the order 1n which objects are rendered on a display page. In
accord with the method, a main HI'ML document corre-
sponding to the display page 1s requested from a network
server, such as an Internet web server, and the web server
initiates sending of the document to a client comprising a
browser running on a computer the user 1s operating. The
main document comprises markup language code, such as
HTML, which 1s used to define the layout of internal text
objects included in the document and external text and
graphic objects referenced by the document. For instance, the
document may contain references to separately stored
graphic 1mages; 1n such instances, files corresponding to
these graphic images will be sent by the network server to the
browser, or the network server will request that the files be
sent from another server from which they are served to the
browser.

Upon recerving the main document, the browser parses the
document to i1dentity the locations of where the text and
graphic objects that make up the display page are to be located
when the page 1s rendered. As the page begins to be rendered,
the location of the cursor on the display page 1s identified, and
it 15 compared with the locations of the text and graphic
objects to determine which object 1s nearest the cursor. That
object 1s then rendered prior to other objects on the display
page, thereby enabling the user to control the order 1n which
the objects are rendered. Preferably, the method also includes
rendering placeholders corresponding to where respective
objects are to appear on the display page so that the user can
better select the object(s) the user desires to have rendered
prior to the rendering of other objects. In addition, related
objects may be rendered along with the selected (i.e., nearest
to the cursor) object, which 1s especially beneficial when a
user desires to access multiple user-input objects, such as
logins requiring a user name and password or access code.

The method further enables users to selectively control
whether a page 1s rendered using a conventional rendering
scheme or using the foregoing user-controlled rendering
scheme through the use of a program setting (e.g., a menu
option) and/or a user 1nteraction, such as a double click. For
example, 11 a user double-clicks a display area or a place-
holder prior to having an underlying object rendered, this
would tell the browser to render the object(s) corresponding
to this display area or placeholder prior to rendering other
objects. In addition, the method provides for rendering of
other objects while data corresponding to the selected object
are being received by the browser to enhance the rendering
speed of the display page. Additional aspects of the invention
include a system and article of manufacture for implementing
the foregoing method.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and many of the attendant advan-
tages of this invention will become more readily appreciated
as the same becomes better understood by reference to the
following detailed description, when taken 1n conjunction
with the accompanying drawings, wherein:

FIG. 1 1s a representation of an exemplary web page com-
prising text and graphic objects as it would appear on a
display screen when rendered by a modern Internet browser;

FIG. 2 shows the location and size of the text and graphic
objects of the web page of FIG. 1;

FIG. 3 1s arepresentation of the web page of FIG. 1 after it
has been partially rendered;

FIGS. 4a-4b 1illustrates the relevant logic used by the
present invention when rendering a display page;

FIG. § 1s a representation of the web page of FIG. 1 after a
partial rendering when using the user-controlled rendering
scheme of the present invention; and
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FIG. 6 illustrates an exemplary system for implementing,
the present invention.

DETAILED DESCRIPTION

4

played just below the horizontal group of links and just above
a “NEWS SPARKS MARKET” headline 48 A. Frame 14 also
includes a pair of graphic objects, imncluding a DOW chart
50A and a NASDAQ chart 52A. A set of user input objects 1s
disposed adjacent to DOW chart S0A within a graphic object

5
FIG. 1 shows arepresentation of a web page 10 served from 54A, including an “ACCOUNT #” mput box 3SA, an
an exemplary stock brokerage Internet web site as 1t would “ACCESS CODE” mput box 56A, and a “LOGIN” button
appear when rendered on a modern Internet browser, such as 57A. In addition to the foregoing objects, frame 14 also
Microsoit’s Internet Explorer or Netscape’s Navigator. Web includes text objects 58A and 60A.
page 10 1s exemplary of many web pages that implement 0 Withreference to FIG. 2, an object model representation 62
frames, and 1ncludes two adjacent frames 12 and 14. A logo of web page 10 1s depicted, wherein each of the various
graphic object 16 A 1s displayed at the top of frame 12, which graphic, link, header, and text objects 1n FIG. 1 have been
additionally includes a “MARKETS” text header 18A, an replaced with a corresponding logical object having the same
“INVESTMENTS” text header 20A, and a plurality of links base reference number with an appended “B.” For example,
with overlaying graphic objects, including a “DOW?” link logo graphic object 16 A has been replaced with a logical
15

22A, a “NASDAQ” link 24A, an “OPTIONS” link 26A, a
“CHARTS” link 28A, a “MUTUAL FUNDS” link 30A, a
“IRA, 401K OPTIONS” link 32A, and a “TAX INFORMA-
TION” link 34.

A horizontal group of links 36 1s disposed at the top of
frame 14, and includes a “QUOTES” link 38A, a “HOT 20
PICKS” link 40A, a “CALENDARS” link 42A, and a
“NEWS” link 44A. An advertisement banner 46A 1s dis-

object labeled “LOGO GRAPHIC OBIJECT #1” with a ret-

erence number of 16B.

An HTML listing corresponding to web page 10 1s pre-
sented below as LISTING 1. Note that LISTING 1 sometimes
refers to object descriptions and link paths rather than the text
or path location of actual objects for simplicity, and that other
clements commonly found in HTML pages, such as META
entries, are omitted for clarity.

LISTING 1
1. <html>
2. <head><title>*MARKET HOME”</title></head>
3.
4. <body bgcolor="#FFFFFIF” link="0033CC” vlink="0033CC”>
5.
6. <frameset cols="25%,75% frameborder=0 border=0>
7. <{rame>
8. <align=left><align=top>
9. <umg sr="/directory path/logo.gif”” align = left border="0" height="80"" width="100"">
10.  <br><br>
11. <t3>TEXT HEADER #1 align=left</t3><br>
12.
13. <table width="90%" border=0 cellspacing=10 cellpadding=0 bgcolor="#000000"
14. align=center>
15. <tr>
16. <a href="URL or path for LINK #5” <img src="/directory
17. path/GRAPHIC#2” height="[001b]50” width ="150></a>
18. <tr=
19. <a href="URL or path for LINK #6” <img src="/directory
20, path/GRAPHIC#3” height="50" width =*150></a>
21. <tr=
22. <a href="URL or path for LINK #7” <img src="/directory
23. path/GRAPHIC#4” height="50" width =*150></a>
24. <tr>
25. <a href="URL or path for LINK #8” <img src="/directory
26. path/GRAPHIC#5” height="50" width =*150></a>
27. </table>
28. <br>
29. <t3>TEXT HEADER #1 align=left</t3>
30. <br>
31. <table width="90%" border=0 cellspacing=10 cellpadding=0 bgcolor="#000000"
32. align=center>
33. <t
34, <a href="URL or path for LINK #9” <img src="/directory
35. path/GRAPHIC#6” height="50" width =*150></a>
30. <tr=
37. <a href="URL or path for LINK #10” <img src="/directory
38. path/GRAPHIC#7” height="50" width =*150></a>
39. <tr>
40. <a href="URL or path for LINK #11” <img src=""/directory
41. path/GRAPHIC#8” height="50" width =*150></a>
42.
43. </table>
44, </frame>
45.
46. <frame>
47.
48. <table>
49, <tr=
50. <table width="100%"border=0 cellspacing=15 cellpadding=0
51. bgcolor="#000000" align=center>
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-continued
LISTING 1
52. <ir>
53. <td><a href="URL or path for link#1”>alt="QUOTES”</a>
54, <td><a href="URL or path for link#2”>alt="HOT PICKS”</a>
55. <td><a href="URL or path for link#3>alt="CALENDERS”</a>
56. <td><a href="URL or path for link#4>alt="NEWS</a>
57. </table><br>
58, <br>
59. <img src="URL for GRAPHIC #9” align=center
60. border="0"" height="80" width="325">

0l. <br><t1>HEADLINE TEXT=>/t1>

62.  <table>
63. <Colgroup span="2"">
64. <Col width = 400" align="center”>
65. <Col width =200 align="center”>
66. <fr><td>
67. <img src=""/directory path/GRAPHIC #10” align = center
8. border="0" height="200" width =“350"">
69. <td>
70.  /®* INPUT FOR ACCOUNT NUMBER AND ACCESS CODE  *#/
71. <SCRIPT LANGUAGE =*“Javascript’™>
72, <l---
73. [Javascript variable declarations]
74. [Javascript functions to enable login] --!>
75. </SCRIPT>
76.  <table>
7. <td>
78. <img src=""/directory path/GRAPHIC #11” align = center
79. <table width="150" height="25"">
80. <td>
81. <font size=-2 face="arial,helvetica,verdana>Account #</font>
82. <tr><input type=text name="USERID” maxlength=9 size=20>
83. <tr><font size=-2 face="arial, helvetica”>Access Code: </font>
84, <tr><input type=password name="PASSWORD” maxlength=10 size=20
85. onKeyDown="SuppressEnterBell(event)”
86 onKeyPress="“SuppressEnterBell(event)”
87 onKeyUp="SubmitOnEnter(event)”>
88. <br>
89. <br><nput type="“button” value="Login”
90. OnClick="ProcessForm( )”’>&nbsp;&nbsp;<input type="“reset’”>
91. <br>&nbsp;
92. <td>
93. </table>
94.  </table>
95, <tr>
96. <img src=""/directory path/GRAPHIC #12” border="0
97. height="200"" width="350"">
O8. <tr>
99. <p>TEXT FOR TEXT OBIJECT #1</p><br>
100. <p>TEXT FOR TEXT OBIECT #2</p>
101.  </table>
102. </frame>
103. </frameset>
104. </html>

Web page documents comprise HI ML code that 1s parsed,
interpreted, and rendered by a browser. An HI'ML document
comprises a plurality of HIML “markup” elements (tags)
with corresponding attributes, that are used to describe the
layout and formatting of various objects, including plain text
and graphic objects, embedded between tag pairs. Exemplary
clements 1include text tags (e.g., <b></b> for bolding text),
links (e.g., <a href="URL”></a>), formatting (e.g., <p></p>
for creating a new paragraph, graphical (e.g., 1mg
src="name”’>), wherein “name” defines an absolute or rela-
tive location at where an image 1s stored, tables (e.g.,
<table></table> creates a table, and forms (e.g., <torm></

form™> creates all forms).

As of Netscape Navigator 3.0 (and other later browsers),
web pages could include frames. When using frames, the
display page 1s divided into multiple framed areas. Framing
enables a single display page to include source code from
several HTML documents (one for each frame) or optionally,

50

55

60

65

enables a single document to include more complicated
grouping ol contents whereby different content groups are
contained 1n separate frames. Frames are commonly found on
the web pages at sites that display a great deal of text and
graphical content, such as MSN.com, ESPN.com, and USA.-
Today.com.

Display of a web page on a monitor involves the work of
both a client (the web browser and the computer 1t runs on)
and a server (the web server). The client and web server work
in tandem to produce the desired display page, 1n the follow-
ing manner. First, a request for a web page 1s made by the
browser to the network server from which the web page 1s

served through use of a Uniform Resource Locator (URL).
The requested page, in the form of a main HTML document
sent 1n one or more packets, 1s then transmitted over a network
(e.g., the Internet) from the server to the computer on which
the browser 1s running using the Hypertext transport protocol
(HT'TP). If only a single document 1s referenced in the
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HTML, this document will contain the HIML of the web
page. If the page comprises frames based on separate HIML
files, then these files will be 1dentified by the server, and
requested to be sent from the server (or other servers) to the
browser. In addition, 1f the HI'ML includes tags identifying
graphic 1mage {iles, sound files and/or video files, the server
will request that these files be sent to the browser as well. As
the different objects of the page arrive at the client, they are
stored in a cache, a combination staging area and storage area.
Meanwhile, the browser begins using the elements in the
cache to reassemble the Web page on screen, following the
HTML codes 1n the main document to determine where to
place the text, graphic, and video objects on the display page.
Since all portions of the page do not arrive at the client
computer at the same time, different parts of the page are
rendered before others. Text, which typically comprises the
primary non-tag content in the main HTML document and
frame documents, 1s usually rendered first, followed by still
and animated graphics, sounds and music, and then videos. In
addition, further processing i1s necessary for many objects
once they arrive at the client computer, such as decompress-
ing the graphic, sound, and video files.

As discussed above, when the browser receirves the HTML
corresponding to the main document (and frame documents,
il appropriate) a pre-rendering parsing of the HIML 1s per-
formed to determine where to place the various objects on the
display page. For example, elements such as tables, column
definition, graphic 1images, paragraphs and line breaks are
identified. If frames are included, each frame 1s examined in
the sequential order 1t appears 1n the HI ML document, or the
order in which the HTML documents corresponding to the
frames 1n a frameset are downloaded to the browser. During
turther processing, the actual objects are rendered in their
respective positions. Some of these objects are rendered
almost immediately, such as plain text, while other objects,
such as graphic objects, must first be retrieved prior to being
tully-rendered. With respect to tables, there are some
instances 1 which the all of the objects corresponding to the
cells 1n the table must be retrieved prior to rendering any of
the table, while a well-designed table can be rendered incre-
mentally. For example, by using Column grouping, the for-
mat of the corresponding table can be quickly determined by
the browser.

While text objects are generally rendered very quickly, the
rendering of graphic objects 1s generally much more time
consuming. This 1s true for several reasons: the size of graphic
objects (in terms of binary data) 1s many times greater than
text that occupies the same area; many graphic images are
stored 1n compressed formats (e.g., JPEG), and must be
decompressed before they can be displayed; and graphic
images are sent to the client separately from the HITML con-
tent of the page. In order to accommodate this, browsers
typically rendering other portions of a page while the graphic
images are being recerved from the web server and/or other
servers on which the graphic image files are served from.
With more advanced browsers, such as Netscape Navigator
3.0 or later and Microsoit Internet Explorer 4.0 and later, the
approximate screen area where graphic elements are to be
displayed are indicated with outlined *“placeholder” boxes,
and the graphical content of the images corresponding to each
outline box 1s rendered when the content has been retrieved
by the browser.

With reference to FIG. 2, there are twelve graphic images
that must be retrieved prior to completing rendering of web
page 10. In HI'ML, objects comprising graphic content are
identified by the browser when 1t parses an <1mg scr=""/local
directory path/graphic image file”” (for a local graphic 1mage)
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or “URL” (for a remote graphic image)>tag. In the foregoing
tag, local graphic 1mages are typically stored on the same
server as the web page, or another computer that 1s local to the
site’s server, and generally are located through a local direc-
tory path (absolute or relative to the location of the present
page) that points to the graphic image file. Remote images are
those 1mages that are stored on servers at sites that are remote
to the web server. For example, with reference to LISTING 1,
when the parser encounters line 9, the browser 1dentifies that
data comprising a graphic image corresponding to logo
graphic object 16 will be arrtving, and the displayed image 1s
to have a height of 80 pixels and a width of 100 pixels. The
location of each object on a display page will be dependent on
previous HTML layout elements, such as tables, paragraphs,
line breaks, and other graphic objects. The size and location
ol the other graphic objects (1.e., graphic objects #2-12) on the
page are determined 1n a stmilar manner. The HITML code for
these objects are shown 1n lines 16, 19, 22, 25, 34, 37, 40, 59,
67, 78 and 96, respectively. As 1dentified 1n the HIML code,
data corresponding to graphic objects #9 (advertisement ban-
ner 46 A) 1s forwarded to the browser from an external site (as
indicated by the URL to GRAPHIC #9), while graphic
objects 1-8 and 10-12 are sent from the web site the main
HTML document 1s sent from.

A partially-rendered web page 64 corresponding to web
page 10 and the foregoing conditions 1s shown 1n FIG. 3. All
of the text objects in both frames 12 and 14 are rendered,
while most of the graphic objects 1n the frames are rendered.
In addition, note that most of the locally-stored graphic
objects (those having a *“/directory path/GRAPHIC #X)” are
tully-rendered, while the remotely stored graphic object1s not
tully rendered, since this object must first be requested by the
web server to a remote server before the remote server will
send 1t to the browser.

As discussed above, after the browser has 1dentified where
various graphic objects are to be placed, placeholders com-
prising boxes that approximately cover the areas in which
corresponding graphic images are to be rendered are dis-
played on the page prior to the rendering of such graphic
images. In FIG. 3, these placeholders include a placeholder
66 for graphic object #6, a placeholder 68 for graphic
object#7, a placeholder 70 for graphic object #8, a place-
holder 72 for graphic object #9, and a placeholder 72 for
graphic object #11.

Suppose that web page 10 1s the home page for an online
stock brokerage site, and it 1s the first page users of the
brokerage site see when they link to the Internet site. Many
users might want to request that a trade be made, which would
requiring logging into the site first. However, under the fore-
going conventional rendering scheme, the users would have
to wait until the login objects (1.e., “ACCOUNT #” mnput box
55A, “ACCESS CODE” inputbox 56 A, and “LOGIN” button
57A) are rendered before they could login to the web site.
This would be very frustrating to many users.

This type of problem 1s addressed by the present invention,
which enables the order in which display page objects are
rendered based on where the browser user places the cursor
on the display page in the following manner. With reference to
the tflowchart of FIGS. 4a-4b, the process begins 1n a block
100 1n which a page request to a web server 1s made, and the
HTML corresponding to the page 1s recerved by the browser.
Typically, data corresponding to various graphic images 1n
the page and other non-text objects, such as sound and video
files, are also begins to be received by the browser. As dis-
cussed above, in conjunction with sending the main HTML
document, the web server will send HI'ML documents cor-
responding to the frames within the page (if such frames are
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referenced to separate documents in the main HITML docu-
ment) and will begin sending and/or make request to other
servers to send the objects referenced 1n the HITML that are
stored separate from the main HITML document and the
frame documents, 1f applicable. d

As the main document 1s recerved by the browser, it 1s
parsed to 1dentily a list of objects that must be requested from
the server or other servers in order to complete render the
page, block 102. The 1dentity of the identified objects and the
locations from which the 1dentified objects are to be requested
are placed onto a “request list”. The “request list” 1s 1mple-
mented as a data structure in memory. The data structure may
be constructed using any one of anumber of data organization
techniques known 1n the art. The browser also 1dentifies the
location of the various text and graphic objects are to be when
the page 1s rendered, i accord with a block 104. This step
comprises building a virtual layout of the page in memory,
such as that shown 1n FIG. 2, whereby the areas to be occupied
by the various text and graphic objects 1n the rendered page 20
are 1dentified. The layout of the page 1s primarily determined
by the frame definitions (1f any), table definitions, 1image
source definitions, paragraph boundaries, line breaks, and
other formatting attributes, such as alignment attributes. After
the layout 1s 1dentified, 1n a block 106 the browser begins 25
rendering a portion of the text objects on the display page and
renders placeholders corresponding to where graphic objects
are to be located on the display page. [In one embodiment,
objectsready to be rendered, such as the initially recerved text
objects and placeholders are placed on a queue. Similarly, the 30
queue 1s placed in memory.]

In browsers that run under Microsoft WINDOWS™ gper-
ating systems (e.g., WINDOWST™ 05 098 2000 and NT), the
display page 1s maintained as a virtual page with a resolution
much higher than the final resolution of the display page. In 35
this manner, a single page layout description can be mapped
to various client computer display resolutions. For example,
the virtual page resolution might be 20,000x20,000 units,
which 1s mapped to display resolutions of 640x480 pixels,
1024x768 pixels or 1280x1024 pixels, etc. 40

While the page begins to be rendered, 1n a block 108, the
browser determines 11 there are object requests to be made. It
there are object requests 1n the request list to be processed, the
browser determines the current location of the cursor on the
display, block 110, and 1n particular, whether 1t 1s within the 45
browser display window, block 112. Under WINDOWST
operating systems, the position of the cursor i1s internally
tracked by the operating system, and API (application pro-
gram 1nterface) calls are provided to enable application pro-
grams to obtain such information from the operating system. 50
As discussed above, the operating system maintains a virtual
page layout description through which a single layout
description can be mapped to a variety of different display
resolutions. The position of the mouse cursor 1s tracked using,
this same virtual page layout. 55

If the cursor 1s outside the browser’s display window, the
browser would simply obtain the “next” object request to be
processed at the “top” or “start” of the request list, block 114.
On the other hand, 11 the cursor 1s within the browser’s display
window, the browser would 1dentily the object nearest to the 60
current location of the cursor, yet to be rendered, and obtain
the corresponding object request from the request list to pro-
cess 1nstead, block 116. [Note that by recursively checking
for the current location of the cursor for as long as there are
object requests to be processed, the present invention allows 65
for the movement of the cursor while a page 1s being ren-

dered. ]
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The task of identifying an object nearest to the current
location of a cursor 1s normally performed by typical browser
and 1s well known in the art. For example, when a user clicks
on an object with an underlying link on the display page (such
as a text hyperlink or a graphic with an underlying hyperlink),
the browser knows what link to activate based on the location
of the link on the virtual page and the location of the mouse
when 1t 1s clicked on the virtual page.

Whether 1t 15 the “next” object request or an object request
corresponding to an object closest to the current location of
the cursor 1s obtained from the request list for processing, the
browser continues its processing at block 118, wherein the
browser requests a server for the object. Upon receipt of the
object, the browser parses the object to determine whether
turther objects are to be requested, block 120. If there are, the
browser appends additional requests into the request list for
subsequent processing, block 120.

Thereatter, the browser inserts the recerved object in the
queue for rendering in due course, 122. In one embodiment, 1f
the object 1s recerved as a result of obtaining an object request
corresponding to an object that 1s nearest to the current loca-
tion of a cursor, the browser 1nserts the recerved object at the
“head” of the queue to cause the received object to be ren-
dered first. On the other hand, 11 the object 1s recerved merely
as a result of obtaining the object request from the “top™ of the
request list, the browser appends the received object to the
“end” of the queue to cause the received object to be rendered
first. Further, the browser removes the processed object
request from the request list, block 124.

It 1s noted that the foregoing description of an exemplary
implementation of the present invention for browsers that run
under WINDOWS™ operating systems 1s not meant to be
limiting, as the present ivention 1s applicable to other oper-
ating systems as well, including UNIX and APPLE™ oper-
ating systems.

It 1s preferable that users be able to tell the browsers they
are using to activate and deactivate the reordering of the
rendering of objects provided by the present invention. In
accord With one approach, the browser should include amenu
option for activating and deactivating the feature. Further-
more, 1t may be preferable to have the feature activated on a
more selected basis, such as enabling the user to activate the
feature on the fly. For instance, the user may activate the
teature by double-clicking a right mouse button, whereby the
rendering of a display page proceeds 1n 1ts normal mode until
such a user action 1s detected, whereupon, the method of the
present invention 1s 1imitiated to render the object nearest the
mouse at the time the user action occurred. Other user actions,
such as activating a key on a keyboard, could also 1nitiate the
method.

An exemplary rendered page 76 corresponding to web
page 10 illustrates how the user-controlled ordering of the
rendering of objects on a display page provided by the present
invention would enable the stock brokerage site user to login
without having to wait for most of the other objects on the
page to be rendered. Suppose the user places a cursor 78 over

“ACCOUNT#” mput box 55A. In accord with the foregoing
discussion, “ACCOUNT#” mnput box 55A will be the object
closest to cursor 78, and therefore will be rendered first. (As
discussed above, other objects that do not require data from
outside the main HI'ML document (e.g., text objects 18A,

20A, 48A, 58A and 60A) preferably will be rendered at the
same time “ACCOUNT#” mput box 35A 1s loaded into the

browser and rendered). Additionally, some graphic objects,

such as “DOW” link 22 A, may be rendered during this same
time. Furthermore, since ACCOUNT¥# 1s contained within a

local table definition, all of graphic object 54A, ACCESS
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CODE 1nput box 56 A, and LOGIN button S7A are logically
related. Accordingly, these objects are rendered at approxi-

mately the same time as “ACCOUNT#” mnput box 55A.
As shown 1n exemplary display page 78, various objects
that were rendered 1n display page 64 have been replaced with

placeholders, including a placeholder 80 for graphic object
#1(16B), a placeholder 82 for graphic object #3(24B), a

placeholder 84 for graphic object #4(26B), a placeholder 88
tor graphic object #10(50B), and a placeholder 90 for graphic
object #12(52B). During subsequent rendering of display
page 78, the placeholders will be replaced by their corre-
sponding graphic objects when the data for such objects are
received by the browser and reformatted for the display page.

Exemplary System for Implementing the Invention

With reference to FIG. 6, a generally conventional personal
computer 100 1s 1llustrated, which 1s suitable for use 1n con-
nection with practicing the present invention. Alternatively, a
corresponding workstation on a local area network may be
used for executing machine instructions comprising a com-
puter program that causes the present mmvention to be
executed. Personal computer 100 includes a processor chassis
102 1n which are mounted a tloppy disk drive 104, ahard drive
106, a motherboard populated with appropriate integrated
circuits (not shown), and a power supply (also not shown), as
are generally well known to those of ordinary skill in the art.
A monitor 108 1s included for displaying graphics and text
generated by software programs that are run by the personal
computer, and for graphically representing models of objects
produced by the present mvention. A mouse 110 (or other
pointing device) 1s connected to a serial port (or to a bus port)
on the rear of processor chassis 102, and signals from mouse
110 are conveyed to the motherboard to control a cursor on
the display and to select text, menu options, and graphic
components displayed on monitor 108 by software programs
executing on the personal computer, such as a browser that
implements the present invention. In addition, akeyboard 112
1s coupled to the motherboard for user entry of text and
commands that affect the running of software programs
executing on the personal computer.

Personal computer 100 also optionally includes a compact
disk-read only memory (CD-ROM) drive 114 into which a
CD-ROM disk may be inserted so that executable files and
data on the disk can be read for transfer into the memory
and/or 1nto storage on hard drive 106 of personal computer
100. Other mass memory storage devices such as an optical
recorded medium or DVD drive may be included. The
machine 1nstructions comprising the software program that
causes the CPU to implement the functions of the present
invention that have been discussed above will likely be dis-
tributed on floppy disks or CD-ROMs (or other memory
media) and stored 1n the hard drive until loaded 1nto random
access memory (RAM) for execution by the CPU.

The above description of illustrated embodiments of the
invention 1s not intended to be exhaustive or to limit the
invention to the precise forms disclosed. While specific
embodiments of, and examples for, the invention are
described herein for 1llustrative purposes, various equivalent
modifications are possible within the scope of the mvention,
as those skilled in the relevant art will recognize. For
examples, the present mvention specifically contemplates
that the cursor location based manner of controlling the order
of rendering display content may be practiced on a set-up box,
a notebook sized portable computer, a palm sized personal
digital assistant (PDA), or a wireless cell phone, having the
appropriate browser or “user agent” i1nstalled thereon.
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Accordingly, it 1s not intended that the scope of the invention
in any way be limited by the above description, but instead be
determined entirely by reference to the claims that follow.

What 1s claimed 1s:

1. A method for controlling an order in which objects are
rendered on a display page by a browser, comprising

requesting, by a computing device, a main document cor-

responding to the display page from a network server,
said main document comprising code defimng a layout
of internal objects and external objects to be rendered in
the display page, wherein the internal objects are
included 1n the main document and #ze external objects
are referenced by the main document|, said external
objects including] and include any frame documents
referenced 1n the main document;

parsing, by the computing device, said code of the main

document and any frame documents referenced by the
main document to identify locations where said internal
and external objects are to be rendered [on] ix the display
page; and

during vendering of the display page:

for one or more graphic objects of the internal and
external objects, determining, by the computing
device, one or more respective sizes and locations for
the graphic objects in the display page and vendering
one or movre placeholders of the determined respec-
tive sizes at the respective locations in the display
page;

identitying, by the computing device, a location of a cursor

relative to the display page;

identifying [an internal or external] and selecting, by the

computing device, a to-be-vendered graphic object near-
est the location of the cursor;
rendering in the display page, by the computing device, the
[internal/external] graphic object that is identified to be
nearest the /ocation of the cursor in place of a place-
holder associated with the graphic object that is identi-
fied to be nearest the location of the cursor, such that the
rendering is performed before vendering vemaining to-
be-rendered graphic objects in the display page; and

after renderving the graphic object that is identified to be
nearest the location of the cursor, continuing rendering
of the display page by the computing device rendering
[other internal and external] thereafter the remaining
graphic objects [to complete rendering of the display
pagel.

[2. The method of claim 1, wherein the method further
comprise facilitating a user to select whether internal and
external objects in the display page are to be rendered using a
conventional ordering scheme without considering the loca-
tion of the cursor, or are to be rendered as defined in claim 1.]

[3. The method of claim 2, wherein the user is enabled to
made said selection by a user-interaction with a pointing
device that interacts with the browser.}

4. The method of claim 1, further comprising rendering,
[internal/external], by the computing device, graphic objects
related to the internal/external object determined to be nearest
the cursor prior to rendering other internal/external objects in
the display page.

5. The method of claim 1, further comprising rendering, by
the computing device, a portion of the internal objects
included 1n the main document and any frame documents
referenced by the main document while data corresponding to
the [internal/external] graphic object determined to be near-
est the cursor are being recerved by the browser from the
network server or another network server.




US RE45,6360 E

13

6. The method of claim 1, further comprising;

determining, by the computing device, 1 the cursor has

been moved, and that it is nearest [an internal/external] a

graphic object that has yet to be rendered [on] iz the

display page; and

rendering, by the computing device, the [internal/external]

graphic objectnearest the cursor prior to rendering other

internal/external objects [ifit is determined] i response
to determining that the cursor has been moved.

[7. The method of claim 1, further comprising rendering
placeholders corresponding to where graphic internal/exter-
nal objects are to be rendered on the display page priorto such
graphic internal/external objects being rendered. ]

8. A system for controlling an order 1n which objects are
rendered on a display page, comprising:

a memory in which machine instructions comprising a

browser computer program are stored;

a processor coupled to the memory for executing the

machine instructions;

a display, coupled to the memory and processor; and

said [processor] machine instructions implementing a plu-

rality of functions [when executing] ir response to

execution of the machine 1nstructions by the processor,
including functions to:

[requesting] request a main document corresponding to
the display page from a network server, said main
document comprising code defiming a layout of inter-
nal objects and external objects to be renderved in the
display page, wherein the internal objects are
included in the main document and the external
objects are referenced by the main document|, said
external objects including] and include any frame
documents referenced 1n the main documents;

[parsing] parse said code of the main document and any
frame documents referenced by the main document to
identily locations where said internal and external
objects are to be rendered Jon] iz the display [pages]
page; and

during render of the display page;
for one or more graphic objects of the internal and

external objects, detevmine one or move vespective
sizes and locations for the graphic objects in the
display page and rvender one ov more placeholders
of the determined respective sizes at the vespective
locations in the display page;

[identifying] identify a location of a cursor relative to the
display page;

[identifying an internal or external] identify and select a
to-be-rendered graphic object nearest the location of
the cursor;

[rendering] render, in the display page, the [internal/
external] graphic object that is identified to be nearest
the location of the cursor in place of a placeholder
associated with the graphic object that is identified to
be nearest the location of the cursor, such that the
render is performed before render of remaining to-be-
rendered graphic objects in the display page; and

[rendering other] after render of the internal/external

object that is identified to be nearvest the location of

the cursov, continuing vender of the display page
through a render theveafter of the remaining internal
and external objects [complete rendering of the dis-

play page]
[9. The system of claim 8, wherein said execution of the
machine instructions by the processor further implements the
function of facilitating a user to select whether internal and

external objects 1n the display page are to be rendered using a
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conventional ordering scheme without considering the loca-
tion of the cursor, or are to be rendered as defined in claim 8.]

[10. The system of claim 9, wherein execution of the
machine instructions by the processor further implements the
function of enabling the user to made said selection by a
user-interaction with a pointing device that interacts with the
browser.]

11. The system of claim 8, wherein execution of the
machine 1nstructions by the processor further implements
[the] o function Jof rendering] 7o render internal/external
objects related to the [internal/external] graphic object deter-
mined to be nearest the cursor prior to rendering other inter-
nal/external objects 1n the display page.

12. The system of claam 8, wherein execution of the
machine instructions by the processor further implements
[the] ¢ function [of rendering] to render a portion of the
internal objects included 1n the main document and any frame
documents referenced by the main document while data cor-
responding to the [internal/external] graphic object deter-
mined to be nearest the cursor are being recerved by the
browser from the network server or another network server.

13. The system of claim 8, wherein execution of the
machine 1nstructions by the processor further implements
[the] @ function [of] zo:

[determining if] determine whether the cursor has been
moved, and that it is nearest [an internal/external] a
graphic object that has yet to be rendered [on] in the
display page; and

[rendering] render the [internal/external] graphic object
nearest the cursor prior to rendering other internal/ex-
ternal objects [if it is determined] in response to deter-
mining that the cursor has been moved.

[14. The system of claim 8, wherein execution of the
machine instructions by the processor further implements the
function of rendering placeholders corresponding to where
graphic internal/external objects are to be rendered on the
display page prior to such graphic internal/external objects
being rendered.}

15. The system of claim 8, wherein said system 1s a selected
one of a desktop computer, a set top box, a notebook sized
computer, a palm sized personal digital assistant, [and] or a
wireless cell phone.

16. An article of manufacture for controlling an order in
which objects are rendered on a display page, comprising:

a memory media adapted to be used with a computer;

a plurality of machine 1nstructions stored on the memory
media, said machine instructions effecting a plurality of
[functions when executed] operations in response to
execution of the machine instructions by the computer,
the operations including:
requesting a main document corresponding to the dis-

play page from a network server, said main document
comprising code defining a layout of internal objects
and external objects to be vendeved in the display
page, wherein the internal objects are included 1n the
main document and tke external objects are refer-
enced by the main document]|, said external objects
including] and include any frame documents refer-
enced 1n the main documents;
parsing said code of the main document and any frame
documents referenced by the main document to 1den-
tify locations where said internal and external objects
are to be rendered Jon] ix the display page; and
during rendering of the display page:
for one or more graphic objects of the internal and
external objects, determining one ov move respec-
tive sizes and locations for the graphic objects in
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the display page and rendering one or movre place-
holders of the determined vespective sizes at the
respective locations in the display page;
identifying a location of a cursor relative to the display
page;
identifying [an internal or external] and selecting a to-
be-rendered graphic object nearest the location of the
CUrsor;
rendering, in the display page, the [internal/external]
graphic object that 1s 1dentified to be nearest the loca-
tion of the cursor in place of a placeholder associated
with the graphic object that is identified to be nearest
the location of the cursor, such that the rendering is
performed before rvendering rvemaining to-be-ren-
dered graphic objects in the display page; and
after vendering the graphic object that is identified to be
nearest the location of the cursor, continuing render-
ing of the display page by rendering [other internal
and external] thereafier the remaining graphic
objects [to complete rendering of the display pagel.
[17. The article of manufacture of claim 16, wherein said
functions elffectuated when executed by the computer further
include the function of facilitating a user to select whether
internal and external objects in the display page are to be
rendered using a conventional ordering scheme without con-
sidering the location of the cursor, or are to be rendered as
defined in claim 16.]
[18. The article of manufacture of claim 16, wherein said
tunctions elffectuated when executed by the computer further
include the function of enabling the user to made said selec-
tion by a user-interaction with a pointing device that interacts
with the browser.]
19. The article of manufacture of claim 16, wherein said
[functions] operations effectuated [when executed] in
response to execution of the machine instructions by the
computer further include [the function of the function of}
rendering internal/external objects related to the [internal/
external] graphic object determined to be nearest the cursor
prior to rendering other internal/external objects 1 the dis-
play page.
20. The article of manufacture of claim 16, wherein said
[functions] operations effectuated [when executed] in
response to execution of the machine instructions by the
computer further include [the function of the function of}
rendering a portion of the iternal objects imncluded in the
main document and any frame documents referenced by the
main document while data corresponding to the [internal/
external] graphic object determined to be nearest the cursor
are being received by the browser from the network server or
another network server.
21. The article of manufacture of claim 16, wherein said
[functions] operations effectuated [when executed] ir
response to execution of the machine instructions by the
computer further include [the function of the function of}:
determining 1f the cursor has been moved, and that 1t 1s
nearest [an internal/external] a graphic object that has
yet to be rendered [on] iz the display page; and

rendering the [internal/external] graphic object nearest the
cursor prior to rendering other internal/external objects
[if it is determined] in response to determining that the
cursor has been moved.

[22. The article of manufacture of claim 16, wherein said
functions effectuated when executed by the computer further
include the function of the function of rendering placeholders
corresponding to where graphic internal/external objects are
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to be rendered on the display page prior to such graphic
internal/external objects being rendered.]

23. A method, comprising

requesting, by a computing device, a main document from

a network server, said main document comprising code
defining a layout of objects to be rendered in a display
page on a display;

parsing, by the computing device, said code of the main

document to identify locations where said objects are to
be renderved within the display page; and
during vendering of the display page:
for one or more graphic objects of the objects to be
rendered in the display page, determining, by the
computing device, one or more vespective sizes and
locations for the graphic objects in the display page
and rendering one ov more placeholders of the deter-
mined respective sizes at the vespective locations in
the display page;
identifving, by the computing device, a location of a
cursor relative to the display page;
identifving and selecting, by the computing device, a
graphic object to be rendered in the display page
nearest the location of the cursor;
rendering in the display page by the computing device,
the graphic object that is identified to be nearest the
location of the cursor in place of a placeholder asso-
ciated with the graphic object that is identified to be
nearest the location of the cursor, such that the ven-
dering is performed before vendering remaining to-
be-rendered objects; and
after rendering the graphic object that is identified to be
nearest the location of the cursor, continuing render-
ing of the display page by the computing device ren-
derving thereafter the vemaining graphic objects.
24. The method of claim 23, further comprising rendering,
by the computing device, objects related to the graphic object
determined to be nearest the cursor prior to rendering other
objects within the display page.
25. The method of claim 23, further comprising rendering,
by the computing device, a portion of the objects included in
or referenced by the main document while data correspond-
ing to the graphic object determined to be nearest the cursor
are being received by the browser from the network server or
another network server.
26. The method of claim 23, further comprising.
determining, by the computing device, if the cursor has
been moved, and that it is nearvest a graphic object that
has yet to be rendered within the display page; and

rendering in the display page, by the computing device, the
graphic object nearest the cursov prior to rendering
other objects in response to determining that the cursor
has been moved.

27. A system, comprising.

a memory in which machine instructions comprising a

browser compuiter program ave stored;

a processor coupled to the memory for executing the

machine instructions;

a display, coupled to the memory and processor; and

said machine instructions implementing a plurality of

functions in rvespomnse to execution of the machine

instructions by the processor, including functions to:

request a main document from a network server, said main
document comprising code defining a layout of objects
to be venderved in a display page on the display;
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parse said code of the main document to identify locations
where said objects are to be renderved within the display
page; and

during render of the display page:

for omne or more graphic objects of the objects to be 5
rendered in the display page, determine one or more
respective sizes and locations for the graphic objects
inthe display page and render one or more placehold-
ers of the determined respective sizes at the respective
locations in the display page; 10

identify a location of a cursor relative to the display
page;

identify and select a graphic object to be rendered in the
display page nearest the location of the cursor;

render, in the display page the object that is identified to
be nearest the location of the cursor in place of a
placeholder associated with the graphic object that is
identified to be nearest the location of the cursor, such
that the vender is performed before rendering remain-
ing to-be-vendeved objects; and

after vendering the graphic object that is identified to be 2V

neavest the location of the cursor, continuing rvendering

of the display page through a render therveafter of the
remaining graphic objects.

28. The system of claim 27, wherein execution of the
machine instructions by the processor further implements a 25
function to render objects related to the graphic object deter-
mined to be nearest the cursov prior to rendering other
objects within the display page.

29. The system of claim 27, wherein execution of the
machine instructions by the processor further implements a -,
function to rvender a portion of the objects included in or
referenced by the main document while data corresponding to
the graphic object determined to be neavest the cursor are
being received by the browser from the network server or
another network server.

30. The system of claim 27, wherein execution of the
machine instructions by the processor further implements a
function to:

determine whether the cursor has been moved, and that it

is nearvest a graphic object that has yet to be rendered

within the display page; and 40

render, in the display page, the graphic object nearest the
cursor prior to rendering other objects in vesponse to
determining that the cursor has been moved.

31. The system of claim 27, wherein said system is a
selected one of a desktop computer, a set top box, a notebook 45
sized computer, a palm sized personal digital assistant, or a
wireless cell phone.

32. An article of manufacture including a tangible non-
transitory computer-readable medium having instructions
stored thereon that, in vesponse to execution of the instruc-
tions by a computing device, cause the computing device to
perform a plurality of operations comprising:

requesting a main document from a network server, said

main document comprising code defining a layout of

objects to be rendered in a display page on a display;

parsing said code of the main document to identify loca-
tions where said objects are to be rendered within the
display page; and

during rendering of the display page:

for one or more graphic objects of the objects to be
rendered inthe display page, detevmining one or more 60
respective sizes and locations for the graphic objects
in the display page and rendering one or move place-
holders of the determined respective sizes at the
respective locations in the display page;
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identifving a location of a cursor relative to the display
page;

identifving and selecting a graphic object to be rendered
in the display page neavest the location of the cursor;

rendering, in the display page, the graphic object that is
identified to be nearest the location of the cursor in
place of a placeholder associated with the graphic
object that is identified to be nearest the location of
the cursor, such that the rendering is performed
before rendering remaining to-be-rendeved objects;
and

dfter rendering the graphic object that is identified to be
nearest the location of the cursor, continuing render-
ing of the display page by renderving therveafter the
remaining graphic objects.

33. The article of manufacture of claim 32, whervein said
operations effectuated in response to execution of the instruc-
tions by the computing device further include rvendering
objects related to the graphic object determined to be nearest
the cursor prior to rendering other objects within the display
page.

34. The article of manufacture of claim 32, wherein said
operations effectuated in response to execution of the instric-
tions by the computing device further include rendering a
portion of the objects included in the main document while
data corresponding to the graphic object determined to be
nearest the cursor are being received by the browser from the
network server or another network server.

35. The article of manufacture of claim 32, wherein said
operations effectuated in response to execution of the instric-
tions by the computing device further include:

determining if the cursor has been moved, and that it is

nearest a graphic object that has vet to be rendered
within the display page,; and

rendering, in the display page, the graphic object nearest

the cursor prior to rendering other objects in response to
determining that the cursor has been moved.

36. An apparatus, comprising

means for requesting a main document from a network

server, said main document comprising code defining a
lavout of objects to be rendered in a display page on a
display;

means for parsing said code of the main document to

identify locations wherve said objects arve to be rendered
within the display page;

means for determining, for one or more graphic objects of

the objects to be rendered in the display page, one or
movre respective sizes and locations for the graphic
objects in the display page and vendering one or more
placeholders of the determined respective sizes at the
respective locations in the display page;

means for identifving a location of a cursor velative to the

display page;
means for identifving and selecting a graphic object to be
rendered in the display page nearest the location of the
CUFSOF,

means for rvendeving, in the display page, the graphic
object that is identified to be nearest the location of the
cursor in place of a placeholder associated with the
graphic object that is identified to be nearest the location
of the cursor, such that the vendering is performed before
rendering remaining to-be-rendered objects; and

after vendering the graphic object that is identified to be

nearest the location of the cursor, continuing vendering
of the display page by the computing device means for
rendering theveafter the vemaining graphic objects.
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