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European Patent Office
Otfice européen des brevets ) Ep 0779759 A3
(12) | EUROPEAN PATENT APPLICATION

(88) Date of publication A3: (51) Int. 1.5 HO4Qx 7/24, HOAL 12/28
17.11.1999 Bulletin 1999/46 I o

(43) Date of publication A2: .
18.96.1 997 Bulletin 1997/25

(21) Application number: 96308006.3
(22) Date of filing: 11.12.1996

(84) Designated Contracting States: (72) Inventor: Rossmann, Alain

AT BE CH DE DK ES FI FR GB GRIE IT LI LU MC Palo Alto, CA 94303 (US)
NL PT SE ‘
. - (74) Representative:
(30) Priority: 11.12.1995 US 570210 | " Freeman, Jacqueline Carol
11.12.1995 US 570384 "7 W.RTHOMPSON &.CO.
- L | . Celcon House o

(71) Applicant: Unwired Pianet, Inc. . 289-293 High Holbom = .

Redwood City, CA 34065 (US) London WC1V 7HU (GB)

(54) © A method and amhﬁecture for an.interaciivé two-way data communication network

(67} Atwo-waydata oonmmniqéﬁon device such as
.a data ready cellular telephone, a two-way pager, or a

telephone communicates via a two-way data communi-
cation network with a server computer on a computer
network that has an interface to the two-way data com-
munication network, i.e, is coupled to the two-way data
communication network. For example, the computer
network can be a corporate wide area network, a corpo-
rate local area network, the Internet, or any combination -
of computer networks. The two-way data communica-
tion device utilizes a client module to transmit message

. including a resource selector chosen by the user to a

server on a server computer on the computer network.
The server processes the message and transmits a
response over the two-way data communication nel-
work to the client module. The client module interprets
the response and presents the response to the user via

* a structured user interface. Alternatively, the user trans-
. mits a request that directs the server to transmit the

response to the request to another location or to
another user.

Prinod by Xocs (10 Business Sorens
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April 06, 1998, Issue: 1001
Hems Section: News

W3C putting Compact HTML, HDML to test for Net access —

- el Kup la s face off
' oo ‘!ru'lolnle n:.?r up language

Tokyo - A compact version of the Hyperiext Markup Language that targets )
portable Internet access will face oﬂ'agamn the Handbeld Device Markup:

_ Language bere this week ata mnbl_ic-n:uss worksbop bosted by the World
Wide Web: Conmmum W IC) e

Campact HTML was developed by Access Co. Lid. (Tokyo), which last
roonth subminied the language to W3C as a proposed standard. Fujitsu Lid.,
Matsushita Electric Industrial Co. Lid., Mitsubishi Electric Corp.. NEC Corp.
and Sony Corp. joincd Access in making the proposal. The HTML subset
would provide a l:nmpatt browser to such pnndslc gear as celhular phunrs

1 dig;tal assi .'nd pu'wna.l cnmmmﬂm

The rival BDML was ;’:mpoxed 1o WIC last Mzy by Unwired Planet, Alcatel
Alsthom Recherche, AT&T, Gmph:. Mitsubishi Electric, Sun Microsystems

and Tandem Computers.

W3C has posted the Compact HTML proposal on its bome page. wherea
~stafl comment” suggests the consortium's preference for the HTML subset
om HDML The commen cites "another submission made [last year] to
ilar [mobile access) requi ots: the HDML Submission® and
states that whﬂ: HDML's backers “proposed a format similar 10.. . . HTML.
the Compact HTML submission is closer to existing W3C retomrnenckuims.'

Top Headlines

Compact HTML is designed so that a browser based on the language can be
implemented in products with steep hardware restrictions. The browser could
Get (MPI"IEt run on a system with 150 1o- 00 kbytes of RAM and 150 to 200 Mbytes of
DE!. 'VERED ROM. A processor with a relatively low 1 to 10 Mips of performance. similar
rftviwtirfiribdi-fedl to those commonly used for embedded applications, could control the Imemet
Ll access. The system's display is also assumed to be small, featuring 50- x
30-dot resolution, 100- x 72-dot resohstion, or 150- x 100-dot resolution with*
monochrome color and a single font. Four buttons-for forward cursor,
backward cursor, select and cancel- will haodle all basic operations

Compact HTML is a subset of HTML 2.0, HTML 3.2 and HTML 4.0. To
salisfy portable bardware restrictions, it will support GIF images but pot such
capabilities as JPEG images or tables, background color, or multiple character
fonts and styles.

MniwtCast

gy 2 Officials baclong the respective proposals are keenly aware of their

"By contrast |io Compact HTML}, HDML bas no compatibility with HTML,*
. said Tomihisa Kamada, executive vice president of Access and the leader of
Vg, the language’s development. “Compact HTML can use HTML infrastructure
R - * asitis. Simple papes can be viewed directly from portables based on Compact
P : HTML, and home-page creators can write dedicated pages for mobile access
easily as a part of HTML home pages.”

e e g - Once W3C selects a standard, content providers will be able to prepare pages
- linked 1o conventional HTML bome pages but accessible to mobile gear. “We

1of2 2/9/1999 14:57

BEST AVAILABLE COPY

Petitioners' Exhibit 1011, Page 192



lechsearch 3 TURL F I WH VYW LG Gl VWM Wt § 0 o i s e e s FOAL Mgt § Bl 1§ Al e P ok o ot ot

proposed the language to expand the market,” said Kamada. Access has
already developed a browser, called Compact NetFront, md on Compact
HTML.

Mitsubishi supports both HDML and Compact HTML. The company is a

& shareholder of Unwired Planet and manufactures terminals based on HDML
for AT&T. "ach format has different advantages: Ihey can coexisi in the

“market in different form of services,” a Mitsubishi spokesman saxl.

An engineer [or one of the proponents of Compact HTML said ihe langunge is
the better of the announced aliernatives. '

NTT Mobile Communications Network Inc., the largest cellular camier in
Japan, contributed its cell-pbone technology to Compact HTML: The
company is considering a service based on the language. Such a mbve could
provide vendors with an incentive to support i,

Copyright (c) 1998 CMP Media Inc.

Spun'cred Suppleme nis From CMPnet

Piug your laptopinto , '}. Find out how gffiliate
LISH. Wil it save piograms can make -
headaches or create your Web site money.

new ones?

-memmmmﬁhm

+ Data mining is one profilable usa for all that data you store.. . :

- Planet ITs newest lech conler is aboul Adwenged IP services — and it's hot!
«We taka an in-depth look al canm‘sm:w

P
. Y ”
-’F’Q‘IF‘I}M"}’ i hm-mul-nuu Bata selutions,
VR A s RS £ v ts--lllnummuﬂ
rwre 5 L
o L : g . 2/3/199914:5
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Press Releases

Entertainment Industry Leader Rich Frank Takes' Helmat - toA

4 ({e]
Cybermeals, World's Largest Online Meal Ordermg System , -
F@' s Room
San Francisco, CA (September 15, 1998) - cybermeals Press Releases

In the News
(www.cybermeals.com), the world’s largest online meal ordering  hirtual Press Eua,p,ewss Kit

system, today announced the appointment of Richard.Frank as the PR Contacts
new chairman, president and CEO of the two-year-old Internet o Coe
start-up. Frank succeeds interim CEO Bill Jesse, who will remain as. pob Opportunities
a member of the Board of Dlrectors » . , lcontactus b .
Frank has driven a wide range of initiatives in traditional and
emerging sectors of the entertainment world throughout his career.

. His move from a_foremost position in the entertainment industry. to

onein the fast-paced Internet commerce and.food aréna is another
strong indication that e-commerce is not merely a trend, but a
dominant industry segment attracting the attention and talent of
top players. A fact reinforced by Frank's significant financial
investment in cybermeals.

cybermeals was founded in 1996 and currently is available in major
markets nationwide. The service gives Internet users the ability to
locate restaurants in their own neighborhoods and order meals
online as far as three months in advance. Currently, cybermeals has
over 10,000 restaurants online. cybermeals has long-term,
exclusive partnerships with the majority of restaurant delivery
services throughout the U.S. and has been exclusively endorsed by -
a number of leading restaurant trade organizations. Additionally,

--cybermeals is the exclusive online meal ordering service for

America Online, the nation's largest Internet service provider.

"In the rapidly-expanding world of Internet commerce, cybermeals
is a dynamic young company with unfimited market opportunity.
Based on recent industry estimates, the potential market for online
food delivery is five times larger than that of the book and music
industries. Leading the charge is a challenge I couldn't pass up and
I am delighted to have the chance to.build on the initial success of
the cybermeals team," said Frank. "cybermeals is well-positioned to
capitalize on the promise of the burgeoning Internet food arena
with superb technology, outstanding strategic partnerships and a
talented group of employees. 1 am confident that we will rapidly
bring the company into its next phase of development and realize
its extraordinary potential.”

Frank was most recently chairman and .CEO of Comcast Content
and Communication (C3), a company he founded in 1995 with
television/telecommunications giant Comcast Corporation. Prior to
his position at C3, Frank served as chairman of Walt Disney
Television and Telecommunications (1994 to 1995) and as

l. 4720001 10:37 A
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' presndent of The Walt Dlsney Studnos (1985 to 1994). From 1977 to

1985,. he served as_both vice presndent and president of the
Paramount Televnsnon Group of Param0unt Puctures. ‘

‘"Rnch Frank lS a proven leader with moré than 25 years of senjor. .
‘ management experience at' major . consumer~onented corporatlons -
" We are very excited to.have.him 6n'board-both as Chalrman andas .

a‘major investor," said Bill Jesse. "We lmmedlateiy recogmzed
Rich's talent for enhancing and building strong brands and his
unusual abnllty to foster environments that generate products with
enduring consumer appeal. His proven track record.as a strong
operatlonal manager and business builder makes him a valuable -
asset to cybermeals ° .

~ "Rich Frank is an outstandmg addition to cybermeals," said Jnm

Breyer, cybermeals Board Member and Managing Partner at Accel
Partners. "Accel-Partners has made a significant investment in the

company and we are confident that under Rich's Ieadershrp,

cybermeals is well positioned for success in this exciting market."

Return to Press Release List’

- 4£20/01 10:37 A
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Technical Disclosure Bulletin

700 IBM Techmcal Disclosure Bnlletm

38(1995) Septem

ber. No. 9, Armont, Ny, ys:

Vol. 38 'No.' 09 September 1995 )

Graphic User Interface Builder Menu Construction. using a Tree-View Con-

lﬂ%ﬂﬂlﬂﬁlﬂﬁﬂlﬂﬁﬂlﬂlﬂlﬁﬂl

XP 00054018

p-bs-ob

A method for arranging an ordered, hierarchical structure, such as a menu, using a common
graphical interface is disclosed. The disclosed means for arrang;ng a hierarchical structure uses a
tree-view container. For the particular case of a menu illustrated below, each node in the tree"
would represent cither a menu item or a sub menu. Thc fol)owmg d:agmm (Menu X) ﬂlustrates :
the typml view presented to the user. »

MENU X

+ File
- Edit
' . B
--~ = Edit_Submenu
I
--=  Cut
|
---  Copy
| _
--=  Paste
|
--=  -geparator-
i
w-w  Clear
- Search

!
=== ¢+ Search_Submenu

- Options
|

.- - Optlons__Submenu

-==  Save options

——— - .Pre ferences

-«- - Preferences_Submeny

--- Settings

-== CUA Accelerators

-=-= Ring enabled

...etc.

Vol. 38 No. 09 Séptember 1995

IBM Technical Disclosure Bulletin .

65
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Graphic User Interface Builder Menu Construction uslhg‘a'Tréé-\;ﬁ‘eW Container ~ Cohtinued

. Pop-up menus oa éach node would be populated with items relevant to the items they rep-
resent. The container itself would represent the object (in this case a menu) as a whole, and
would have-a popup relevant to that object.

Manipulation of the nodes could be allowed through the popup-menus in order to prov:dc '
keyboard support, however this system is intended pnmanly for use with'a- mousc, or.some olhcr

pointing device.

The pointing. devme would be used to, drag and drop thc daﬂ'mnt nodes in order to rear-

' range them: Different kcyboard combmauons applied dunng the drag would indicate whether the
. intended action is a move or a copy. When a node is moved or copied, all of its dcsocndam‘f’

nodes would be moved or copied along with it.

If an object is dropped directly on a node, the interpretation would be that the object is
intended to be added as the last child of the target node.

Dropping Paste on

- Edit Edit_Submenu becomes:==> - Edit
! : / I
--= - Edit_Submenu ~=~ ~ Edit_Submenu
| |
---  Cut ---.. Cut
| |
---  Copy --- Copy
| b
e =-Separator- --- ~Separator-
l .
--- Paste

If an object is dropped between two nodes at the same level, the interpretation is that the
object should be inserted between the two podes.

| |
---  Copy --- Copy
|

| <.~ dropping Paste here becomes: --- Paste

-ee  -S$eparator- == -Separator-

A similar method to that disclosed herein could be provided to allow the user to reorder the
pages of a notebook control.

66 1BM Technical Disclosure Bulletin Vol. 38 No. 09 Septermber 1995
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This Page Is Inserted by IFW Operations |
‘and is not a part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of
the original documents submitted by the applicant. :

Defects in the images may include (but are not limited to):

BLACK BORDERS

e TEXT CUT OFF AT TOP, BOTTOM OR SIDES

e FADED TEXT

e ILLEGIBLE TEXT

e SKEWED/SLANTED iMAGES

e COLORED PHOTOS

e BLACK OR VERY BLACK AND WHITE DARK PHOTOS

e GRAY SCALE DOCUMENTS

IMAGES ARE BEST AVAILABLE COPY.

As rescanning documents will not correct images,
please do not report the images to the
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(54) Title: SYSTEM AND METHOD FOR DISPLAYING INFORMATION AND MONITORING COMMUNICATIONS OVER THE

INTERNET
(57) Abstract

A system and method for creating, transmitting,
and receiving web pages from a web server. The
present invention enables a user to create a new web
site by either creating new web pages or extracting

‘information from previously created web pages. The

invention cnables a web site master to control the
entire presentation of data to the user.  In one
embodiment- of the present.invention, 2 web site
can include a first web page having a main menu.
The present invention then. permits the web site
master to preparc a preset séquence of web pages
that are displayed to the user for each menu item.
The user of the web page sclects one menu item
from a menu display and then can passively receive
information in a logical sequence. The control of
the web page. sequence can be used by advertisers,
for example, to effectively present all information
deemed helpful in attempting to convince the user to 108A
use the advertised product or service. In contrast to
conventional web sites, a user accessing a web site
developed according to the present invention will have
a predefined sequence of web pages displayed in order
to maximize the benefit to the web site master, ¢.g., to
increase the behavioral modifications of the client due

‘to controlled advertising. The present invention also

increases the effectiveness of web sites having multiple
web pages by using an artificial intelligence preloading
methodology to reduce the delay in displaying a web
page on the user’s computer.

L 102

SERVER

‘PERSONAL PERSONAL |
SERVER COMPUTER COMPUTER
108AJ \ \waa
COMPUTER SERVER
\ to8C . 1068
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WO 98120434 - ‘ ’ PCT/USS7/19719
SYSTEM AND METHOD FOR DISPLAYING INFORMATION
AND MONITORING COMMUNICATIONS OVER THE INTERNET

CROSS REFERENCE TO RELATED APPLICATION

This application is a continuation-in-part of U.S. Patent Application No. 08/745.899.
filed by Frederick Lenz on November 7, 1996, entitled "System and Method for Displaving

- Information Over the Internet”. Applicant's reference number 2608, which is incorporated by ..

" reference herein in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to the field of Internet communication and more

- specifically 10 a system and method for generating and displaying world wide web site

information. ' .
2. Description of Background Art

The volume of traffic on and the number of users using the Internet and the world wide.
web (WWW) have increased significantly since the early 1990s and such increases are expected . -
to continue. Previously, many. users of the Internet and world wide web were technically
sophisticated. Mény, if not most, of the users in the future are expected to be technical novices.
That is. many current and future users of the WWW will not understand "hyperlinks” and
“applets.” Many technically unsophisticated users of the Internet and WWW are intimidated by

the current techniques required to move between pages in a web site. For example. one

" conventional technique for moving between pages in a web site involves searching through the

text of a web page for one of maﬁy hyperlinks-that may be of interest to the user and then
selecting one hypertext or hypergraphic that is associated with the hyperlink to proceed to the
page addressed by the hyperlink. ‘While many technically sophisticated users do not have
trouble understanding this web page addressing technique, less technically sophisticated ﬁsers
have trouble undeistanding hyperlinks and this web pag;s ‘navigation technique.

Another problem with conventional web sites is that the size of the data files that need td_-_
be downloaded by a user is increasing significantly. For example, it is-not uncommon for a webA.

site havirig cormiplex i 1maaes e.g., color photographs, movie clips, or satellite images: to exceed

“several megabytes in size. A typical home user of a personal computer may have a maximum :

modem connection rate of 14.4 kilobits per second (kbps) which is approximately 1.8 kilobytes

per second. Using such a modem, a web page whose data size is two megabytes requires over -
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18 minutes to download. by the typical home compuiter, and only if the Server that is'sending thé
data is transmitting the data at the maximum permiltéd rate. While tht::.dam is b’éiné; .
downloaded. conventional web sites display p'anial information on the screen of the users
display monitor.

One growing use of the Internet and WWW is the creation of web sites for advertising.
Advertisers are drawn by the low cost of the WWW. However, a significant drawback for
advertisers is the slow rate of data transfer to typical home users. If an advertiser creates a web
site where one page of the web site has a large size, e.g., two megabytes, then, as described
above, a typical user having a 14.4 kbps modem will require over 18 minutes to download the
single web page. A significant number of usérs will be reluctant to download such large
advertisement web. pages due to the large time commitment.

Another significant drawback for. advertisers is that conventional web sites require the .
user to search hypertext and hypergraphics in each web page in order to proceed to what the user
thinks is of interest. Therefore, an advertiser operating a web site having several pages
frequently has users browse the web pages in a haphazard manner. However, successful
advertisers prefer more control of the presentation sequence of an advertisement.-

Accordingly, what is needed is a system and method for operating a web site that: (1)
decreases the complexity of current web sites to reduce the intimidation of less sophisticétéd» :
users of the web site; (2) decreases the waiting time between web page displays without
increasing the data transmission rate; and (3) enables a web site owner to have more control:-

over the presentation of web pages to a user.

- - SUMMARY OF THE INVENTION

The present invention is a new model for creating, transmitting, and receiving web pages

.from a web server. The present invention enables a user to create a new web site by either

creating new web pages or extracting information from previously created web pages. The
invention enables a web site master to control the entire presentation of data to the user. In one
embodiment of the.present invention, a web site can include a first web page having a main
menu. The present invention then permits the web site master to prepare a preset sequence of
web pages that are displayed to the user for each menu item.. The user of the web pﬁge selects
one menu item from a menu display and then can passively receive information in a Jogical. :

sequence. The control of the web page sequence can be u.se‘d'b'y advertisers. for example: to -

- effectively present all information deemed helpful in attempting to convince the user 10 use the ..

2
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advertised product or service. In contrast 1o conventional web siies. a user accessing a web site
developed according to the present invention will have a predefined sequence of web pages
displayed in order to maximize the benefit to the web site master, e.g., to increase the behavioral
modifications of the client due to controlled advertising.

The present invention also increases the effectiveness of web sites having multiple web
pages by using an artificial intelligence preloading methodology to reduce the delay in

displaying a web page on the user's computer.

BRIEF DESCRIPTION OF THE DRAWINGS .

Figure 1 is an illustration of a comrunication systern in which the preferred of the
present invention resides.

Figure 2 is a more detailed illustration of the server of the preferred embodiment ofithe
present invention.

Figure 3 is a more detailed illustration of the server storage device of the preferred
embodiment of the present invention.

Figure 4 is a flow chart describing the method performed by the server module according
to one embodiment of the present invention. ; 7

Figure 5 is a flow chart describing the step of analyzing a web.site accofding to one -
embodiment of the present invention.

Figure 6 is an illustration of abcomputcr screen display showing information extracted _

from the web pages of the web site during the analyze web site 408 process according o one-

" embodiment of the-present-invention,

Figure 7 is flow chart describing the step of configuring a modified web site according to-.
one- embodiment of the present invention.

Figure 8 is an illustration of a cdmpﬁter screen display for use in the web site
configuration process according to one embodiment of the present invention. -

Figure 9 is an illustration of an edit transition display according to one embodiment of: -
the present invention. .

Figure 10 is an illustration of a-configuration image menu display according to one -

- embodiment of the present invention.

. Figure 11 is an illustration of a client computer storage device according to one

etibodiment of the present invention.
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Figure 12 is a flow chart describing the-imethod performed by the Vayu Web client
module according 10 one embodiment of the present invention.

Figure 13 is a flow chart deécribing the method performed by the web page preload
module according to one embodimem of the present invention.

Figure 14 is an illustration of a web page control panel.according 1o one embodiment of
the present invention.

Figure 15 is an illustration of a first menu web page according to an alternate
embodiment of the present invention.

Figure 16 is an illustration of a second web site menu page according to an altemat;:
embodiment of the present invention.

Figure 17 is an illustration of a site repository information according to an alternate

_embodiment of the present invention.

Figure 18 is an illustration’of a screen display of the web site presentation-properties of
various web site sequences developed by the web site designer according to an alternate
embodiment of the present invention. »

- Figure 19:is an illustration of a web page sequence properties screen display according to
an alternate embodiment of the present invention.

Figure 20 is an illustration of a web pagé property screen display according to an
alternate embodiment of the present invention. '

Fi gure 21 is an illustration of a sequence optimizer screen display according to an
ahternate embodiment of the present invention.

Figure 22 is an illustration of the site layout screen display that'is displayed to the web

site designer according to an alternate embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A preferred embodiment of the present invention is now described with reference to the:
figures where like reference numbers indicate identical or function_élly similar elements. Also in
the figures, the left most digit(s) of each reference number correspond(s) to the figure in which
the reference number is first used.

Figure 1 is an illustration of a communication system in which the preferred
embodiment of the present invention resides. The communication system includes'a web server
102. a wide area network 104. destination servers 106A, 106B; and Personal computers 108A-C.

The personal computers 108A-C. are conventional personal computers. e.g.. an Apple computer
-4-
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or a Compaq computer. . The personal computers 108 can be independent or part of a network,
for example. The bersonal computers 108 can be connected directly to the WAN, using a
modem, for example, or can be connected to the WAN 102 via a server 106A that uses a leased
line, for example. The server 106A can operate using a conventional operating system. for
example, UNIX or Wiridows NT. In order for a user of a computer, e.g.. destination computer
108A to access data representing world wide web pages (wéb pages) from a web server 102, the .
user of the personal computer 108A identifies a uniforin resource locator (URL) address to a
web page in the web server 102 and transmits a request éignal to the WAN 104. The WAN 104
is conventional. e.g., the Intémet, and can use routers to route the request signal to the web
server 102. A conventionil web server receives a request and transmits the requested web page
10 the destination computer 108A. Th destination computer 108A receives the web page data
and displays the web page. This process can répéat several times for each web page requesled
by the user. The multiple requests per page are to obtain each multimedia object embedded in -
the page, e.g., pictures, sounds, and videos. '

The present invention is a new model for creating, transmitting, and receiving web pages :
from a web server 102.. The invention includes a server module ahd a client module. - The server -
module is stored and implemented by. the web server 102. The client module is stored in the
web server 102 and is transmitted from the web server 102 to the destination computer .108A
after the web server 102 Teceives a reqliest from the destination computer 108A. The client.
module is executed by the destination computer 108A when displaying the web pages of the - -

web site. A more detailed discussion of the server module and the client module is set forth .

" below.

K Figure,'i is a more detailed illustration of the web server 102 of the preferred
embodiment of the present invention. As stated above, the web: servér is conventional and -
includes a conventional central processing unit 202, e.g., a Pentium Pro processor that is
commercially available from Intel Corporation, Santa Clara, California. a conventional -
input/output system 204, conventional random access memory 206, énd a conventional storage
device 208 having unconventional computer application programs stored therein. The computer
application programs stored in the storage device 208 are described in detail below.

Figure 3is a more detailed illustration of the web server storage device 208 of the -

“preferred embodiment of the present invention. The storage device 208 includes a server web

site module 302. a web site project database 304 having meénu information 308 and web page .-

‘information 306. a web site analyzer 310. and a web site configuration module 312. The server

-5
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\.\-'eb site module 302 includes web site data including MIME files. MIME files can include -
MIME types that provide a technique for enabling web browsers, e.g., Netscape Navigator. to
automatically launch a viewing program associated with a received file, hypertext markup
language (HTML) data. and common gateway interface (CGl) data. The web sitefproject
databases 304 includes menu information 308 and data from web pages 306 extracted from the
web page by the web site analyzer 310. A more detailed description of the web site project
database is set forth below. The web.site analyzer 310 analyzes each web page of the web site,
extracts data from each web page, and stores the data in the web site project database 304. The
web site configuration module 312 enables a user to create a menu and to create an ordered
sequence of web pages that can be presented to a user (client) when a menu item is selected.
Figure 4 is a flow chart describing the method performed by the server module 102

according to-one embodiment of the present invention. 1f'the desired web pages of a web site do

not yet exist 402 then the web pages are created 404 using conventional web page creation

techniques. A web site creation description is provided in Chandler, Running a Perfect Web.
Site, Que Corporation (1995) thagjs-incorporatcd by refcr_encc‘ herein in its entirety. If the web
pages that will be part of the web site exist 402 then the server 102 defines 406 a new site
project, analyzes 408 the ‘web pages of the web site, configures 410 the new web site. and saves
312 the web site. A more detz_:iled description oﬂsteps 406, 408, 410, and 412 is set forth below.
Alternatively, web pages for the web site can be developed concurrently using the present. -
invention.

As stated above, the web server 102 defines 406 a new:site project. In one embodiment

" anew site project is a data structure that is stored in the server storage module 208, When fully -

defined, the new site project includes or references all of the information about a web site. The
information stored about each web site includes general information about the web site and a list
of the-web pages in the web site. The general information includes information such as: (a) the

company's name where the company can be the party to which the web site information is -

directed, e.g., the company who is advertising on the web site; (b) the' webmaster name. e.g.. the-

creator of the web site; (¢) the webmaster glectrbnic-mail (e-mail) address. The list of web
pages includes inf;)nﬁation about.each web page, such..as:( 1) the URL of the web page: (2).a list
of links out of the page: (3) a list of links vi,n~to the page from other web pages in the web site: (4)
the fitle of thc‘ v‘veb page; (5) the content type of the page, e.g., text, html. and imagé; (6) alistof
pictures/videos/sounds in the page: and (7) the sizé of the web page. The size (in bytes) of the

web page can be determined using any of a variety of techniques. In one embodiment. the size -
' -6-
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of the web page is the sum of the number of bytes in the page's‘HTML; the size of all image
<IMG>, sound <BGSOUND>, object <OBJECT>, applet <APPLET>. and script <SCRIPT> -
tag files. The information stored about each web page is determined during the steps of
analyzing 408 the web site and configuring 410 the web site as described below.

Figure 3 is a flow chart describing the step of analyzing 408 a web site by the web site :
analyzer 310-according to one embodiment of thepreseﬁt invention. The web site analyzer
determines the size of the web page and determines the links into and out of the page as
described below. The web site analyzer 310 determines 502 if more web pages need to be -
analyzed. The web site analyzer 310 selécis a web page by selecting one of the hyperlinks of a '
previously analyzed web page. The web page analyzer‘ 310 analyzes the web page and sets a flag -
indicating that the web page has been analyzed. If the web-site analyzer 310 determines that the
web page has already been analyzed, then the web site analyzer sets a pointer to the memory
location in the server storage 208 éohiaining the information previously extracted during the
web page analysis.

The web page a’néiyzer 310 extracts 504 the title of the web page. In one-embodiment. - :

" the title of the web page is extracted by identifying the text associated with the title'tag -

(<TITLE>). The title can be displayed in order to identify-the web page to the user. The web " -
page analyzer 310 then extracis 506 the hyperlinks of the web page. In one embodiment. the:

hypertext links are extracted by identifying the anchor tags (<A>), the frame tags (SFRAME>)
and map tags (SMAP>) in the web page. The web page analyzer 310 extracts 510 image file v

names by, for-example, identifving the file associated with the image tag (<IMG>), and the web -~

" page analyzer 310 determines the size of the image file by (a) reading the HTTP size header or

(b) downloading the file. In one embodiment, thé HTTP size header is read since it is typically’ -
faster than downloading the file. The web page analyzer 310 also extracts 512 embedded file

names in the web page by, for example, identifying the file associated with the embedded tag

- (<EMBED>). Then the web page analyzer 310 determines the size of each embedded file by (a)

30

reading the HTTP size header or (b) downloading the file. The web page analyzer 310 also
extracts 512 object files in the web page by, for example, identifying the file associated with the’
object tag (<OBJECT>). Then the web page analyzer 310 determines the size of each object file
by (a) reading the HTTP size header or (b) doWnloading the file. The web page analyzer 310
also extracts 512 sound files in the web page by, for example, identifying the file associated. -
with the bgsound tag (<BGSOUND>). Then the web .j)age analyzer 310 determines the size of .

cach sound file by (a) reading the HTTP size header; or (b) downloading the file. The web page
. N
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5nal‘yzer 310 extracts 514 class file names by, for example. identifying the file names associated
with a class file name tag. e.g., <APPLET> in the Java programming language commercially
available from Sun Microsystems, Inc., Santa Clara, California. The web page analyzer then
determines a list of links out of the web page by downloading and scanning the contents of each-
class file. The web page an;’ilyzcr 310 also extracts 516 additional information from the web
page. For example, the web page analyzer 310 identifies-scripts, e.g., Javascripts and
VBScripts, associated with a.script tag (<SCRIPT>), downloads the scripts and scans the scripts
tor links out of the web page. After extracting the above identified information, the web page
analyzer 310 determines 518 the size of the web page by summing the number of bytesin (1) -
the HTML of the web page, and (2) all of lhe’image/embed/class[bgsound/objcct/scripl tag ﬁ]e;v..
Steps 504-518 are repeated for each web page.. |

Figure 6 is an illustration E)f a computer screen display showing information extracted
from the web pages qf the web site during the analyze web site process 408. described above,
according to one emboéjiment of the present invention. The computer display illustrated in .
Figure 6 displays web page information including the web site name 602 -
“hutp://Mclava/sampletree/morelink.htm”, and the status of the analysis 612, a-current page ™
identifier 614. the total number of pages 616, the total number of links found in all of the -
analyied pages 618. In addition, the display includes information concerning the parsed Apages
620 and parsing details 622. The parsed pages 620 shows the list of web pages as they are being
parsed.I-The pages are displayed in a tree structure format that.shows the hierarchical nature of

the web site. The parsing details 622 shows a detailed list of the links and files found in the page

" being currently parsed. The site name 602 is the URL of the web site being analyzed. Host

information (not shown) can also be displayed. The host is the name of the host machine on. - .

which the web site resides. -Similarly, a tree level indicator (not shown) can also be displayed. .

The tree level represents the hierarchical level of the web page in the web site. Any web page -

may exist at a number of levels‘(e.g.,'it may appear as a hyperlink in many different pages in the -
web site). The level represented here is the level closest to the top of the tree that the page
appears. It will be apparent to persons skilled in the art that more or less information can be
available to the webmaster when configuring the web site.

After the web site analyzer 310 analyzes 408 the web site, the web site configuration
module 312 configures the web site. Although the web site analyzer 310 has searched and
analyzed each web page in the web site. the web.site analyzer 310 does not medify the original

web site. The web site configuration module 312 enables the web site developer. e.g.. a
. N
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\.vebmaster. 1o construct a menu. In one-embodiment of the presex.lt invention this menu is
tvpically approximately 8-10 items. although it is envisioned that any number of items can be
part of the menu. Each item will consist of a sequence of web pages that are displayed ina -
lixed order. In one embodiment of the present invention the web pages themselves are not
modified except for the web page having the menu. In other embodiments the web pages are

modified 16, for example. ensure that all links out of the web page are deactivated, except for the -

-links.defined by the user. Figure 7 is a flow chart describing the step of configuring a modified

web site by the web site configuration module 312 according to one embodimem of the present:
invention. The web site configuration module 312 enables the webmaster 1o create'a menu |
structure that can be the first web page displayed in the web site. - For example, Figure 8 is an.
illustration of a computer screen display for use in the web site configuration process according
10 one embodiment of the present invention. The display includes a menu configuration portion
802, a current web site structure portion 804, a status portion 814, and various control buttons
that can be selected by the webmaster using a conventional mouse or other pointing device. for
example. The control buttons in one embodiment include a menu shuffle up button 806. a menu
shuffle down buiton 808. an add image button 810, an add transition button 812, and a status
display 814.

The webmaster determines 704 if any more menu selections need to be modified. If the
webmaster decides to modify or define a menu selection, the Webmastef selects a menu. and.

defines 706 a sequence of web pages that will be displayed when the menu is selected. One

. process for assigning a web page to a menu is: (2) a user highlights the menu in the menu
" configuration portion 802 using the mouse or keyboard; (b) the user then highlights the web -

* page:in current web site structure portion 804; and (c) the user selects the Add button 816. The -

chosen web page will be added to the menu and will be displayed in the menu conﬁgruration
portion 802 of the display. For example, a first menu'is identified as "Luxury Vehicles” 820 in .
the menu configuration portion 802 of the display. The menu configuration portioﬁ 802 also
includes information about the web pages that the webmaster has associated with the menu. For
example, the top menu item is “Luxury Vehicles” 820. There are two web pages 822/824
associated with this menu item. These two web pages will be displayed in this order. i.e.. web
page 822 and then web. page 824, when the user-ultimately views this web site with their client
PC and browser.

The shuffle up button 806 and the shuffle down button 808 enable a user to modify the

web site structure by moving a web page up or down in the displayed menu configuration
A .
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portion 802 of the display. These buttons simplifv-the web site editing procedure for the web
master. For example. a web page can be selected by the webmaster and associated with one of -

the menu items. The webmaster can then move, add, delete. or copy web pages in order'to

develop a suitable web site presentation sequence. The webmaster can also introduce transitions

that can control the transition between web pages by selecting the "Add Transition" button 812.
For example, a transition may be a timer of 10 seconds, or a keyclick from the user. In one\
embodiment the webmaster ensures that the user will view the web pages associated with each -
menu (if any) only in the predefined sequence by automatically showing the next page in
response the transition event. For example, if a timer of 10 seconds has been selected by the web

master then after 10 seconds has elapsed the next page will-automatically be displayed. The user

.does not need to perform any action. In alternate embodiments, a limited number of page links

are included that enable the user to advance.to the next page, return to the previous page. or
return to the main menu, forvex'ample.

As noted above, conventional web sites are.created such that a client who accesses the
web site can view-the various pages in the web site in almost any sequence. One potentially
significant use of the Internet and the WWW is in advertising. In one embodiment, the presen'i
invention can be utilized to create a web site having advertisement as a significant purpose of -
the web site. For exarpple, an automobile company, e.g., General Motors. can develop a web
site that.advertises its currently available cars and trucks. One important aspect of advertising is
the process of creating a need that can be satisfied by the advertiser. In order to efficiently and

succéssfully accomplish this. it is helpful if the advertiser is able to control the sequence of

“information presented to the user. For example, if a car manufacturer developed a web site. they

may not want the client to immediately jump to the web page having-the cost of the vehicles.
Instead, the advertiser could be more successful and-effective if a description of the features and
benefits of one or more car models were first shown to the user in order to familiarize the client
with the cars and to therefore help persuade the client that the cars offered by the manufacturer
will satisfy the.needs of the cliém. After providing the information to the user, the web page
having pricing information can be presented to the user. It will be apparent to persons skilled in
the art that the above example is merely one example of how the current invention could be used
and that many alternatives exist for developing and strategically planning the web page
presentation sequence in a web site. The present invention provides the necessary tools to

cnable a webmaster to quickly, efficiently, and effectively generate a web site-that gives control

_of the web site presentation to the website owner instead of the client.

-10-
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The page link can be displayed as a "Next Page" button or the webmaster can select to
have one or more of the web pages transition automatically. Figure 9 is an illustration of an edit
wansition display 902 according to one embodiment of the present invention. In the example
illustrated in Figure 9 the user has the ability to define the event that will trigger a web page
wansition for any particular web page. e.g.. the "Leasing Information” web page as displaved in
the menu item display area 904. The available types of transitions are displayed in the available |
transition portion 906 of the display: The webmaster selects one of the available transition typés
and activates the Add button 912, and the selection is.displayed in. the current transition portion
908 of the display. If the webmaster selects the timer option, the webmaster can set the delay

between pages by entering the delay in the delay definition portion 910 of the display. To

“remove a selection from the Current Transition 908 display the web master uses the Remove

button 914.

The webmaster also has the oppo;tunity.to provide 708 additional information
concerning the web site and the individual web pages. For example, some of the information
stored in the new site project data structure is defined by the webmaster, e.g., information
concerning the C6mpany name. webmaster name, webmaster e-mail, and the URL of the main
menu page or one or more web pages in the web site. for example. The webmaster has the
opportunity to provide this information before or after the defining 706 the web page display
sequence for the web site. . ,

Figure 10 is an illustration of a configuration image menu dialog box display 1002

according to one embodiment of the present invention. The dialog box 1002 enables the user to

" uenerate a menu display by selecting a menu, e.g., Menu_4, and defining the active regions in

. the disf)lay portion 1006 for the selected menu. In Figure 10, ﬂie active région for Menu_4

{"New for '97") is defined in the actiQe region definition dialog box 1008. In some embodiments
of the present invention the webmaster does not create an initial menu page. instead only one
web page sequence is defined and when the client selects the first page the sequenég of the
remaining web pages of the web site are displayed to the client in the predefined seqﬁence.
After the webmaster defines the menus and defines the web page sequence associated
with each menu. the modified web site is saved:412. In one embodiment of the present
invention, the web site is saved as a series of files that are used when web site information is
transferred to a client accessing the web site. In one embodiment these files are used to transfer
the information. ga&ered by the server tool to the client. The files include a stub Java Applet

that is insenegi into the home page of the site. One example of such a file is set forth in Table I.
' -11-
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 <APPLET CODE="browser.class" WIDTH="10" HEIGHT="10"5"

<PARAM NAME="menu_1" VALUE=" [MENU ITEM NAME='Luxury
Vehicles' AUTO=TRUE RECT=199, 92,230, 34 IMG=menu.gif]">

<PARAM NAME-"menu 1_1" VALUE=" [LINK -
URL=http://www.xyzmotors.com/L2_N2. HTM SIZE 3514
TRANSIT=TIMER DELAY=10]">

<PARAM NAME="menu.1 1 1" VALUE=" [LINK_OBJECT

URL=http:// www.xyzmotors.com /Images\I 1_9.GIF
SIZE=1059 CONTENT=image/gif]">

<PARAM NAME="menu_1_ 2" VALUE-"[LINK FILE
NAME= xyzmotors menu 1. brw]">

<PARAM NAME~"menu 2" VALUE=" [MENU_ITEM NAME='Sport Utility'’
RECT= 199,129, 229,39 IMG=menu. glf]">

<PARAM NAME="menu_2 1" VALUE—"[LINK URL=http://
www .xyzmotors.com /L1_N1.HTM SIZE 12117
TRANSIT—MENU]">

<PARAM NAME="menu_2_ 1 1" VALUE= "[LINK OBJECT
URL=http:// www.Xyzmotors.com /Images\I 1.1. GIF
SIZE=1257 CONTENT=image/gif] ">

<PARAM NAME="menu_2 2" VALUE=" [LINK_FILE NAME=
xyzmotors _menu_2.brwl">

<PARAM NAME="menu_3" VALUE=" [MENU_ ITEM NAME—'Trucks and
Vans' RECT=198,173,230,47 IMG=menu.gif]">

<PARAM NAME="menu_3 1" VALUE—”[LINK URL=http://
WWW.Xyzmotors. com /Ll .N1.HTM SIZE=12117 TRANSIT=TIMER
DELAY 10) ">

<PARAM NAME—"menu 3 1 VALUE=" [LINK OBJECT
URL=http:// www.xyzmotors.com /Images\I_1_1.GIF
SIZE=1257 CONTENT= 1mage/g;f]">

<PARAM NAME="menu_3_2" VALUEz“[LINK_FILE NAME=
xXyzmotors _menu_3.brw] ">

<PARAM ‘NAME="menu_4" VALUE "[MENU ITEM NAME— Famlly Pare‘
RECT=195,224,232,40 IMG=menu.gif]">"

<PARAM NAME="menu_4 1" VALUE=" [LINK URL=http://
WWW . XyZmotors . com /Ll N1.HTM SIZE=12117 TRANSIT=TIMER
DELAY=10]">

<PARAM NAME="menu_4_1_1" VALUE=" [LINK_OBJECT
URL=http:// www.xyzmotors.com /Images\I_1 1. GIF
SIZE 1257 CONTENT= 1mage/g1f]">

i

<PARAM NAME="menu_4_2" VALUE““[LINK FILE NAME=
xyzmotors _menu_4.brw}">
-12-
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<PARAM NAME="menu_5" VALUE=" [MENU ITEM NAME='New For
197 } ", ) :
<PARAM NAME "menu_5 1".VALUE—"[LINK URL=http://
WWW. XyzZmotors.com /Ll N1.HTM SIZE=12117 TRANSIT=TIMER .
DELAY= 10] WS
<PARAM NAME="menu_5_1 1" VALUE=" [LINK OBJECT
URL=http:// www.Xyzmotors.com ./Images\I_1_1.GIF: "
SIZE=1257 CONTENT=image/gif)">

<PARAM NAME="menu_5_2" VALUE—"[LINK FILE NAME=
Xyzmotors _menu_5. brw] "> ’

A</APPLET>
Table 1
These parameters in Table 1 contain specific information about each link on the menu -

illustrated in the.display portion 1006 of Figure 10, and the contents of the pages linked thereto.

The menu items are passed as parameters. In the exariiple set forth in Table 1. a naming-

- convention.is used to determine the order and structure of the:menu. The daia is structured with- .

a format that is similar to HTML; but uses square brackets ([ and ]) instead of angle brackets (< -
and >). The first parameter (PARAM) is for the first item in the menu, named menu_I. Its type -
is MENU_ITEM, and the item’s name is Sport Utility. The next PARAM is a page assigned-to .
the menu__ 1. and its name is menu_1_1I. The type is LINK, its URL is

- http://Mclava/dealers/dealers.html, the TRANSIT is TIMER, and the DELAY is 10 seconds. The:
- third PARAM is also assigned to the menu_1 item, but it points to a file that contains the rest of -
30 .-

the links for menu_1. The file name is McJava -menu_2.brw. There are one of these files for
cach menu item that has more than one link assigned to it. These files are used to limit the
amount of information that is transmitted from the server to the client in the initial transmission:
Since the number of web pages that could be assigned to all of the menu items could range into
the hundreds and thousands, it is-generally more efficient to send down a portion of menu
information. and then retrieve more menu information as needed. The file structure design is.
extensible such that as new information is needed new name/value pairs are added. Older .

version of the software will ignore name/value pairs they-do not understand. Newer version of

.the software will have reasonable defaults if they éncounter an older file with missing

name/value-pairs.
As described above, a client utilizes a computer, e.g.. a destination computer 108A.to
uccess the defined web site stored on the server 102. The personal computer used by the client -

13-

Petitioners' Exhibit 1011, Page 213



.10

15

20

25

30

WO 9820434 - el o PCT/USYTIITLY,

can be a conventional personal computer.-e.g., an IBM personal computer that is commercially
available from IBM Corporation, Armonk, NY. The destination computer 108A includes a

conventional CPU, conventional RAM, and a conventional storage device. that can be similar to

-the server 102 described above. Figure 11 is an illustration of a client computer storage device

1100 according to one embodiment of the present invention. The storage device 1100 includes
a conventional Imemét b;owsef 1102, a Vayu Web client module 1104, a web page preload
module 1106. menu files 1108, and a TCP/IP Internet connection protocol module 1110. The
convéntional Internet browser provides an Internet gateway to the destination cbmputer 108A.
The client uses the Internet browser 1102 to request access to the web site stored in the server

storage module 208. The menu files 1108 include the files received from the server 102 in

response to the access request. In addition, the personal computer storage module 1100 receives .

the Vayu Web client module 1104 and the web page preload module 1106 from the server 102;
The operation of these modules is described in greater detail below.

In one embodiment. the Vayu Web client module has been implemented using three -

different techniques. These three techniques allow the client module to operate across the wide

variety of client machines currently in use across the Internet, ¢.g., IBM PC, Apple Macintosh,
Sun Microsystems Sparcstation, and across the wide variety of WWW Browsers currently in
use, e:g., Netscape versions 2.n and 3.n; and Mi‘crosoft"lntemet Explorer versions 2.n and 3.
The three techniques are: (1) as a Java Applet; (2) as a Javascript script where Javascriptisa '
Internet language developed by Netscape Corporation; (3) as a Client-Pull mechanism usinga -

<META> tag in the HTML file, that causes the browser itself to automatically load pages on a

“ timed basis.” The CONTENT argument contains the time in seconds. The URL contains the

target URL. The <META> tag can be:
<META HTTP-EQUIV=REFRESH CONTENT="1 URL=target -url”> _

Figure 12 is a flow chart describing the method performed by the Vayu Web client
module accordihgvto one embodiment of the preseht invention. As described above. the client
requests information from the webh site server 102 and the destination computer 108A
downloads 1202 web site server information. The web site server information initially
downloaded includes the Vayu Web client module 1104, the web page preload module 1106, ~ '
and the new site project data structure that is stored in the menu files 1108. As described above.
the new site project data includes information about the web site and includes references 10 web
pages in the web site but does not include all of the web page data. The destingtion computer

108A implements 1204 a web page preload routine that is executed concurrently with the
. 4. .
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remaining functions performed by the Vayu Web client module, as described below. F igure 13
is a flow chart describing the method performed by the web page preload -module 1106
according to one embodiment of the present invention. The web page preload module 1106
cathers local environmental information coricerning the client personal computer. This
information includes the speed of the modem, the time of day, Internet service provider service
level, browser type.and version, and operating $ystem type and Ver;sion. This information is used
by the artificial intelligence expert system to dynamically select a preload strategy to optimize’
the performance of the presentation Qf web pages to the client. The web page prelc;ad module
1106 preloads 1304 the first web page from each of the menus.

While the web page preload module 1106-is preloading the first web page associated
with each of the menus, the Vayu Web client module 1 104 displays 1206 the menu page and
waits for the user to select a menu. When the user selects 1208 a menu item. the Vayu Web
client module 1104 identifies 1210 the first web page in the predefined sequence of web pages
associated with the menu item and displays 1212 the first web page. Before the user selects a
menu item. the web page preload module 1106 preloads the first web page associated with each
menu item. as stated above, and then determines the web page loading sequence for subsequéent
web pages based upon a deténnination of the most likely menu item selection. The web page
preload module 1106 determines the most likely menu item selection baséd upon the selections
of previous clients or, if no clients have previously accessed the web page. the webmaster may
indicate which menu item to show first, or the first menu item is selected as the most likely to be

selected. The web page preload module 1106 preloads web pages from the sequence of web

" pages associated with the most likely menu item selection by implementing the rule based

expert system of the present invention, described below.
After the client selects a menu item, the Vayu Web client module 1104 and the web page
preload module 1106 receive the web page sequence and web page information from the new

site data structure in the menu files 1108. Specifically, the new site data structure includes the

overall size of the web page, the number of embedded objects in each web page, and the size of

the embedded objects in each web page, as described above. In one embodiment of the present
invention, the web page preload module 1106 determines a priority for each web page in the
web page sequence based upon the environmental parameters of the destination computer 108A,
described above, a queue location of the web page in the predefined sequence. the size of the
web page. the number of embedded objects in the web page, and the size of the embedded
objects in the Yveb page. for example. In addition. the web page pre)oad module is keeping track
-15-
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of how long it actually takes to load each page. From this information it calculates the actual

throughput that the current client is getting. This throughput is'used by the expert system to
make decisions about preload strategies. For example, if the throughput falls below a certain-
value, the preload module may stop preloading certain types of MIME files (e.g., video. sound).
The trigger ‘value would be set by the web master during the menu configuration stage.

dJescribed above. One example of a rule based expert system is set forth'in Table 2.

; Set preload strategy based upon throughput
IF
system.throughput < 6kpbs
THEN
preload.order = STRATEGY 7
ENDIF -

; Set preload strategy based upon throughput
IF ’
~ system.throughput < 2kpbs
THEN ,
mime.image = NOLOAD
ENDIF

; Set priority based upon size of an embedded object
IF ' '

objectl.size > 250000
THEN :
objectl.preload_priority = 5
ENDIF

; Set priority based upon size of an embedded object .

IF o :

' objectl.size > 500000

THEN '
objectl.preload_priority = 7.

ENDIF

; Set priority baé,ed ﬁpph size of an embedded object
IF | el : ol :
objectl.size > 1000000
. THEN .
objectl.preload_priority = 10
ENDIF

; Set priority based upon the number of embedded
; objects in a page o T )
IF L
pagel.objects > 5 -
THEN .
pagel.preload priority = 3
ENDIF ’

; Set priority based upon the number of embedded
; objects in a page
IF

-16-
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pagel.objects > 10

o v THEN
Do : pagel.preload priority ='8
ENDIF .
5
; Set preload order based upon browser type and time
of '
; day
0 ; MSIE 3x is Microsoft's Internet Explorer Versmon 3 X
10 - IF
; night time hours .
browser.type = MSIE 3x AND (env.timeofday > 20:00
AND env.timeofday < 08:00)
THEN
15 . preload.order = SEQUENTIAL
ENDIF :
; Set preload order based upon browser type and time
of h .
20 ; day :
'STRATEGY_7 -is load page 1, then 2, then largest to
; smallest
IF
; business hours o
25 browser.type = MSIE 3x AND (env tlmeofday >
08:00 AND env.timeofday < 20:00) .
THEN
: ‘preload.order = STRATEGY_ 7
ENDIF
30

Table 2

After determining the preloading priority fr)r each web page, the web page preload ° -

module 1106 preloads 1308 the web bages having tl'ic‘hi ghest pri(jrity. The web page préload

35 module 1 106 monitors 1310 the preloading procedure to reduce any delay in displaying web’
* page to the client. T};e monitoring funclion of the web page preload module 1106 permits the

: preload function to be dynamlc in that if a problem occurs 1312 in the web page loading

process, the web page pre]oad module 1106 sorts and reorganizes 1314 the data Examples of
problems include: (a) when a page is needed to be dlsplayed and has not vet been preloaded or
40 (b) ‘when the preloading i is suﬂicnently ahead of the dlSplay so that the local PC web page cache
is full, and pages must be discarded (and reloaded). When a problem occurs the expert system is.
re-initialized with the current data (mcludmg the lhroughput and modified menu files without
the web paoes that have already been dxsplaycd) A modified preload strategy is then determined
1306.
45 .lThe‘clien( continbue;s navigating 1210 through web ;'Sagés while the destination computer

108A continues displaying 1212 web pages. ‘As described above, in one embodiment of the

present invention, the client can passively watch the sequence of web page displays. In alternate
-17-
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embodiments, the user has the option of selecting a next page button. Within each web page the
client also has the option of manipulating a control panel. Figure 14 is an illustration of a web
page control panel 1400 according to one embodiment of the present invention. In this
embodiment. the user has the option of returning to the beginning of the web page by selecting
control panel button 1402, proceeding to the end of the web page (for example. a video clip
e¢mbedded in the web page may be skipped) by selecting control panel button 1404, continuing
or beginning the execution of the web pagé display by selecting control panel button 1406,
pausing the execution of the web page by selecting control panel button 1408, decreasing the
speed of web page execution by selecting control panel button 1410, increasing the speed of
web page execution by selecting control panel button 1412, or stopping web page execution by
selecting control panel button 1414. '

An alternate (preferred) embodiment of the present invention is described below with
reference to F igures 15-22. This alternate embodiment includes a standard structure and A
navigation for the menus (pages containing buttons) and menu items (buttons), allowing the user
a set of options at each web page. One benefit 6f using the standard structure is to make the
web site easier to use by the end user and to offer the web site designer more control over what
is displayed to the user.

Figure 15 is an illustration of a first menu web page according to an alternate
embodiment of the present invention. The first menu page 1500 illustrated in Figure 13
includes a single large button 1502 thﬁt includes the name of the company that is the subject of
the advertising, e.g., "Vayu Wéb". The user can select the button 1502 to continue or the user
can exit from the web site. In addition, the present invention enables the company to add a.
graphic display to the button or to the background to enhance the screen display.

The first menu web page can include a tool bar 1504 having various control buttons
thereon. These control bﬁttons are enabled and disabled for each web page based upon the web
site definitions defined by the webmaster. When the user selects the button 1502. a sequence of
pages may aufomatical[y be presented after which another menu page appears containing more
items. Alternatively, the sequencé can be skipped and the next menu page can be presented
immediately. While the user is viewing a dynamic sequence. the control functions are typically
disabled. The control functioﬁs include pause, fast forward, reverse, and exit. In alternate
embodiments these control functions are enabled during the presentation of dynamic sequences.
While a dvnamic sequence is playing the user typically watches the display until the next menu

page is reached. :
) -18-
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Figure 16 is an illustration of a second web site menu page according to an alternate
embodiment of the present invention. At the next web site menu page 1600, the user has three
options. (1) return to the previous menu pége, (2) select one of the menu items 1602, or (3).
select the auto-play button 1604 to automatically cycle through the sequences following each

menu item. for example. The order of cycling through the menu items is determined by the web

_site designer (web site master). Some items can be excluded from this “autoplay”.. A menu

page.can comprise any number of items. In this alternate embodiment the number of items is

tvpically between I and 10. The web site designer can add their own graphics to the items or to

the page background. ) _
Certain web pages can be static, i.e., they do not automatically display another web page. -

Erequently. for static web pages, the “pause” and “forward” buttons on the tool bar 1504 are

.enabled. In this case, the page may include a description of a product and/or ordven'ng :

information. for example. A maximum viewing time can be specified by the web site designer
to proceed 10 the next page after some amount of time has elapsed. or the web site designer can
pérmit the user-to continué to the next web page by selecting a next page control button.

In this alternate embodiment. the tool bar 1504 is located at the top of the screen. The . '

- web site designer may choose not to display the tool bar 1504 for certain screens when. for

.example, the user has no other options within these screens but to wait for the next page. The

tool bar 1504 can also include status indicators 1606 to show the remaining time left to view
this page. This tool bar 1504 can be used for every page displayed using the present invention.

Another feature of the preserit invention is that the user is permitted to create multiple

* . versions of each web site where the present invention permits optimization of each-web site for

different internet throughput rates. For example, the throughput range for different types of
Internet access devices commonly used today varies from 14.4 kbps (modem) to 56 kbps f
(ISDN) to 1.5 megabits/sec (T1). This variation exceeds a factor of 100. Furthermore. users of

the present invention on Intranets, e.g., local area networks (LANs) can reach data transter rates

“ exceeding 10 megabits/sec. Due to transfer rate constraints at the lower throughput speeds. the

web site designer may include several versions of a web page, or several versions of a sequence.
where a sequence includes a series of pages which are automatically displayed. with each
version being a different size to optimize the web site display for different throughput
environments. The database can include information about the various page and sequence
versions. The artificial intelligence module of the present invention that was described above

with respect to the expert system and is described in greater detail below. can automatically
‘ ' -19-
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select the appropriate page version depending on the throughput enivironment it has determined -

for a user. The Virtual Design Studio. which is the ool that the web site designer uses to
assemble the web pages into adveniisement sequences. is designed to assist the web designér m
creating optimal sequences for various throughput environments. The Virtual Design Studio-
will also allow the web site designers to preview the web pages of the web site using-a simulator
of the present invention in order to simulate environments having various data throughput rates.
It will be appareﬁt to persons skilled in the art that the use of different versions of the
web pages is not required to operate the present invention. However, if the web site designer is
expecting users with different throughput environments to access the web site, it may be
advantageous to create versions of certain web pages that.contain videos. sound. etc.. so users "
with faster connections can view web pages having greater detail, while users with Jower 4
connections can still get the full benefits of this web site by viewing pages of a smaller size.

The present invention permits different versions of web pages and web sites by

‘provid‘ing the web site designer with the option of providing high-quality (larger) pages for-

users connected at higher throughput rates and lower-quality (smaller) pages for users connected
at lower throughput rates. The present invention enables the web site designer to easily mix the
smaller pages with the larger pages when the throughput is fast. However. adding larger pa‘gés
10 a low-throughput connection requires the designer to carefully sequence the pages so a large

page is preloaded while several smaller ones are being-viewed. In addition, some pages take

longer to view, for example if they contain detailed textual information that takes longer to- read.

This longer viewing time can be used to preload larger files. The Virtual Design Studio of the
present invention. includes modules which assist in the imelligént sequencing of pagesin this
manner not only to reduce the user’s waiting time but also to improve the quality of the pages
that can be viewed with slower connections.

Another factor to consider is that the actual throughput rate during an Internet
connection session can vary greatly.- For example. with a nominal connection spcéd of 28.8
kbps, the actual transfer rate can easily vary between 10 kbps and 28.8 kbps. “Therefore. the
artificial intelligence (AT) module of the present invention makes real-time adjustments during a
connection session to keep the presentation flowing and prevent waiting time for the user. One
of the techniques implemented by the Al module is to leave out certain pages that the designer
has identified as being large but with low impact or information content. Another technique is.

to dynamically switch a higher-quality presentation to a lower one when the throughput slows

-20-
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down, and then to switch back to the higher-quality one if the throughput picks-up again. The™ -

artificial intelligence unit is described in greater detail below. -

Figures 6, 8. 9. and 10 are illustrations of screen displays during the analyze web site -
process 408 and.the configure web site process 410 for one embodiment of the present invention
as described above. Figures 17-22 are illustrati_ons of screen displays displayed to the web site
designer during the analyze web site process 408 and the configure web site process 410
according to an alternate embodiment of the present invention. The Virtual Design Studio is
stored in the web site analyzer 310 and enables a web site designer to: (1) consmict presentation
sequences from pre-existing and newly created web pages; (2) optimize the presentation
sequences for different thmughphtenvironr‘nems and specify alternatives to be used by the
artificial intelligence module to.comperisate for throughput variations in real time; and (3) create
menu structures and user navigation through the web site; The virtual design studio includes.a. |

site repository information screen that is illustrated in Figure 17. The site repository

- information screen allows a web site designer to view, insert, delete and edit web page

information and web page sequences. For example, the site repository information screen
allows the web site designer to assemble pages into ihe sequences which form the basis of the . -
automated web site content. The site repository informatiori screen also enables the web site
designer to modify and maintain the web site' '

Figure. 18 is an illustration of a'screen diéplay of the web site presentation properties of
various web site sequences developed by the web site designer. Figure 18 illustrates two

alternate web sites, the first web site 1802 is defined to be accessed by clients having a high data

" transmission connection, e.g., a client having a Tl line. The second web site 1804 is defined to

be access by clients having a low data transmissioi1 connection, e.g., a client having a 4.4 or a

28.8 kbps moaem connection. . ‘
Figure 19 is an illustration of a web page sequence properties screen display 1900. The

web page sequence properties screen display 1900 identifies the optimal data connection rate for

a particular web site sequence. In Figure 19, the optimal user has a connection rate between

14.4 kbps and 33.3 kbps. The web page sequence properties screen display also enables the user

1o identify a slower alternate web page sequence and a faster alternate web page sequence that

can be selected by the artificial intelligence unit, as described below.

Figure 20 is an illustration of'a web page property screen display according to an .
embodiment of the present invention. The web page property screen display 2000 includes

information about various components of each web page including the size and download time
' 21-
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of each component. whether the web page'is static or dynamic, as défined above._ and defines

various timing features of the web page including the nominal load time, the ideal viewing tin’fe.
the minimum viewing time and the maximum viewing time. In addition the page propeny
enables the user.to select various options including the display of control buttons, e.g.. the -
forward and pause:-button. and enables the user to identify web pages that can be skipped if the
actual data throughput is slower than the anticipated data throughput. as determined by the
artificial intelligence unit, described below:

Figure 21 is an illustration of a sequence optimizer screen display according foan
alternate embodiment of the present invention. The sequence optimizer screen display allows
the user to optimize the arrangement of web pages within-a web site and to optimize the length :
of time each web page is displayed. The sequence optimizer screen display is an eas’y-to»ﬁse
graphical interface that displays the ideal and estimated viewing times for each page. The
sequence optimizer is part of the web site configuration module 312 illustrated in Figure 3. The

sequence optimizer of the present invention calls.a.web page display simulator that is also part

“of the web site configuration module 312 which provides feedback to the-web site designer

regarding the presentation of the sequence of web pages to the user under different network
throughput conditions.” The present invention determines the ideal and estimated viewing times

based upon the amount of text in the web page, the level of detail in visual objects, and the

length of video objects, for example. The user can modify the viewing time for each page:

Using this ideal viewing time and the estimated page loading time under various
network throughput conditions, the Sequence Optimizer graphically displays for each page the’
amount of credit time, i.e.. the time differential between the viewing time and the time at which
the page has been preloaded, or the amount of debit time, the time differential between the time
at which the page will be preloaded and the viewing time. The user can adjust the parameters'
for each page and see this credit/debit value change for each page. The parameters that can be
set for each page include: the ideal view time, which is the amount of time the designer wants
page to dispiay, and the optional view flag, which indicafes whether a page can be skipped over
if the system is too busy, for example. .

In addition the Virtual Design Studio unit automatically computes for-each page the
estimated minimum view time, which is the minimum time estimate that the page must be
displayed before the next page is ready for display, and the normal load time. which is an
estimate of the amount of time it will take to download a page in the throughput environment

that the designer has set for this sequence.
-22-
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The site layout studio unit is part of the web site configuration module 312 and enables
the web site designer to create menus and define the web page sequence of the web site. The
site layout studio unit displays a site menu page display and a menu item that displays the name

of the site. When a user selects the menu item, one of at least two things happen: (1) a sequence

* of pages will play, or (2) another menu will appear. each of which can contain up to ten menu

" items. Using this model, sequences and menus can be nested infinitely. Figure 22 is an

illustration of the site layout screen display that is displayed to the web site designer according
10 an alternate embodiment of the present invention. The site layout screen display 2200 ‘
includes a menu portion 2202, a menu layout portion 2204, and a control portion 2206, The

menu portion 2202 includes the tree of menus and menu items within a site and the links there

. between. Selecting an object expands it and shows the menus and items linked hierarchically

below it. The menu layout portion 2204 displays the screen layout of the' menu items on each -
menu. -Selecting a menu in the upper screen causes that menu to be displayed in the menu "
layout portion 2204. The user has the option of changing the menu style. by selecting the menu
style button 2208 in the control portion 2206 in terms of ihe types of standard menu styles -
supported by the present invention, e.g., by modifying the displayed graphics and colors. -

The virtual design studio unit includes a relational database that resides on the same
computer the Virtual Design Studio is on, which can be the web site designer’s computer. This'
database contains all the information regarding the automated web site except for the pages
themselves. which are stored in files on the web server. A conventional HTML Generator
module of the Virtual Design Studio creates an eﬁcoding of the database contents into a format

that can be easily read by the client-side software on the user's computer. When the web site -

. designer has completed defining the menus, pages, and sequences for the automated web site,

. the web site designer runs the HTML generator to creaté a file which is placed on the web server
25

computer. These generated files contain the HTML code which the client-side processor and‘ Al
processing module uses to perform. \ A '

The web page preload module 1106 is described above with reference to Figures 11-13.
In an alternate embodiment the web page preload module includes an artificial intelligence (Al)
module that performs the functions described below. The artificial intelligence module supports
the selection of different page versions and additional real-time decisions on page preloading. -
In other embodiments the artificial intelligence module can be stored on the server instead of the

client computer:
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After a user connects to the server having the web site, the Al module is downloaded to
the client computer and collects information about.the client computer environment including -
the operating system. processor capacity, Java support capabilities{; types of video and audio
formats that are supported, and the current throughput rate of the Internet connection, Using -
this information the Al module makes decisions regarding which version of Java to use and
which version of the page sequence to use.: Since network conditions can change during the";
session, the Al module continually monitors the network conditions, €.g., the rate of data
throughput. and can modify the web page sequence by skipping a web page, for example, in
order to reduce the waiting time for the user. The Al module periodically assesses the state of
the session, and makes decisions accordingly. The functiqn;; performed by the Al module -
includes: (1) preloading pages; (2) canceling the preloading process; (3) modifying the rate of
play of the current sequence; (4) inserting an additional page, ¢.g., a message, into the sequence:
(5) ékipping a page in a sequence being presented; (6) replaying one of the components. e.g..
sound or video; and (7) switching to presenting another sequence of pages with a different ideal
throughput requirement. A more detailed déscription-,of the Al module operation is described
below. A V
In the alternate embodiment the Al module is downloaded to the client computer.
Speéiﬁcall-y? when the user contacts the web site, a client module is downioaded on the first
page and the HTML code output by the HTML gefxerator module of the virtual design studio,
described above is also downloaded. This HTML code is used by the client code module and
the Al module. and contains the complete description of the web site in terms of the menus.
menu items. sequences, and pages found in each sequence. The client module performs three
major functions: (1) probing the client machine td determine the client environment and the
ihx;oughput rate, and uploading the HTML code: (2) displaying menus and pages; and (3)
processing user toolbar input.
| The client module implements the site template as designed by the web designer. The

first menu page is displayed, and the user can choose one of the available options: When the

user selects an option. the sequence of web pages associated with that option is displaved in

sequence on a display device, e.g., a computer monitor. coupled to lthe client computer. Each
web page can be displayed for a certain period of time. and the client module is responsible for
switching pages after the view time has expired.

As stated above. some web pages may have an active toolbar. For example. some pages

with a great deal-of text may require that the user indicate when the user has finished reading the
‘ ' ‘ 24-
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text. It is possible to have a single vigw time that would work for all users. however fast readers
may become frustrated if the view time is too long since the view time would need to-be long
enough 1o accommodate slower readers. .

The client-server interaction and processing on the Internet World Wide Web is

complex, and is greatly affected by factors such as network traffic, the number of clients
. ‘accessing a particular site, the amount of content the client requested, the computer hardware

-speed. and the software efficiency. While some of these factors (e.g. modem speed) stay the

same during an Internet session, other ones, such as network traffic, varies constantly.

To deliver an uninterrupted or nearly uninterrupted presentation to the user, the Al

~module frequently monitors the network, the server, and the client environment during a

session, and makes complex decisions régarding how to proceed with the presentation. The Al ’
module accouhts for processes happening both on the server and on the client computer. The Al
module synchronizes these processes while gathering information and while making decisions.
The AT module constantly performs "what-if" scenarios, examining different options for
preventing interruptions to the pages appearing on the-user’s display screen.

The Al module relies on the sequences being constructed in an optimal manner for
nominal throughput-for a particular environment. For example, if the nominal throughput for

the sequence is 20 kbps. the Al module presumes that the sequence was constructed to flow’-

=+ smoothly as long as the connection uniformly maintains this throughput. However. the present:

invention is designed to work under various ne(work conditions, under different server

- .responsiveness. and with a variety of client computer environments, e.g.. low-end personal

computers with' basic web browsers or high-end workstations supporting more powerful web -

-browsers.

As described above, at the beginning of the client session, the Al module determines the’
client’s environment and 'the current state of the Internet connection. Some of the parameters

which will affect the decisions of the Al module are: (1) the proccssing and Input/Output (1/0)

: speed of the server machine; (2) the throughput capabilities of the Web Server software; (3) the
- .operating system on the client inachine; (4) the client computer’s support of Java applets: (5) the

client computer’s support of JavaScript; (6) the client computer’s support of Clienit. Pull -

technology: (7) the types of video and audio formats that can be played by the browser or plug-
in components of the client computer: (8) the maximum number of simultaneous connections to

the Server that the client permits; (9) the browser cache size of the client computer: (10) the:

225-
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number of users currently communicating with the-Web Server: and (11) the currént throughput
rate of the Internet connection. -

In one embodiment of the present invention, the Al module determines the following
parameters at the beginning of a session and monitors the following parameters throughout the
session: (1) the number of users currently communicating with the Web Server; (2) the current
throughput rate of the Internet connection; and (3) the volatility of the network throughput rate.

At the beginning of each presentation, the Al module, based on the parameters of the: -
session: (1) selects the versions of the requested presentation that are supported by the client
environment. e.g., Java, JavaScript, ClientPull, or Generic; and (2) selects the starting version of
the presentation. As described above, since network conditions may change during the
presentation. the present invention can utilize all of the selected versions by, for example. -
switching between web page sequence versions in.response to-a variations in.network
conditions. In addition, the present invention sets the following parameters: (1) the maximum
number of simultaneous connections the present invention utilizes; (2) the rate of change of the
speed of the presentation sequence in response to change in network conditions; and (3)the
types of filler pages, filler applications and special effects to be used during the presentation. In
addition, as the session progresses, the Al module preloads new pages, graphics. sound: video
and other presentation components. The Al module uses the information obtained during its -
network monitoring operation to determine whether the original sequence still can be played
without interruptions. The Al module also monitors the progress of each component being
preloaded from the Web Server, in order to make decisions about when to cancel preloading; or
initiate new component preloading, as described above.

Appendix A includes a psuedo-code representatioﬁ used to-implement the Al module
and is incorporated by reference-herein.

The following is an example of the operation of the Al module. After the client connects
to a server, the present invention determines, for example, that the client computef utilizes the
Windows 95 Operating System, supports Java applets, §Uppons running QuickTime videos,
permits a maximum of two simultaneous connections to the server, and has a browser cache size
of 10 megabytes. The Al module determines that versions of the top-level presentation can
utilize Java applets and QuickTime video technology.

A probe page is downloaded to the client ;Qﬁ;pﬁter. and the present invention determines
that the number of users currently communicating with the web server is at about half of

Server's capacity and the current th_rdughput rate of this Internet connection is 1000 kbps.
-26-
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The present invention then selects the starting version of the presentation that
corresponds to network throughput rate of 1000 kbps, and preloads the first page of the web site.
The Al module determines that there are two co'mponent.s curremiy being downloaded. one from
the next page. and one from the following page.

The presentation begins, and the present invention starts presenting selected sequence of
pages, while continuing to monitor the presentation and network conditions. '

During the presentation, and as a result of the network monitoring performed by the Al ™
module, the present invention detects a drop in network connection’s throughput, for example
down to 100 kbps.

The Al module of the present invention sets up a virtual scenario of canceling the

~ process of preloading the second component because even though the first component would

-download sooner, the timing for the next page would still be late.

The Al module determines that current page has an animated GIF component that can be
replayed at the end of the page and adds this replay to the scenario being considered. However.
invoking a what-if analysi§ still results in unacceptable tinﬁng. Therefore, the expert system A
consults a presentation script, and determines that at this point a “Skip page”, or “Special
Effect” actions are not available and. accordingly, rejects this scenario.

The expert system then runs through some other viable "what-if" scenarios, and rejects
all of them except the one requiring switching to the sequence corresponding to a 56 kbps
throughput. ‘ ‘

The Al module then instructs the Vayu Web client module 1104 to modify the selected
sequence of pages. The Al module then continues monitoring the presentation and network
conditions. |

Later in-the presentation, the Al module detects an increase in network connection’s
throughput up to 900 kbps. The expert system sets up a virtual scéﬁario of switching to the
sequence corresponding to 1000 kbps throughput, and run$ a what-if analysis on that scgnario.
whose result is acceptable. The Al module then switches back to the sequence of pages
corresponding to 1000 kbps throughput, and continues with the presentation. '

Whiie the present invention has been particularly shown and described with reference to
a preferred embodiment. it will be understood by persons skilled in the relevant art that various
L;hanges in form and details can be made therein without departing from the spirit and scope of
the invention. '

27-
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- .. .. Pppendix A

The follow1ng is Java based pseudo code for the Al module
for an embodiment of the present invention. : :

Class Definitions

class PrSite
{
//describes the site (e.g. "General Goods®)
//for which presentations are buil;
- string . name;
PrSiteviewVec & siteViewVec; //presentation projects

class PrSiteView

//hierarchical tree of presentations accessxble to user logging-in.

- string R name ;
PrSite & site;
PrPage & rootMenuPage; - //top-level menu
Presentation & rootPresentation; //top-level presentation

typedef Vector<Presentation> PresVec

class Presentation
{

//descrlbes a presentation. correspond1ng to a menu item

string name;

string type; //sequence, white-paper, order-form
PrSitevView & siteView; :

Presentation & parent; //parent in the pres. tree
‘PresVec & - . " childvec; //first child in the pres. tree
SequenceVec & sequenceVec; //list of alternate page-sequences
PrPage & . tailMenuPage; //menu to display after presentation
PrPageVec & tailPageVec; //list of pages tacked-on (e g. order-

//form)
1

class PrSequence

//sequence of pages making up a presentation
//a presentation may have several alternative sequences
"//for different communication speed, Java supporc, plug-in support

string name’;

string. type; .

string envxronmentType //e.g. for Java-supporting browsers
Presentation & presentation; //back pointer to presentation owning
PrSeqltemVec & itemVec; //list of items {(pages) comprising this

Vs

class PrSequénceItgm
l N -

//item of the presentation sequence

PrSequence & sequence;

PrPace & . page; //page (usually HTML)

long 1dea1ViewT1me //prescribed under normal state
long | _minViewTime;

long : . maxViewTime ;

long loadTime; //expected load time at throughput

. = //for which sequence was designed

-28-
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int . " pauseAllowed; // user pauses when this item is displayed
int . forwardAllowed; //enable ®forward® button when displaved
int skipAllowed; ' //allow skipping this page o
PrPage & preloadPage; //when displaying this item, start preloading
//preloadPage before preloading next page
PrFxVex & fxVec: //1list of available "special effects®
//to be used when timing is Late
PrSequence & upSequence; //another sequence to switch to
//when Internet conditions improve
PrSequenceltem & upltem; //item within' sequence to switch to
' //when Internet conditions improve
PrSequence & downSequence; //another sequence to switch to
.o //when Internet conditions degrade
PrSequenceltem & downltem; //item within sequence to switch to

//when Internet conditions degrade

Iy

bi

class PrPage

( -

//BT™L page. or spec1a1 effect page, or applet

string . name ;

string type; //HTML, VRML, Applet FX

string url ; //locacor B

long size; //file size (for download monitoring)

PrComponentVec & componentVec; //list of components (images, sound, video)

4

)i

class PrComponent
‘

1 . .
//image, video, sound, applet and other non-text components of a page

string : . name;

string mime_type: //image, sound, etc.

long . ) . size; //file size

long playTime; //play (display) ‘time; for tlmxmg
string url; . //locator

)

class PrFx
{

//special effect- (filler to smooth out the presentation at changing conditions)

string : name ; .

strirg . type; - //text msg, applet, animation clip
strang. ) selectionType; - //random, by priority, specific
PrPageVec & pageVec; //page containing -this FX

class PrEnvironment
//class of browser environment
//for which sequences can be created
string . name;

#include "VauyWebPresSmooth.h®

class PresentationManager : public Applet

{
int Probebage ()
{
: //spawn a separate thread to gauge throughput rate
spawnThread( *ThroughputTest™); '

-29-

Petitioners' Exhibit 1011, Page 229



10

15

20

25

30

35

40

45

50

55

60

65

WO 98/20434 SR ) PCT/US9/19719

//get maximum number of simultaneous connections
//the browser is allowed to open
‘maxConnectionCnt = Browser.getMaxConnectionCnt ()

//get browser's buffer size
netBufferSize = Browser.getNeetBufferSize();

//ingquire what kinds of plugins the browser has
Browser.getPlugins (pluginVec) ;
for( plugin = pluginVec.firstElement;

plugin != NULL;

plugin =;p1ugin;nextElement())

switch plugin.type

{

case pluginStreamingVideo:

streamVideoType = StreamVideoTypeVec{plugin.vendor];

break; - :
case pluginVirtualReality:

vrPlayer = Yes;

break;
} //switch

}

// wait for completion of the throughput test thread
waitFor( finish, "ThroughputTest");

//now we have all parameters needed to determine
//which of the presentation environment to choose
environ = determineEnvironment () ;

//preload the top-level menu, and display it
spawnThread ( "PreloadPage®, presView.rootMenuPage);
curPage = presView.rootMenuPage;

displayPage( curPage);

//determine which sequences will potentially be used
//in the presentation, as well as starting sequence

rootPresentation.startSequence = DetermineSequences! sequenceVec!;

/[preload first page of the chosen sequence ’
spawnThread{ "PreloadPage”, “Fx*,. presView.rootPresentation);.-

//spawn controlling thread
spawnThread( *"rootSecquenceManager®});

//spawn a separate thread to monitor throughput rate
spawnThread( "PeriodicThroughputTest®);

;

} //ProbePage ()

int Presentation::SequenceManager ()
curSequence = startSequence;
curfnv = startEnv;

//g0 through all items of the sequence
seqltem = mainSequence.pageVec.firstElement;
while( true) ’
{

//reassess thé state of the network (since prev. page)

-30-
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curState = assessState();
switch curState

case stThroughputDidNotChangeDramatically:
//can we preload one more component?
if ( preloadedCount >= MaxPreloadedCount)

{
)

nextPreloadSeqltem =
curSequence.getNextPreloadSegitem{) ;
nextPreloadComp = :
curSequence.getNextPreloadComponent () ;
//check if this comp is already cached
nextPreloadComp .calcDownloadTime( curEnv);
nextDownloadOK = true;

break;

//for each comp being downloaded,

/lsee if starting new download will thwart timing

for(i = 0; 1 < MaxPrelocadedCount; ++1i)

( .
comp = componentBeingDownloaded( i) ;
if ( comp.status != stInProgress),

) continue;
comp .calcTimeToStart () ; |
comp.calcRemainingTimeToDownload () ;

if{ comp.timeToStart <«
comp.remainTimeDL - +
nextPreloadComp.totTimeDL)

//timing = Late; it is not OK to download
nextDownloadOK =. false;
break;
B
)
if { !nextDownloadOK)
_ break; //switch
//0K to download this component; do it
spawnThread( nextPreloadComp.preload) ;
break; //switch

case stUrlNotFound: . //file not foun

//can we skip this page? o

if ( nextPreloadSeqItem.skipAllowed)
//yes: skip it
nextPreloadSeqltem.setSkip();

else | ) . .
//no: try to switch sequences
nextPreloadSeqltem. setJumpSequence () ;

case stThroughputlIncreased:
//keep count of how steady is the increase
Throughput IncreasedCount++;
ThroughputDecreasedCount = 0;
nextSequence.nextItem = curSequenceltem.upSeqltem();
//can we afford (timing-wise) to go up the sequence
next$equence.nextItem.calcTiming();
if (nextSequence.nextltem, timingOK)
' /lyes: switch
setNextItem(nextSequence.nextlItem);
else
//no: act as if no change
serStatus (stNormal) ;

-31-
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. break;

case stThroughputDecreased:
' //keep count of how steady is the decrease
.- 5 ThroughputDecreasedCount ++ ;

" Throughput IncreasedCount = 0;

calcCurTiming () ;
if (curSequenceltem.timingOK)
10 ' //we are still OK for this and next page
’ break; . ’

//try different ways to handle oncoming delay

// (returns success if we can handle it) .

15 if( (status = handleLateTiming()) == Success)
break;

//cannot handle delay with any other method
//try to switch to lower ‘sequence

20 curSequence = curltem.lowSequence;
nextItem = curltem.getLowSeqltem();

‘break;

25 : case stThroughputLow: .
//keep count of how steady is the decrease
ThroughputDecreasedCount++;
Throughput IncreasedCount = 0;
calcCurTiming () ;

30 ’ : if (curSequenceltem.timingOK)
: //we are still OK for this and next page
break;
el ge
{
35 setStatus (st ThroughputDecreased) ;
continue; //next iteration picks it up and handles
it
}
40 } //switch
3 //while
} //manager {)
’ int handlelateTiming ()
45 { -
//if we currently are displaying text,
//inclrease viewing time by 20%
//(whehter it helps or not)
if (curItem.page.mimeType = "text")
50 { . .
. increaseViewTime (curltem, percentincreaseForText);
calcCurTiming () ; :
if (curSequenceltem.timingOK)
{
55 return Success;
}
}
. 60 //can we replay any components already loaded?
o if { curIltem.replayCompVec != NULL)
‘ //rule: if comp i is replayed,
! . //chen i+i, i+2, ... must be replayed
e 65 : comp = curitem.replayCompVec.lastElement();
«32~
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while (comp != NULLi

virtualaddComp ( comp) ;
) caleCurTining () ;
5 if (curSequencelten.timingOK)

{
curltem.setReplay (comp) ;
return Success; )

) } else
10 ‘ //try one more replay-components
) - comp = comp.PreviousElement () ;
} :

}

//are we preloading two pages ahead?

15 //see if stopping that will help . U
//if it does not help, do NOT stop preloading it yet!

. ) while (1)
w {
. seqltem = getLatestItemForWhichCompBeingPreloaded();
20 A if({ seqltem != cuxrltem i
&& seqItem != curltem.nextElement)
( )

virtualStopDownload (seqltem.downloadingComponents); = -
calcCurTiming () ;
25 if (curSequenceltem.timingOX)
{
//we will be OK for this and next page : E
stopDownload (segltem.downloadingComponents) ;
return Success;

3 = -y
} else
break;
} //while
) 35;“ . . //can we skip next page .(or couple)?

while ( curltem.nextElement,skipAllowed)
{
curltem.nextElement .setSkip () ;
calcCurTiming () ;
40 if (curSequenceltem, timingOK)
{
//we will be OK for this and next page
return Success;

}
45 } .
//txy FXs available
if( ¢curltem.FxVec !'= NULLL

{
- fx = curltem.FxVec.firstElement ();
50 while{ £x != NULL) ‘

virtualApplyFx( £x);
calcCurTiming () ;
if (curSequenceltem. timingOK)

55 : { ‘
//we will be OK for this and next page
return Success;

) .
)
60 )
return Fail; .
} //handleLateTiming ()
3 " //class

-33-
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CLAIMS
What is claimed is:

1. A corﬁﬁutgr based method for generating a web site having a plurality of web
pages, the computer having a storage module and having a wide area network.interface. the
method comprising the steps of:

designing a menu web page having one or more menu'items;

designing a sequence of web pages, including a first and second web page, for each of
said menu items, said first web page only capable of accessing one of said second web page and
said menu web page, said second web page only capable of accessing the immediately
subsequent web page in said sequence of web pages and said menu web page. said sequence of
web pages; ‘

identifying-each menu item with one of said 'sequence of web pages: and

storing said menu web page and web page sequence information in the storage module. -

2. The method of claim 1, wherein said sequence of web pages is designed By a
webmaster, said sequence of web pages enables the webmaster to control the content and
sequence of information dfsplayed to the client.

3. The method of claim 2, further comprising the step of:

receiving a request éignal from a destination computer via the wide area network
interface, for requesting access to the web site;

transmitting said menu web page and said web page sequence information to said
destination comf)uter via the wide area network;

displaying said menu web page to a client on a display device coupled to sﬁid destination
computer,

preloading additional web pages before said client selects a menu item;

receiving a menu item selection from a client;

preloading said sequerice of web pages associated with said selected menu item. using a
dynamic preload algorithm: and

displaying said sequenée of web pages 10 the client without permitting the client to alter
said sequence.

\
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4. The methc;d of claim 3. wherein said step of preloading said sequence of web
pages includes the steps of: i

determining a data receiving rate of the destination computer;

5 . determining the size of two or more web pages in said sequence of web pages:

setting a priority value for each of said two or more web pages in said sequence of web
pages based upon said data receiving rate, said size of said web page, and the poéition in said
sequence of said web page; '

‘ preloading one of said two or more web pages into said destination computer storage
10  .module, Based upon said priority value; and
dynamically modifying said prio'rity value of one or more web pages to reduce any delay ‘

in displaying one of said web pages to the client.

-35-
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| present-invention enables a user to-creaté a-new web
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information. from previously created web pages.- The -

invention enables a web site master to control the

entire presentation of data -to the user. In one
embodiment of the present ‘invention, a web site

can include a first' web page having a main menb,

The present inveation then. permits the web site 106A
master to prepare ‘a preset sequence of web pages
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that are displayed to the user for cach menu item. -
The user of the web page selects one menu item
from a menu display and then can passively receive
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information in a logical sequence. The control of
the web page. sequence can be used by advertisers,
for example, to effectively  present all information
deemed helpful in atiempting to convince the user o

SERVER COMPUTER COMPUTER
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use the advertised product or. service. In contrast to - PERSONAL SERVER
conventional web sites, a user accessing a web site COMPUTER ' -

developed according to the present invention will have

a predefined sequence of web pages displayed in order 108 - ' 1068 f .

to maximize the benefit to the web site master, e.g., 10" -
increase the behavioral modifications of the client doe
to controlled advertising. The present invention also
increases the effectiveness of web sites having multiple
web pages by using an artificial intelligence preloading
methodology to reduce the delay in displaying a web
page on the user's computer,
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SYSTEM AND METHOD FOR DISPLAYING INFORMATION
AND MONITORING COMMUNICATIONS OVER THE INTERNET

CROSS REFERENCE TO RELATED APPLICATION

This applicatioh is a continuation-in-part of U.S. Patent Application No. 08/745.899.

filed by Frederick Lenz on November 7. 1996, entitled "System and Method for Displaying

Information Over the Internet”, Applicant's refeérénce number 2608, which is incorporated by

reference herein in its entirety.

BACKGROUND OF THE INVENTION
1. Field of the Invention o
The present invention relates generally to the field of Internet communication and more.

specifically 10 a system and method for generating and displaying world wide web site

information.

2. Description of Background Art

The volume of traffic on-and the number of users using tﬁe Internet and the world wide.
web (WWW) have increased significantly since the early 1990s and such increases are expected-
to coritinue. Previously, many users of the Internet and world wide web were technically
sophisticated. Mény, if not most, of the users in the future are expected to be technical novices.
That is, many current and future users of the WWW will not understand "hyperlinks” and
"applets,” Many technically unsophisticated users of the Internet and WWW are. intimidated bv

the current techniques required to move between pages in a web site. For example. one

conventional technique for moving between pages in a web site involves searching through the

iext of a web page for one of Amany hyperlinks that may be of interest to the user and then-

selecting one hypertext or hypergraphic that is associated with the hyperlink to proceed-to the

page addressed by the hyperlink. While many technically sophisticated users do not have

trouble understanding this web page addressing technique, less technically sophisticated users

“have trouble understanding hyperlinks and this web page navigation technique.

Another problem with conventional web sites is that the size of the data files that need to
be.downloaded by a user is increasing significantly. For example, it is not uncommon for a web

site having complex images, e.g., color photographs, movie clips, or satellite images. to exceed

“several megabytes in size. A typical home user of a personal computer may have a maximurn

modem connection rate of 14.4 kilobits per second (kbps) which is approximately 1.8 kilobytes

per second. Using such a modem, a web page whose data size is two megabyvtes requires over
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I8 minutes to download by the typical home computer. and only if the server that is sending the
data'is transmiuing the data at the maximum peﬁniit'ed rate. While the data is being -
downloaded. conventional web sites display, p.artial information on the screen of the users
display monitor. . ‘

One growing use of the Internet and WWW is.the creation of web sites for advertising.
Advertisers are drawn by the low cost of the WWW. However, a significant drawback for.
advertisers is the slow rate of data transfer to typical home users. If an advertiser creates a web- -
site where one page of the web site has a large size, e.g., two megabytes, then, as'described
above, a typical user having a 14.4 kbps modem will require over 18 minutes to-download the - .
single web pégc. A significant number of users will be reluctant to download such large
advertisement w'ebvpages due to the large time commitment.

Another significant drawback for advertisers is that conventional web sites require the
user to search hypertext and hypergraphics in each web page in order to proceed to what the user
thinks is of interest. Therefore, an advertiser operating a web site having several pages '
frequently has users browse the web pages in a haphazard manner. However, successful
advertisers prefer more control of the presentation sequence of an advertisement.

Accordingly, what is needed is a system and method for operating a web site that: (1)
decreases the complexity of current'.wqbusites to reduce the intimidation of less sophisticated
users of the web site; (2) decreases the waiting time between web page displays without
increasing the data transmission rate; and (3) enables a web site owner to have more control

over the presentation of web pages to a user.

SUMMARY OF THE INVENTION

‘The present invention is 2 new model for creating, transmitting, and receiving web pages
from a web server.. The present invention enables a user to create a new web site by either

creating new web pages or extracting information from previously created web pages. The

_ invention enables a web site master to control the entire presentation of data to the user. In one

embodiment of the present invention, a. web site can include a first web page having a'main
menu. The present.invention then permits the web site master to prepare a preset sequence of -

web pages that are displayed to the user for each menu item. The user of the web page selects

-one menu item from a menu display and then can passively receive information in a logical

“dequerice. The control of the web page sequence can be used by advertisers. for example. to

effectively present.all information deemed helpful.in attempting to convince the user to use the

2.
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advertised product or service. In-contrast to conventional web sites. a user accessing a web site
developed according to the present invention will have a predefined sequence of web pages
displayed in order to maximize the benefit to the web site master, e.g.. to increase the behavioral
modifications of the client due to controlled advertising.

The present invention also increases the effectiveness of web sites having multiple web
pages by using an artificial intelligence preloading methodology to reduce the delay in

displaying a web page on the user's computer. -

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an illustration of a c"orhrhunication system in which the preferred of the
present invention resides.

Figure 2 is a more detailed illustration of the server of the preferred embodiment of the:
present=in§en{ion. : 4

Figure' 3 is a.more detailed illustration of the server storage device of the preferred
embodiment of the present invention.

Figure 4 is a flow chart déscribing the method performed by the server module: acc’ofding:

1o one embodiment of the present invention.

Figure' 5 is a flow chart describing the step of analyzing a web.site accofding 10 one
embodiment of the presentinvention. '
F igure 6 is an-illustration of a computer screér; display showing information-extracted
from the web pages of the web site during the analyze web site 408 process according to one . - -
embodiment of the present invention.

Figure 7 is flow chart describing the step of configuring a modified web site aécordin'g'td

one embodiment of the present invention.

Figure 8 is an illustration of a computer screen display for use in the web site

configuration process according to one embodiment of the present invention.

-#- Figure 9 is an illustration of an edit transition display according to one embodiment of.

the present invention,

Figure 10 is an illustration of a configuration' image menu display according to-one e
embodiment of the present invention.

Figure 11 is an illustration of a client computer storage device according to one

embodiment of the present invention.
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Figure 12 i$ a flow chart describing the melhod. performed by the Vayu Web client -
module according to one embodiment of the present invention. -

Figure 13 is a flow chart describing the method performed by the web page preload
module according to one embodiment of the present invention.

Figure 14 is an illustration of a web page control panel according to one embodiment of
the presém invention.

Figure 15 is an illustration of a first menu web page according to an alternate -
embodiment of the present invention.

Figure 16 is an illustration of a second web s;ite menu page according to an alternate
embodiment of :the present invention.

Figure 17 is an illustration of a site repository information according to an alternate
cmquiment of the present invention. -

Figure 18 is an illustration of a screen display of the web site presentation bropcnies of
various web site sequences developed by the web site designer according to an alternate
embodiment of the present invention.

Figure 19 is an illustration of a web page sequence properties screen display according to
an altérnate embodiment of the present invention. .

Figure 20 is an illustration of a web page property screen display according to an '
alternate embodiment of the present invention.

.Figure 21 is an illustration of a sequence optimizer screen display according to-an
alternate embodiment of the present invention.

Figure 22 is an illustration of the site layout screen display that is displayed to the web

site designer according to an alternate embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A preferred embodiment.of the present invention is now described with reference to the -

figures where like reference numbers indicate identical or-functionally similar elements. Alsoin .
the figures, the left most digit(s) of each reference number correspond(s) to the figure in-which
the reference number is first used.

Figure 1 is an illustration of a communication system in which the preferred
¢mbodiment of the present invention resides. The communication system includes a web server
102, a wide area network 104. destination servers-106A, 106B, and personal computers 108A-C.

The personal computers 108A-C are conventional personal.computers. e.g.. an Apple computer
-4-
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or a Compagq computer. The personal computers 108 can be independent or part of a network,
for exampie. The personal computers 108 can be connected direcily to the WAN. using a
modem, for example, or can be connected to the WAN 102 via a server 106A that uses a leased
line, for example. The server 106A can operate using a conventional operating system. for .
example, UNIX or Windows NT. In order for a user of a computer, e.g.. destination computer -

108A to dccess data representing world wide web pages (web pages) from a web server 102, the

-user:of the personal computer 108A identifies a uniform resource locator (URL) addresstoa. -

web page in the web server 102 and transmits a request signal to the WAN 104. The WAN 104

is conventional. e.g.; the Internet, and can use routers to route the request signal-to the web-

server 102. A conventional web server receives a request and transmits the requested web page
1o the destination'computer 108A. The destination computer 108A receives the web page data
and displays the web page. This process can repeat several times for each web page requested
by the user. The multiple requests per page are to obtain each multimedia object embedded in.
the page, e.g.. pictures, sounds, and videos.

The present invention is a new model for creating, transmitting, and receiving web pages. -
from a web server 102.. The invention includes-a server rﬁédule and a client- module. -The server -
module is stored and implemented by the web server 102. The client module is stored in the -'

web server 102 and is transmitted from the web server 102 to the destination computer J08A

after the web server 102 receives a request from the destination computer 108A. The client -

module is executed by the destination computer 108A when displaying the web pages of the
web site. A more detailed discussion of the server module and the client module is set forth

below. .

Figure 2.is a more detailed illustration of the web server 102 of the preferred

embodiment of the present inverntion. As stated above, thé web server is conventional and

includes a-conventional central processing unit 202, e.g., a Pentium Pro processor that is
commercially available from Intel Corporation, Santa Clara, California. a conventional

input/output system 204, conventional random access memory 206. and a conventional storage

- device 208 having unconventional computer application programs stored therein. The computer

application programs stored in the storage device 208 are described in detail below.

| Figure 3 is a more detailed illustration of the web server storage device 208 of the’
preferred embodiment of the present invention. The storage device 208 includes a server web .
site module 302. a web site project database 304 having menu'information 308 and web page

information 306. a web site analyzer 310. and a web site configuration module 312. The server

-)-
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web site module 302 includes web site data including MIME files: MIME files can include’
MIME types that provide a technique for enabling web browsers, e.g., Netscape Navigator. 1o '
automaticaily launch a viewing program associated with a'received file, hypertext markup
language (HTML) data. and common gateway interface (CGI) data. The web site project
databases 304 includes menu information 308 and data.from web pages 306.extracted from the
web page by the web site analyzer 310. A more detailed description of the.web site project,
database is set forth below. The web site analyzer 310 analyzes each web paé,c of the web site;

extracts data from each web page, and stores the data in the web site project database 304. The'

_ web site configuration module 312 enables a user to create a menu and to create an ordered

sequence of web pages that can be presented to a user (client) when a menu item is selected. -
Figure 4 is a flow chart déscribing the method performed by the server module 102

according to one embodiment of the present invention. 1f the desired web pages of a web site do
not yet exist 402 then the web pages are created 404 using. conventional web page creation
techniques. A web site creation description is provided in Chandler, Running a Perfect Web ™ -
Site, Que Corporation (1995) that is incorporated by reference herein in its entirety. 1f the web
pages that will be part of the web site exist 402 then the server 102 defines 406 a new site .
project, analyzes 408 the web pages of the web site, configures 410 the new web site..and saves:
412 the web site. A more deta.iled.descript_ion of steps 406, 408, 410, and 412 is set forth below.
Alternatively, web pages for the web site can be developed concurrently using the present
invention. 4

" As stated above. the web server 102 defines 406 a new site project. In one embodiment
a new site project.is a data structure that is stored in the server storage module 208. When fully
defined. the new site project includes or references al! of the information about a web site. The »
information stored about each web site includes general information about the web site and a list
of the web pages in the web site. The general information includes information such as: (a) the
company's name where the company can be the party to which the web site information is
directed, e.g., the company who is advertising on the web site; (b) the webmaster name. ¢.¢.. the
creator of thel web site: (c) the webmaster electronic-mail (e-mail) address. The list of web
pageé includes infonhaﬁqn about each web page. such as:(1) the URL of the web page: (2) a list
of links out of the page: (3).a list of links into the page from other web pages in the web site: (4)
the title of the web page; (5) the content type of the page; e.g., text, html. and image: (6) a list of
pictures/videos/sounds in the page; and (7) the size of the web page. The size (in bytes).of the?

web page can be determined using any of a variety of techniques. -In one embodiment. the size
-6-
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of the web page is the suin of the number of bytes in the page's HTML. the size of all image -
<IMG>, sound <BGSOUND>, object <OBJECT>. applet <APPLET>. and script <SGRIPT>
g files. The information stored about each web page is déiermined during the steps of
analyzing 408 the web site and configuring 410 the web site as described below.

. Figure 5 is a flow chart describing the step of analyzing 408 a Web site by thé web site
analyzer 310 according to one embodiment of the present invention. The web site analyzer
determines the size of the web page and determines the links into and out of the page as
described below. The web site analyzer 310 determines 502 if more web pages need tobe -
analyzed. The web site analyzer 310 selects a web page by selecting one of the hyperlinks .of a
previously analyzed web page. The web page analyzer 310 analyzes the web page and sels a flag
indicating that the web page has been analyzed. If the web site analyzer 310 determines that the
web page has already been analyzed; then the web site analyzer sets a pointer to the memory
location in the server storage 208 containing the information previously extracted during the -
web page analysis::

The web page analyzer 310 extracts 504 the title of the web page. In one embodiment;--
the title of the web:page is extracted by identifying the text associated with the title tag
(<TITLE>). The title can be displayed in order to identify the web page tc; the user. The web
page analyzer 310 then extracts 506 the hyperlinks of the web page. In one embodiment. the'
hypertext links are extracted by identifying the anchor tags (<A>), the frame tags (<FRAME>),
and map tags (SMAP>) in the web page. The web page analyzer 310 extracts 510 image file
names by, for example, identifving the file associated with the image tag (<IMG>). and the web
page analyzer 310 determines the size of the image file' by (a) reading the H'l"I”P"sizt; header or
(b) downloading the file. In one embodiment, the HTTP size header is read since it is typically . '
taster than downloading the file. The web page analyzer 310 also extracts 512 embedded file
names in the web page by, for example, identifying the file associated with the embedded tag.
{<EMBED>). Then the web page analyzer 310 determines the size of each embedded file by (a)
reading the HTTP size header or (b) downloading the file. The web page analyzer 310 also

extracts 512 object files in the web page by, for example, identifying the file associated with the

‘object tag (SOBJECT>). Then the web page analyzer 310 determines the size of each object file

by (a) reading the HTTP size header-or (b) downloading the file. The web page analyzer 310

-also extracts 512 sound files in the web page by. for example, identifying the file associated

with the bgsound tag (<BGSOUND>). Then the web page analyzer 310 determines the size of

cach sound file-by (a) reading the HTTP size header: or.(b) downloading the file. The web page
-7-
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analyzer 31 0 extracts 514 class file names by, for example. identifving the file names associated
with a cla;ss file name tag, e.g., SAPPLET> in the Java programming language commercially -
available from Sun Microsystems, Inc., Santa Clara. California. The web page analyzer then ‘
determines a list of links out of the web page by downloading and scanning:the contents of each
class file. The web page analyzer 310 also extracts 516 additional information from the web
page. For example, the web page analyzer 310 identifies scripts, e.g., Javascripts and
VBScripts; associated with a script tag (<SCRIPT>), downloads the scripts and scans the scripts
for links out of the web page:: After extracting the above identified information, the web page -
analyzer 310 determines 518 the size of the web page by summing the number of bytesin (1) -
the HTML of the wéb page, and (2) all of the image/embed/class/bgsound/object/script tag ﬂies.
Steps‘$504—518 are repeated for each web page.

Figure 6 is an illustration of 2 computer screen display showing information extracted
from the web pages of the web site during the analyze web site process 408. described above;
according to one embodiment of the present invention. The computer display illustrated in * -
Figure_G"displays web page information including the web site name 602
"http://McJavassampletree/morelink.htm"”, and the status of the analysis 612, a~currem«pag'e'
identifier 614. the total number of pages 616, the total number of links found in all of the -
analyzed pages 618. In addition, the display includes information concerning the parsed pages
620 and pprsing details 622. The parsed pages 620 shows the list-of web pages as they are being
parséd,Thg pages-are displayed in a tree structure format that shows the hierarchical nature of
the web site. The parsing details 622 shows a detailed list of the links and files found in the page
Being currently parsed. The site name 602 is the URL of the web site being analyzed. Host
informatidn (not shown) can also be displayed. The host is the.name of the host machine-on
which the web site resides. Similarly, a tree level indicator (not shown) cﬁh also be displayed.
The tree lé_vel represents thé hierarchical level of the web page in the web site. Any web page
may exist at 2 number of levels (e.g., it may appear as a hyperlink in many different pages in the
web site). The level represented hete is the level closest to the top of the tree that the pége :
appears. ‘It will be apparent to persons skilled in the art that more or less information can-be"
available to the webmaster when configuring the web site.. '

After the web site analyzer 310 analyzes 408 the web site, the web site cohﬁguration:

module 312 configures.the web site. Although the web site analyzer 310 has searched and

analyzed-each web page in the web site. the web site analyzer 310 does not modify the original

. web site. The web site configuration module 312 enables the web site developer. e.g.. a

8-
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webmaster. 10 construct a menu. In one embodiment of the present invention this menu is:
tvpically approximately 8-10 items, although it is envisioned that any number of items.can be * -
part of the menu.. Each item will consist of a sequence of web pages that are displayed in a-
fixed order. In one embodiment of the present invention the web pages themselves are not
modified except for the web page having the menu. In other embodimenis the web pages are
modified to. for example, ensure that all links out of the web page are deactivated, except for the
links defined by the user,- Figure 7 is a flow chart describing the step of configuring a modified

web site by the web site configuration module 312 according to one embodiment of the present

-invention. The web site configuration module 312 enables the webmaster to create a menu

structure that can be the first web page displayed in the web-site. For example, Figure 8 is an
illustration of a computer screen display for use in the web site configuration process according -
to one embodiment of the present invention. The display includes a menu:configuration portion
802, a current web site structure portion 804, a statﬁs portion 814, and various control buttons;
that can be selected by thie webmaster uising a conventional mouse or other pointing device. for
example. The control buttons in 6ne embodiment include a menu shufﬂe up button 806. a menu "
shuffle down button 808, an add iﬁmge button 810, an .add transition button 812, and a status
display 814. o

The webmaster determines 704 if any more mehu select'ionsheed to be modified. If the
webmaster decides to modify or definé a menu selection, the webmaster selects a menu. and ~ -
defines 706 a sequence of web pages that will be dispiayed‘whéh thé menu is selected.. One . -
process for assigning a web page t0 a menu is: (a) a user highlighis the menu in the menu.. '
configuration portion 802 using the mouse or keyboard; (b) the user then highlights the web -

page in current web site structure portion 804; and (c) the user selects the Add _but;on 816. The-

"chosen web page will be-added to the menu and will be dispiayed in the menu configuration

‘portion 802 of the display. For example; a first menu is identified as "Luxury Vehicles" 820 in..

the ménu configuration portion 802 of the display. . The menu conﬁguralion portion 802 also -+
includes information about the web pages that the webmaster has associated with the menu‘:~.For
exdmple, the top menu item is “Luxury Velicles” 820. There are two web pages 822/824 -
associated with tﬁis menu item. These two web pages will be displayed in this order. i.e.. web.
page 822 and then web page 824, when the user ultimately views this web site with their client.
PC and browser. ' .

The shuffle up button 806 and the shuffle down button 808 enable a user to.moditV the

‘\veb site structure by moving a web page up or down in the displayed menu configuration

-9-
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portion 802 of the display. These buttons simplify the web site editing procedure for the web
master. For example. a web page can be selected by the webmaster and associated with one of-
the menu items. The webmaster can then move. add, delete.-or copy web pages in order to -
Jdevelop a suitable web site presentation sequence. The webmaster can also introduce transitions
that can control the transition between web pages by selecting the "Add Transition" button 812.
For example, a transition may be a timer of 10 seconds, or a keyclick from the user. In one
cmbodirhem the webmaster ensures that the user will view the web pages associated with each - -
menu (if any) only in the predefined sequence by automatically showing the next'page in A
response the transition event. For example, if a timer of 10 seconds has been selected by the web :
master then after 10 seconds has elapsed the next page will .automatically be displayed. The user
dJoes not need to perform any action. In alternate embodiments. a limited number of page links l
are included that enable the user to advance to'the next page, return to the previous page. or -
return to the main menu, for example.

As noted above, conventional web sites are created such that a client who-accesses the * - .
web site can view the various pages in the web site in almost any sequence. One ’polenlia‘ll.y '
significant use of the Internet and the WWW is in advertising. In one-embodiment, the-present
invention can be utilized to create a web site having advertisement as a significant purpbse of
the web site. For example, an automobile company, e.g., General Motors. can develop a web
site that advertises its currently available cars and trucks. One important aspect of advertising is
the process of creating a need that can be satisfied by the advertiser. In order to efficiently and
successﬁ:lly accomplish this. it is helpful if the advertiser is able to control the sequence of
information presented to the user. For example, if a car manufacturer developed a web site. they
may not want the client to immediately jump to the web page having the cost of the vehicles.
Instead, the advertiser could be more successful and effective if a description of the features and
benefits of one or more car models were first shown to the user in order to familiarize the client -
with the cars and to therefore help persuade the client that the cars offered by the manufacturer
will satisfy the needs of the client. After providing the information to the user, the web page
Imaviﬁg pricing information can be presented to the user. It will be apparent to persons skilled in
the art that the above example is merely one example of how the current invention could be used
and that many alternatives exist for developing and strategically planning the web page
presentation sequence in a web site. The present invention provides the necessary tools to
enable a webmaster to quickly, efficiently, and effectively generate a web site that gives control

of the web site presentation to the web site owner instead of the client.
’ -10-
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The page link can be displayed as a "Next Page” button or the webmaster can select to
have one or more of the web pagés transition automatically. Figure 9 is an illustration of an edit
iransition display 902 according to one embodimeni of the present invention. In the example
tlustrated .in Figure 9 the user has the ability to define the event that will trigger a web page
ransition for any particular web page. e.g.. the "Leasing Information” web page as displayed in
the menu item display area 904. The available typesbof transitions are displayed in the available
transition portion 906 of'the d'isplay. The webmaster selects one of the available transition types
and activates the Add button 912, and the selection is displayed in the current traﬁsition portion
908 of the display. If the webmaster selects the timer option, the webmaster can set the delay
between pages by entering the delay in the delay definition portion 910 of the display. To
remove a selection from the Current Transition 908 display the web master uses the Remove
button 914. .

. The webmaster also has the opportunity to provide 708 addifional information
concerning the web site and the individual web pages. For example, some of the information
storedv in‘the new site project data structure is defined by the webmaster, e.g.. information _
concerning lhe'comp‘ahy‘ name, webmaster name, webmaster e-mail, and the URL of the main
menu page or one or more web pages in the web site, for example. The webmaster has the
opportunity to provide this information before or after the defining 706 the web page display
sequencé for the web site. |

Figure 10 is an illustration of a configuration image menu dialog box display 1002
according to ‘one embodiment of the present invention. The dialog box 1002 enables the user to
generate-a menu display by selecting a menu, e.g., Menu_4, and defining the active regions in
the display portion 1006 for the selected menu. In Figure 10, the active region for Menu_4
("New for'97") is deﬁned in the active region definition dialog box 1008. In'some embodiments
of the present invention the webmaster does not create an initial menu page. instead only one
web page sequence is defined and when the client selects the first page the sequéncc of the
remaining web pages of the web site are displayed to the client in the predefined sequénce.

After the webmaster defines the menus and defines the web page sequence associated
with each rﬁenu. the modified web site is saved 412.‘ In one embodiment of the present
invention, the web site is saved as a series of files that are used when web site information is
transferred to a clieﬁt accessing the web site. In one embodiment tﬁese files are used to transfer
the information gathered by the server tool to the client. The files include a stub Java Applet

that is inserted into the home page of the site. One example of such a file is set forth in Table 1.
-11-
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<APPLETVCODEa"browéer:class"'WIDTH=W10" HEIGHT="10"%

<PARAM NAME="menu_1" VALUE=" {MENU_ITEM NAME='Luxury’
Vehicles' AUTO=TRUE RECT=199,92,230, 34 IMG=menu.gif)">

<PARAM NAME="menu_1_.1" VALUE=" [LINK

URL=http://www.xyzmotors.com/L2_N2.HTM SIZE= 3514
TRANSIT=TIMER DELAY=10]">

<PARAM NAME="menu_ 1 1_1" VALUE="[LINK OBJECT
URL=http:// www.Xyzmotors.com, /Images\I 1 _9.GIF
SIZE=1059 CONTENT=image/gif}l"s> "

' <PARAM NAME="menu 1 2" VALUE="[LINK_FILE
NAME=xyzmotors_menu_1.brw] ">

<PARAM NAME="menu_2" VALUE="[MENU_ITEM NAME='Sport Utility'
- RECT=199,129,229,39 IMG=menu.gif}">

<PARAM NAME="menu_2 1" VALUE~”[LINK URL=http: //
www . xyzmotors.com /L1_N1.HTM.SIZE=12117
4TRANSIT MENU]">

<PARAM NAME= “menu 2_1 1" VALUE=" [LINK OBJECT. _ .
URL=http:// www.xyzmotors.com /Images\I_ 1 1. GIF
SIZE=1257 CONTENT=image/gif] ">

<PARAM NAME="menu_2_2" VALUE=" [LINK_FILE NAME=
xyzmotors _menu_2.brw] ">

<PRRAM NAME="menu_3" VALUE=" [MENU_ ITEM NAME='Trucks and
Vans' RECT=198,173,230,47 IMG=menu.gif]">

<PARAM NAME="menu_3 1" VALUE—"(LINK URL= http /.
WWW. XyzZmotors . com /Ll N1.HTM SIZE=12117 TRANSIT=TIMER
DELAY= 10]">

<PARAM NAME="menu_3 1 1" VALUE=" [LINK_OBJECT
URL=http:// www.xyzmotors.com /Images\I_1_1.GIF
SIZE=1257 CONTENT=image/gifl">

<§ARAM NAME="menu_3 2" VALUE=" {LINK FILE NAME=
Xyzmotors _menu_ 3. brw] >

<PARBM NAME= "menu 4" VALUE=" [MENU_ITEM NAME~'Fam11y Fare
RECT=195, 224,232, 20 IMG=menu. glfl">

<PARAM NAME="menu_4_ 1" VALUE=" {LINK URL=http://
Www . Xyzmotors .com /Ll _N1.HTM SIZE=12117 TRANSIT=TIMER
DELAY=10]“>

<PARAM NAME="menu_4_1_1" VALUE=" [LINK OBJECT
URL=http:// www.xyzmotors.com /Images\I_I1_1.GIF .
SIZE 1257 CONTENT 1mage/glf]“

<PARAM NAME="menu 4 2" VALUE—"[LINK FILE NAME=

.xyzmotors _menu_4. “brw] ">
47
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<PARAM NAMEu"menu 5" VALUE—"[MENU 1ITEM NAME ‘New For
l97|‘ln>

<PARAM NAME="menu_5_1" VALUE=" [LINK URL=http://

www . Xyzmotors.com /L1 _N1.HTM SIZE=12117 TRANSIT=TIMER
DELAY=10] "> '

<PARAM NAME“"menu 5_1_1" VALUE=" [LINK_OBJECT
URL=http:// www.xyzmotors.com /Images\I_1_1.GIF
SIZE=1257 CONTENT=image/gif]">

<PARAM NAME="menu_5_2" VALUE="[LINK_FILE NAME=
xyzmotors _menu_5.brw] ">

</APPLET>
Table 1

These parameters in Table 1 contain specific information about each link on the menu

illustrated in the display portion 1006 of Figure 10, and the contents of the pages linked thereto.”

The menu items are passed as parameters. In the example set forth in Table 1. a haming =~

convention is used to determine the order and structure of thé menu. The data is structured with .

- format that is similar to HTML, but uses square brackets([ and ]) instead of angle brackets (<

.and >). The tirst parameter (PARAM) is for the first item in the menu. named menu_1. Its type

is MENU_ITEM, and the item’s name is Sport Ulility. The next PARAM is a page assigned to_
the menu_|. and its name is menu_J_1. The type is LINK, its URL is
hitp://McJava/dealers/dealers.html, the TRANSIT is TIMER, and the DELAY is 10 seconds The. -
third PARAM is also assigned to the menu_1 item,;-but it points to a file that contains the rest of _
the links for menu_J1. The file name is McJava_menu_2.brw. There are one of these files for .
each menu item that has more than one link assigned to it. These files are used to limit the

amount of information that is transmitted from the server to the client in the initial transmis_sio'n.

Since the'number of web pages that could be assigned to all of the menu items.could range into

the hundreds and thousands, it is generally more efﬁcient'to send down a portion of menu
information. and then retrieve more menu information as needed. The file structure design is
extensible such that.as new information is needed new name/value pairs are added. Older
version of the software will ignore name/value pairs they do not understand. Newer version of
the software will have reasonable defaults if they encounter an older file with missing
name/value pairs. 4

As described above, a client utiiizzs,a computer, e.g., a destination computer 108A. to

access the defined web site stored on the server 102. The peisonal computer used by the client
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can be a conventional personal computer, e.g.. an IBM personal computer that is commercially
available from IBM Corporation, Armonk, NY. The destination computer 108A includes a
conventional CPU, conventional RAM. and a conventional storage device, that can be similar to
the server 102 described above. Figure 11 is an illustration of a clierit computer storage device
1100 according to one embodiment of the presém invention. The storage device 1100 inciudes
a conventional Internet browser 1102, a Vayu Web client module 1104, a web page preload

module 1106. menu files 1108, and a TCP/IP Internet connection protocol module 1110. The

. conventional Internet browser provides an Internet gateway to the destination cornputer 108A.

The client uses the Internet browser 1102 to request access to the web site stored in the server
storage module 208. The menu files 1108 include the files received from the server 102 in
response to the access request. In addition, the personal computer storage module 1100 receives
the Vayu Web client module 1104 and the web page preload module 1106 from the server 102.
The operation of these modules is described in greater detail below.

In one embodiment. the Vayu Web client module has been implemented using three

_ different techniques. These three techniques allow the client module to operate across the wide

variety of client. machines currently in use across the Ihtcmet, e.g.,1BM PC, Apple Macintosh.’
Sun Microsystems Sparcstation, and across the wide Variety of WWW Browsers gurreml_v‘in
use, e.g., Netscape versions 2.n and 3.n, and Microsoft Iﬁtemet Explorer versions 2.nand 3.n.
The three techniques.are: (1) as a Java Applet; (2) as a Javascript script where Javascriptisa =
Internet language developed by Netscape Corporation; (3) as a Client-Pull mechanism using a -
<META> tag in the HTML file, that causes the browser itself to automatically load pages ona
timed basis. The CONTENT argument contains the time in seconds. The URL contains the
mrgét URL. The <META> tag can be: .
<META HTTP-EQUIV=REFRESH CONTENT="1 URL=target_url™>

Figure 12.is a flow chart describing the method performed by the Vayu Web client’

“module according to one embodiment of the present invention. As described above. the client

requests information from the web site server 102 and the destination computer 108A
downloads 1202 web site server information.” The web site server information initially
downloaded includes the Vayu Web client module 1104, the web page preload module 1106.
and the new site project data-structure that is stored in the menu files 1108. As described above.
the new site project data includes information about the web.site and includes references to web
pages in the web site but does not include all of the web page data. The destination computer

108A implements. 1204 a web page preload routine that is executed concurrently with the
’ -14-
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" remaining functions performed by the Vayu Web client module. as described below. Figure 13

is a flow chart describing the method- perforined by the web page preload module 1106

according to one embodiment of the present invention. The web page preload module 1106

_vathers local environmental information concerning the client personal computer: This

information includes the speed of the modem, the time of day, Internet service provider service
level, browser type and version, and operating system type and version. This information is used
by the artificial intelligence expert system to dynamically select a preload strategy to optimize
the performance of the presentation of web pages to the client. The web page prelbgd module
1106 preloads 1304 the first web page from each of the menu.s.

While the web page preload module 1106 is preloading the first web page associated
with each of the menus, the Vayu Web client hodﬁle 1104 displays 1206 the menu page and
waits for the user to select a meni. When the user selects 1208 a menu item. the Vayu Web
client module 1104 identifies 1210 the first web page ‘in the predefined sequence of web pages
associated with the menu item and displays 1212 the fiitst web page. Before the user éelects a

menu item. the web page preload module 1106 preloads the first web page associated with each

* menu item. as stated above. and then détermines the web page loading sequence for subsequent

web pages based upon a determination of the most likely menu item selection. The web page
preload module 1106 determines the most likely menu item selection based.upon the selections
of previous clients or, if no clients have previously accessed the web page. the webmaﬁt‘er méy
indicate which menu item to show first, or the first meni item s selected as the most likelv to be
selected. The web page preload xﬁodule 1106 preloads web pages from the sequence of web
pages associated with the most likely. menu item selection by implementing the rule based
expert system of the present invention, described below. .
After the client selects a menu' item, the Vayu Web client module 1104 and the web page
preload module 1106 receive the web page séq'uéhée and web page information from the new
site data structure in the menu files 1108. Specifically, the new site data structure includes the
overall size of the web. page, the number of embedded objects in each web page, and the size of
the embedded objects in each web page, as desﬁrii:ed above.A In one embodiment of the present
invention, the web page preload module 1106 determines a priority for each web page in the
web page sequence based upon the environmental parameters of the destination computer 108A.

Jescribed above, a quéue location of the web page in the predefined sequence. the size of the

.web page. the number of embedded objects in the web page; and the size of the embedded

objects in the web page. for example. In addition. the web page preload module is keeping track
. -15-

Petitioners' Exhibit 1011, Page 278



10

15

20

25

30

35

40

45

50

WO 98120434 L PCT/US9I19719

of how long it actually takes to load each page. From this information it calculates the actual
throughput that the current client is getting. This throughp'ut is used by the expert svstem to

make decisions about preload strategies. For example, if the throughput falls below a certain

value, the preload module may stop preloading certain types of MIME files (e.g., video. sound).

The'trigger value would be set by the web master during the menu configuration stage.

described above. One example of a rule based expert system‘is set forth in Table 2.

; Set preload 'strategy based upon througlput
IF
system. throughput < 6kpbs
THEN |
preload.order = STRATEGY_ 7
ENDIF

; Set preload strategy based upon throughput
IF
system.throughput < Zkpbs
THEN o
: mime.image = NOLOAD
_ENDIF :

; Set priority based upon size of an embedded object:
IF

.objectl.size > 250000
THEN

objectl.preload:priority = 5
ENDIF

; Set priority based upon size of an embedded object
- IF :
) objectl.size > 500000
THEN
. objectl.preload_priority = 7
ENDIF

; Set priority based upon size of an embedded object. .

IF - '

objectl.size > 1000000

THEN )
objectl.preload_priority = 10

ENDIF )

; Set priority based upon the number of embedded
;. objects in a page : : : : '
' IF .
pagel.objects > 5
THEN )
pagel.preload_priority = 3
ENDIF .

; Set priority based upon the number of embedded
; objects in a page
IF

-16-
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pagel.objects >"10.

THEN

pagel.preload priority = 8
ENDIF
; Set preioad order based upon browser type and time
of
;i day .
; MSIE_3x is Microsoft's Internet Explorer Version 3.x
iF

,-.m.ght: time hours

‘browser.type = MSIE_3x AND (env.timeofday > 20:00
AND env. t:a.meofday < 08:00)

THEN
) preload.order = SEQUENTIAL

ENDIF ’

; Set preload order based upon browser type and time

of . . ’

; day o

; STRATEGY_7 is load page 1, then 2, then largest to
smallest

) IF

; business hours

browser.type = MSIE 3x AND (env.timeofday >
.08:00 AND env.timeofday < 20:00) .
" THEN

. . -preload.ordexr = STRATEGY_ 7
ENDIF

Table 2

After deténnihing the pféloading priofity for each web page. the wel; page’préloﬁd o
module 1106 preloads 1308 the web pages haviné the highest priority. The web page préléad’
module 1106 monitors 1310 the preloading procedure to reduce any delay in displaying web’
page to the client. The monitoring function of the web page preload module 1106 permits the
preload function to be dynamic in that if a problem occﬁré 1312 in the web page loading
px:o;:éss. the web page‘ preload module 1106 sorts and morganizes 1314 the data. Exafnples of

problems include: (a) when a page is needed to be displayed'an.d has not yet been preloa(-led'or

(b) when the pfefoé&ing is sufficiently ahead of the display so that the local PC web page cache

is full, and pages must be discarded (and reloaded). When a problem occurs the expert system is
re-initialized with the current data (including the throughput and modified menu files without
the web pages that have already been dxsplayed) A modified preload stmtegy is then determined
1306.

The client continues navxgatma 1’710 through web Ppages while the destination computer
, 108A continues dlsplavmg l”]’? web paees As descnbed above m one embodiment of the

present invention, the client can passively watch the sequence of web page displays. In alternate
-17-
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embodiments. the user has the option of selecting a next page button. Within each web page the
client also has the option of manipulating a control panel. Figure 14 is an illustration of a web
page control panel 1400 according to one embodiment of the present invention. In this
embodiment. the user has the option of returning to the beginning of the web page by selecting
control panel button 1402, proceeding to the end of the web page (for eiample, a video clip
embedded in the web page may be skipped) by selecting comrol panel button 1404, continuing
or beginning the execution of the web page display by se!ectmg control panel button 1406,
pausing the execution of the web page by selecting control panel button 1408, decreasing the
speed of web page execution by selecting control panel button 1410, increasing the speed of
web page execution by selecting control panel button 1412, or stopping web page exe,culion- by.
selecting control panel button 1414. V

An altemate (preferred) embodiment of the present invention is described below with
reference 1o Figures 15-22. This alternate embodiment includes a standard structure and ‘
navigation for the menus (pages containing buttons) and >merxu items (buttons), allowing the user .
a set of options at. each wéb page. One benefit of using the standard structure is to make the
web site easier to use by the end user and to offer the web site designer more comroj over what
is displayed to the user. .

Figure 15 is an illustration of a first menu web page according to an alternate
embodiment of the present invention. The first menu page 1500 illustrated in Figure 15
includes a single large button 1502 that includes the name of the company that is the subject of -

the advertising, e.g., "Vayu Web" . The user can select the button 1502 to continue or the user

" can exit from the web site. In addition, the present invention enables the company to add a

graphic display to the button or to.lhg background to enhance the screen qisplay.

The first menu web page can include a tool bar 1504 having various control buttons

thereon. These control buttons are enabled and disabled for each web page based upon the web

' site definitions defined by the webmaster. When the user selects the button 1502, a sequence of

pages may automatically be p_resented after which another menu page appears containing more
items. Alternatively, the sequence can be skipped and the next menu page can be presented
immediately. While the user is viewing a dynamic sequence, the control functions are typically
disabled. The control functions include pause, fast forward. reverse, and exit. ln alternate
cmbodimemé these control functions are enabled during the presentation of dynamic sequences.

While a dvnamic sequence is playing the user typically watches the display until the next menu
page is reached. ‘
' -18-
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Figure 16 is an illustration of a second web site menu page according to an alternate
embodiment of the present invention. At the next web site menu page 1600. the user has three
options. (1) return to the previous menu page, (2) select one of the menu items-1602. or (3)
select the auto-play button 1604 to automatically cycle through the sequences followingleach

menu item. for example. The order of cycling through the menu items is determined by the web

site designer (web site master). Some items can be excluded from this “autoplay”. A menu

page can comprise any number of items. In this alternate embodiment the number of items is
typically between 1 and 10. The web site designer can add their own graphics to the items.or 10
the page background.

Certain web pages can be static, i.e., they do not automatically display another web page.
Frequently, for static web-pages, the “pause” and “forward™ buttons on the tool bar 1504 are
enabled. In this case, the page may include a description of a product and/or ordering
information. for exﬁmplc. A maximum viewiné time can be specified by the web site designer
to proceed to the next page after some amount of time has elapsed. or the web site designer can
permit the user to continue to the'next web page by selecting a next page control button. -

In this alternate embodiment. the tool bar 1504 is located at the top of the screen. The
web site designer may choose not to display the 100 bar 1504 for certain screens when. for
example, the.user has no other options within these screens but to wait for the next page. The

tool bar 1504 can also include status indicators 1606 to show the remainingtime left to view -,

. this page. This tool bar 1504 can be used for-every page displayed using the present invention.

Another feature of the present invention is that the user is permitted to.create multiple
versions of each web site where the present invention permits optirnization of each web site for
different internet throughput rates. For example, the throughput range for different typés of
Internet access devices commonly used today varies from 14.4 kbps (modem) to 56 kBps
(ISDN) to 1.5 megabits/sec (T1). This variation exceeds a factor of 100. Furthermore. users of
the present invention on Intranets, e.g., local area networks (LANS) can reach data transfer rates
exceeding 10 megabits/sec. Due to transfer rate constraints at the lower throughput speeds. the

web site designer may include several versions of a web page, or several versions of a sequence.

.where a sequence includes a series of pages which are automatically displayed. with each

version being a different size to optimize the web site display for different throughput

- environments. The database can include information about the various page and sequence

versions. The artificial intelligence module of the present invention that was described above

with respect to the expert system and is described in greater detail below. can automatically
-19-
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select the appropriate page version depending on the throughput environment it has determined
for a user. The Virtual Design Studio. which is the tool.that the web site designer uses to
assemble the web pages into advertisement sequences. is designed to assist the web designer in
creating optimal sequences for various throughput environments. Tﬁe Virtual Design Studio
will also allow the web site designers to preview the web pages of the web site using a simulator
of the present invention in order to simulate environments having various data throughput rates.

It will be apparent to persons skilled in the art that the use of different versions of the
web pages is not required to operate the present.invention. However, if the web site designer is
expecting users with different throughput environments to access the web site, it may be
advantageous to create versions of certain web pages that.contain videos. sound. etc.. so users
with faster connections can view web pages having greater detail, while users with lower .
connections can still get the full benefits of this web site by viewing pages of a smaller size.

The present inventiohpermits different versions of web pages and web sites by
providing the.web site designer with the option of providing high-quality (larger) pages for:
users connected at higher throughput rates and lower-quality (smaller) pages for users connected
at lower throughput rates. The present invention enables the web site designer to easily mix the
smaller pages with the larger pages when the throughput is fast. However. adding larger pages -
to a low-throughput connection requires the designer to carefully sequence the pages so a laige
page is preloaded while several smaller ones are being viewed. In addition, some pages take A
longer to view, for example if they contain detailed textual information that takes longer to read.
This longer.viewing time can be'used to preload larger files. The Virtual Design Studio of the -
present invention includes modules which assist in the intelligent sequencing of pages in this
manner not only to reduce the usér’s waiting time but also to improve the quality of the pagés
that can be viewed with slower connections.

Another factor 1o consider is that the actual throughput rate during an Internet
connection session can vary greatly. For example., with-a nominal connection speed of 28:8
kbps, the actual transfer rate can easily vary between 10 kbps and 28.8 kbps. Therefore. the
artificial intelligence (Al) mod_ule of the present invention makes real-time adjustments during a

connection session to keep the presentation flowing and prevent waiting time for-the user. One

_uf'the techniques implemented by the Al module is to leave out certain pages that the designer

has identified as being large but with low impact or information content. Another technigue is

to dynamically switch a higher-quality presentation to a lower one when the throughput slows

-20-
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down, and then to switch back to the higher-quality one:if the throughput picks up again. Tﬁe
artificial intelligence unit is described in greaterAde‘tai] below. : .-

Figures 6, 8. 9. and 10 are illustrations of screen displays during the analyze web site
process 408 and the configure web site process 410 for one embodiment of the present invention
as described above. Figures 17-22 are illustrati_ons of screen displays displayed to the web site
désigner during the analyze web.site process 408 and the configure web site process 410

according to an alternate-embodiment of the present invention. * The Virtual Design Studio-is-

- stored in the web site analyzer 310 and enables a web site designer to: (1) construct presentation

sequences.-from pre-existing and newly created web pages; (2) optimize the presentation
sequences for different throughput environments and specify altérnatives to be used bythe *

artificial intelligence moedule to compensate for throughput variations in real time; and (3) create .

- menu structures and user navigation through the web site. The virtual design studio includes a

- site:repository information screen that is illustrated in Figure 17. The site repository

information screen allows.a web site designer to-view; insert, deleic and edit web page - .. :
information and web page sequences. For exarhpl‘ei the 'sité.repository information.screen-~
allows the web site designer to assemble pages into the sequences which form the basis of the..
automated web site content. The site repository information screen also enables the website -
designer to modify and maintain the web site. _

Figure 18 is an illustration of a screen display of the web site presentation properties of
various web site sequences developed by the web site designer. Figure 18 illustrates two
alternate web sites, the first web site-1802 is defined to:be accessed by clients having a high data
transmission connection, e.g., a client having a'T1 line. The secoind web site 1804 is defined to
be acccss-by clients'having a low data transmission connection, e.g., a client having a 14.4 or.a
28.8 kbps modem connection. .

Figure 19 is an illustration of a web page sequence properties screen display 1900.. The
web page sequence properties screen display 1900 identifies the optimal data connection rate for
a particular web site.sequence. In Figure 19, the optimal user has a connection rate between .
14.4 kbps and 33.3 kbps. The web page sequence properties screen display also enables the user
to identify a slower alternate web page sequence and a faster alternate web page sequence that
can be selected.by the artificial intelligence unit. as described below.

Figure 20 is an illustration of a web page property screen display according to an

.embodiment of the present invention. The web page'?pr'operty screen display 2000 includes |

information about various components of each web page-including the size and download time
L 21-
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of each component. whether the web page is static or dynamic, as defined above. and defines
various iming féalures of the web page including the nominal load time, the ideal viewing time.
the minimum viewing time and the maximum viewing time. In addition the page property
enables the user to select various options including the'display'of control buttons. e.g.. the
forward and pause button. and.enables the user to identify web pages that can be skipped if-the
actual data throughput is slower than the anticipated data throughput. as determined by the
artificial intelligence unit, described below.

Figure 21 is an illustration of a sequence optimizer screen display according to an
alternate embodiment of the present invention. The sequence optimizer screen display allows -
the user to optimize the arrangement of web pages within-a web site and to optimize the'length
of time each web page is displayed. The sequence optimizer screen display is an easy-to-use "
vraphical interface that displays the ideal and estimated viewing times for each page. The
sequence optimizer is part of the web site configuration module 312 illustrated in Figure 3. The
sequence optimizer of the present invention calls a web page display- simulator that is also-part
of the web site configuration module 312 which provides feedback to the -web site designef
regarding the presentation of the sequence of web pages to the user under different network
throughput conditions. The present invention determines the ideal and estimated viewing -times.'
based upon the amount of text in the web page, the level of detail in visual objects, and the
length of video objects, for example. The user can modify the viewing time for each page.

Using't'his_ ideal viewing time and the estimated page loading time under vanious
network throughput conditions, the Sequence Optimizer graphically displays for each page the
amount of credit time. i.e.. ghc tirhe differential between the viewing time and the time at which
the page has been preloaded, or the amount of debit time, the time differential berween the time
at which the page will be preloaded and the viewing time. The user can adjust the parameters
for each page and see this credit/debit value change for each page. The parameters that can be
set for each page include: the ideal view time, which is the amount of time the deéigner wants
page to display, and the optional view flag, which indic;dtes whether a page can be skipped over
if the system is too busy, for example.-

In addition the Virtual Design Studio unit autornatically computes for.each page the

estimated minimum view time, which is the minimum time estimate that the page must be

-displayed before the next page is ready for display; and the normal load time, which is an

estimate of the amount of time it will take to download a page in the throughput environment

that the designer has set for this sequence.
' -22-
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The site layout studi&uhit“is‘pa'rt‘of the web site configuration module 312 and enables
ithe web site designer to create menus and define the web page sequence of the web-site. The
sife layout studio unit displays a site menu page display and a menu item that displays the name
of the site. When a user selects the menu iteﬁx, one of at least two things happen: (1) a sequence
of pages will play, or (2) another menu will ap'opear. each of which can contain up to ten menu
items. Using this model, sequences and menus can be nested iﬁﬁnitely, Figure 22 is an

illustration of the site layout screen display that is displayed to the web site designer according

" 10 an alternate embodiment of the present invention. The site layout screen display 2200

includes a menu portion 2202, a menu layout portion 2204, and a control portion 2206. The
menu portion 2202 includes the tree of menus and menu items within a site and the links there
between. Selecting an object expands it and ishoWs the meﬁus and items linked hierarch‘ically g
below it. The menu layout pomon2204 dlsplays the screen lavout of the menu items on each’
menu. Selecting a menu in- the upper screen causes thit menu to be dxsplaved in the menu
layout portion 2204. The user has the option of changlng the menu style, by selecting the menu
style button 2208 in the control portion 2206 in terms of the types of standard menu styles
supported by the present invention, e.g., by modifying the displayed graphics and colors.

The virtual design studio unit includes a relational database that resides on the same

‘computer the Virtual Design Studio is on, which can be the web site designer’s computer. ‘This-

database contains all the information regarding the automated web site except for the pages

* themselves. which are stored in files on the web server. A conventional HTML Generator

module of the Virtual Design Studio cnfeatc's an encoding of the database contents into-a format
that can be easily read by the client-side software on the user's computer. When the web site
designer has completed defining the menus, pages. and'sequences for the automated web site:
the web site designer.runs the HTML generator to create a file which is placed on the webserver
computer. These generated files contain the HTML code which the client-side: processor and Al
processing module uses to perform..

The web page preload module 1106 is described above with reference to Figures }1-13.
In an alternate embodiment the web page preload module includes an artificial intelligence (AD
module that performs the functions described below. The antificial intelligence module supports
the selection of different page versions and additional reﬁl-time decisions on pége preloading.
In other embodiments the artificial intelligence Amo‘c!ulev can be stored on the server instead of the

client computer.
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After a user connects to the server having the web site. the Al module is downloadedto
the client computer and collects information about the client computer environment including
the operating system. processor capacity, Java support capabilities, types of video and audio
formats that are supported. and the current throughput rate of the Internet connection. ~Using
this information the Al module makes decisions régarding which version of Java to use and

which version of the page sequence to use. Since network conditions can change during the-

session, the Al module continually monitors the network conditions. e.g.. the rate of data

throughput. and can modify the web page sequence by skipping a web page, for example, in
order to reduce the waiting time for the user. The Al module periodically assesses the state of

the session, and makes decisions accordingly. The functions performed by the Al module

' “includes: (1) preloading pages; (2) cariceling the preloading process; (3) modifying the rate of-

play of the current sequence; (4) inserting an additional page, e.g., a message, into the seqde'rice:
(5) skipping a page in a sequence being presented; (6) replaying one of the components. e.g..

sound or video; and (7) thching to presenting another sequence of pages with a different ideal

‘lhroughputrequiremem. A more detailed description of the' Al module operation is described

below.
In the alternate embodiment the Al module is downloaded to the client computer. _
Specifically. when the user contacts the web site, a client module is downloadéd on‘the first

page and the HTML code output by the HTML geherator module of the virtual design studio,

described above is also downloaded. This HTML code is used by the client code module and

the Al module. and contains the complete description ofﬂthe web site in terms of the menus.
menu items. sequences. and pages found in each sequence. The client module performs three - .
major functions: (1) probing tﬁe client machine to determine the client environment and the -
throughput rate, and-uploading the HTML code: (2) displaying menus and-pages; and (3) -
processing user toolbar input.

The client module impiements the site template as designed by the web designer. The

first menu page is displayed, and the user can choose one of the available options. When the

user selects an option, the sequence of web pages associated with that option is displayed in

sequence on a display device, e.g., a computer monitor. coupled to the client computer. Each

web page can be displayed for a certain period of time, and the client module is responsible for

- switching pages after the view time has expired.

As stated above. some web pages may have an active toolbar. For example: some pages

with a great deal of text may require that the user indicate when the user has finished reading the
224
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text. It is possible to have a single view time that would work for all users. however fast readers
may become trustrated if the view time is too long since the view time would need to-be long

enough to accommodate slower readers. -

The client-server interaction and processing on the Internet World Wide Web is

.complex, and is greatly affected by factors such as network traffic, the number of clients

accessing a particular site,»the amount of content the client requested, the corriputer hardware
speed, and the software efﬁciency. While some of these factors (e.g. modem speed) stay the
same-during an Intemet session, other ones, such as network traffic, varies constéml_v.

To deliver an uninterrupted or nearly uninterrupted presentation to the user, the Al
module frequently monitors the network, the server. and the client environment during a-
session, and makes complex decisions regarding how to proceed with the presentation. The Al
module accounts for processes happening both on the server and on the client computer. The Al

module synchronizes these processes while gathering information and while making decisions.

-The Al module constantly performs "what-if" scenarios. examining different options for

preventing interruptions to the pages appearing on the user’s display screen.

The Al module relies on the sequences being constructed in an optimal manner for
nominal throughput for a particular environment. For example. if the nominal throughput for
the sequence is 20 kbps. the Al module presumes that the sequence was constructed to flow
smoothly as long as the connection uniformly maintains this throughput. However. the present
invention is designed to work under various network conditions, under different server -
responsiveness. and with-a variefy of client computer environments, e.g.. low-end personal
computers \\;ith basic web browsers or high-end workstations supporting more powerful web
browsers.

As described above, at the beginning of the client session, the Al module determines the
client’s environment and the current state of the Internet connection. Some of the parametefs
which will affect the decisions of the Al module are: (1) the processing and Input/Output (1/0)

speed of the server machine; (2) the throughput capabilities of the Web Server software; (3) the-

. operating system on the client machine; (4) the client computer’s support of Java applets: (5) the

client computer’s support of JavaScript; (6) the client computer’s support of Client Pull
technology: (7) the types of video and audio formats that can be played by the browser or plug-
in components of the client computer: (8) the maximum number of simultaneous connections to

the Server that the client permits; (9) the browser cache size of the client computer: (10) the

=-25-
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number of users currently communidating with the Web Server: and (11) the current throughput
rate of the Internet connection. ~ -

In one embodiment of the present invention, the Al module determines the following
parameters at the beginning of a'session and monitors the following parameters throughout the
session: (1) the number of users curfently communicating with the Web Serve\x:i (2) the current
throughput rate of the Intermnet.connection: and (3) the volatility of the network throughput rate.

- At the beginning of each presentation, the Al module, based on the parameters of the -

session: (1) selects the versions of the requested presentation that are supported by the client

_environment. e.g., Java, JavaScript, ClientPull, or Generic; and (2) selects the starting version of

the presentation. As described above, since network conditions may change dhring-the
presentation. the present invention can utilize all of the selected versions by, for example:
switching between web page sequence versions in response.to a variations in network
conditions. In addition, the present invention sets the following parameters:. (1) the maximum
number of simultaneous connections the present invention utilizes; (2) the rate of change of the
speed of the presentation sequence in response to change in network conditions; and (3) the
types of filler pages, filler applications and special effects to be used during the presentation. In
addition, as the session progresses. the Al module preloads new pages, graphics. sound. video
and other presentation components. The Al module uses the information obtained during its
network monitoring operation to determine whether the original sequence still can be played
without interruptions. The Al module also monitors ihe'progress of each component being '

preloaded from the Web Server, in order to make decisions about when to cancel preloading, or

initiate new component preloading, as described above. -

Appendix A includes a psuedo-code rcpreéentation' used to implement the Al module
and is incorporated by reference herein. -

The following is an example of the operation of the Al module. 'After the client connects
to a server, the present invention determines, for example, that the client computér utilizes the

Windows 95 Operating System, supports Java applets, supports running QuickTime videos, -

-permits a maximum of two simultaneous connections 1o the server, and has a browser cache size

of 10 megabytes. The Al module determines that versions of the top-level presentation can:
utilize Java applets and QuickTime video technology.

A probe page is do;ynlpadgd to ‘.th_e client ;corr:iputer_. and the present invention détermines
that the number of users currently communi¢ating with the web server is at about half-of
Server's capacity and the current throughput rate of this Internet connection is 1000 kbps.

-26- CoarT o
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The present invention then selects the stéming version of the presentation that
corresponds to network throughput rat‘erf 1000 kbps, and preloads the first page of the web site.
The Al module determines that there are two components currently being downloaded. one from
the next page. and one from the following page.

The presentation begins, and the present invention starts presenting selected sequence of
pages, while continuing to monitor the. presentation and network conditions.

During the presentatton and as a result of the network momtonng performcd by the Al

module, the present invention detects a drop in network connection’s throughput, for example

. down to 100 kbps.

The Al module of the present invention .sets up a virtual scenario of canceling the
process of preloading the second component bécause even though the first component would :
download sooner, the. timing for the next page would still be late.

The Al module determines that current page has an animated GIF component that can be. -

replayed at the end of the page and adds thts replay to the scenario being considered. However.

-invoking a what-if analysis still results in unacceptable timing. Therefore, the expert system

. consults a presentation script, and determines that at this point a “Skip page”, or “Special .

Effect” actions are not available and, accordingly, rejects this scenario.

The expert system then runs through some other viable "what-if" scenarios. and rejects

- all of them except the oné requiring switching to the sequence corresponding to 236 kbps

* throughput.

The Al modult: then instructs the Vayu Web client module 1104 to modify the selected
sequence of pages. The Al module then continues monitoring the presentation and network
conditions.. ' '

Laler n thc presentatton, the Al module detects an increase in network connection’s
throughput up to 900 kbps The expert system sets up a vnrtual scenario of switching to the
sequence correspondmg to 1000 kbps throughput, and runs a what-if analysis on that scenario,
whose result i§ acce;t)tablé. ‘The Al module then éwitches back to.the sequence of pages
corresponding to 1000 kbps throughput, and continues with the presentation,

While the present invention has- been partlcularlv shown and described with reference to

a preferred embodtmem it will be understood by persons skilled in the relevant ait that various

t.hanges in form and details can be made therein without departmg from the spirit and scope of

the invention.
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‘Appendix A
The fcilowing is Java-based pseudo-code for the AI module

for an embodiment of the present invention.
Class Definitions
zlass PrSite

//descr:tes the sice le.qg. "General Goods*)
//for wnich presencations are built
string name ;

PrSiteViewVec & _.siteViewvec; //presencation projects

class PrSiteView
{

//hierarchical tree of preaéncacicns accessible to péer‘logging-ih-
string

name;
PrSite & site; L :
PrPage & rootMenuPage ; //top-level menu
Presentation & rootPresentation: //top-level presentation

I

typedef Vectorc<Presentation> PresvVec

<lass Presentation

//describes’ a presentation cot:espondxng to a menu item
string

nama;
string cypes: //sequence, whibe-papet. order-form
PrSiteView & siteView;
Pregentacion & parent: - //parent in the pres. cree
Presvec & childvec: //first child in the pres. tree
SequenceVec & sequenceVec; //list of alternate page-sequences
PrPage & tailMenuPage; //menu to display afrer presentacion
PrPageVec & tailPagevec: //list of pages cacked-on {e.g. order-

[

class PrSequence

{

// foxrm)

llseduence of pages making up a presentation
//a presentation may have several alternative sequences
//tor different communication speed, Java support, plug-in supporc

string - name;
-stxing type: |
string environmentType://e.g. for Java-supporting ‘browsers

Presentation &
PrSeqltemVec &

)i

clage PrSequenceltem

t

presentation; //back- pointer to presencation owning

itemVec;

//1list of items (pages) comprising this

7/item of the presentation sequence

PrSequence & sequences; . .
PrPage & page: //page (usuvally HTML)
long idealViewTime;//prescribed under normal stace
long minViewTime;
long maxViewTime:
long loadTime ; "//expected load time ac :hrougnpu:
//foxr which sequence was designed
~28-
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wnt pauseAllowed: ., user pauses when this item 15 displaved
nc IcrwardAliicwea: /s enapie “Isrward* bucton wnen displaved
ing ) skibAlicwed: .ailow skirsing this page
PrPage & preloadPage; . /when dzspxayxng cthis irem, starc preloﬁding
//preicadPage before preloading next page
PrFxVex & £xvec: : //list of available “speciral effeccs”
. ’/to be 'used when timing is Late
PrSequence & upSeguence ‘/another seguence to sSwitch to
0 //when Internec conditions improve -
PrSequenceltem & uplitem: " //irem within sequence to switch to
- /when Intermet conditions improve
?xrSequence & downSequence: ; /anocther sequence to switch te
" //when Incexnet conditions degrade
PrSequenceltem & downltem; //item within sequence to switch to

//when Internetr conditions degrade

class PrPage
{ . .
. //HTML page, or special effect page, or applet

atring name ;

sering type: //HTML, VRML, Applet. FX

string url: //locator .

long size; //file size (for download monitoring)
PtComponentVec & componencVec; //list of components {(images, sound, video)

i:

class PrComponent

P

//xmage vzdeo, sound applet and. other non- cexc components of a page

string name :

sering . mime_ctype; //image, sound, etc.

long : . size; //file size .
long ' plnyfxme. //play (display) time; for timimg
string url; //locator

Vi

class Prfx

//kﬁécial'effééi {Eiller to ‘smooth our the présencation at changing conditions)

string . . name: .

string .. L ..type; ' //text msg, applet, animation clip
string - selectionType; //random, by priority, specific
PrPageVec & } .pageVec; //page containing this FX

}:

class PrEnvironment

: .

//class of browser environment

//foxr which sequences can be created
string name;

sinclude *“VauyWebPressmooth.h”

class PresentationManager : public Applet
1 ' .
int ProbePage ()

{

//spawn a separate thread to gauge throughput race
spawnThread! "ThroughpucTest~):

-29-

SUBSTITUTE SHEET (RULE 26)

Petitioners' Exhibit 1011, Page 292



.10

15

20

.25

30

35

40

45

50

55

60

65

WO 98/20434

//get maximum pumber s simuitaneous cennections
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"

‘the browser 15 allowea to open

maxConnectionCnt = arowser.gectMaxConnecz:ionCat!);

rigec browser's buffer s:ize
netBufferSize = 3rowser.zecNeetBufferSize);

ifinquire what kinds of piugins the browser has
Browser.getPlugins ipluginvec) ;
for( plugin = piuginVec.ZirstElement;
" plugin != NULL;.
plugin = olugin.nextElemenct))

switch plugin.type

case pluginStreamingVideo: .
streamVideoType = StreamVideoTypeVec {plugin.vendor}:
break; .
case pluginVircualReality:
vrPlayer - Yes;
break;
} //switch
) -

!/ wait for complerion cf the trroughput test thread
wartFort finish, *"ThrougnpucTest*);

//now we have all parameters needed to determine
//which of the presentacion environment to choose
‘environ = decermineEnvironment () :

//preload the top-level menu, and display it
spavnThread( *PreloadPage®, presView.rootMenuPage)
curPage = -presView.rootMenuPage;

displayPage{ curPage);

//determine which sequences will porentially be used

//in the presencation, as well as sctarting segquence
rootPresen;a:xon.scar:sequence = DecermineSequences{ sequenceVec);
//preload firsc page of the ¢chosen sequence

spawnThread( "PreloadPage*, *Fx*, presView.rootPresentation);

)/apawn controlling thraad
spawnThread ( “rootSequenceManager*);

//spawn a separate thread to monitor throughput rate
spawnThread( “PeriodicThroughputTesc®);

//ProbePage ()

int Presencation::SequenceManager()

{

curSegquence = startSequence;
curfnv = sctarcEnv;

i/g0 through all items of the sequence
seqltem = mainSaquancc.pageVec.tikstEle@enc:
whilel true)

{

//reasgess the state of the network (since prev. page)
-30-
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zurState = asgessStacei!)
switeh curState
zase stThrougnputD:dNotChangeDramatically:
. Tan we creload one more componentc?
:ft preioadedCount »>= MaxPreloadedCount)

’
.

break;
'
nextPreloadSeqltem = )

curSequence .gecNexcPreloadSeqltem()
nextPreloadComp =

curSequence .getNextPreloadComponent () ;
//check £ this comp is already cached
nextPreloadComp.calcDownloadTimet curfnv):
nextDownloadOK = true;

v

//for each comp being downloaded, -
//see if starting new download will thwart ciming
for(i = 0; i « MaxPreloadedCount; ++i)
{ S
comp = componentBeingDownloaded( 1i];
if( comp.status != sclnProgress)
continue;
comp.calcTimaToStarc () ;
comp .calcRemarningTimeToDownload () ;

i£( comp.cimeToStare <
comp . remainTimeDL «
nextPreloadComp.totTimeDL)

' //timing = Late; it is not OK to download
nextbDownloadOX = false:
break: :

‘ )
V.
if( !nextDovnloadOK)
break; //awitch
//OR to download this component; do it
spawvnThread ( nextPreloadComp .preload) ;
break: //switch

case stUrlNotFound: //file not found
- //can we skip this page?
tf{ nexcPreloadSeqltem.skipAllowed)
//yes: skip it.
nextPreloadSeqlitem. setSkip();
else . B
//no: try to switch sequences
nextPreloadsSeqltem. secjumpSequence ()

case stThroughputlncreased:

" //keep count of how steady is the increase
Throughput IncreasedCount v« ;
ThroughputDecreasedCount a 0;
nextSequence.nextitem = curSequenceltem.upSeqlitemi{);
//can we afford (timing-wise) to go up the sequence
nextSequence.nextItem.calcTiming():
if (nextSequence.nextitem. cimingOK)

//yes: swicch .

setNext Item(nextSequence . nexclitem) ;

else.
//no: act as if no change
setStacus (stNoxmal} ;
~31~ '.
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break:

case scThxoughpucDecreaséd:
//keep counc of how steady 1s che decrease
ThroughputDecreasedCountss ;
ThroughputIncreasedCount = 0;

calcCurTimingt);

~f lcurSequenceltem. t.mingOK)
//we are stiil OK for this and next page
break:

//ery-different ways to handle oncoming delay
. // (returns success if we can handle it}
if( .(stacus = handleLateTiming(}) == Success)
break; ' - '

//cannoc handle delay with any other method
//ery to swirch rto lower sequence
curSequence = curltem.lowSequence;

nextltem » curltem.getLowSegXtem();

break:

- case stThroughputLow: -
~ [/keep count of how steady is the decrease
ThroughputDecreasedCount+s ;
ThroughputIncreasedCount = 0;
caleCurTiming();
‘4f (curSequencaltem. timingOk)
//wa are acill OK for this and next page

break;
else
{
setStatus {StThroughputDecreased) ;
concinue; //next iceration picks it up and handles
1t .
]
} . //swiceh
} //while

} //manager ()

int handleLateTiming()
{ . . -
- //if we currently are displaying text,

//inclrease viewing taime by 20%

// (whehtexr it helps or not)

if{curltem.page.mmeType = “"texc®)

( = Ty -
increaseViewTime (curltem, percentincreaseforText);
caleCurTiming(); -

.if (curSequenceltem.timingOK)
‘ .

return Success;
¥ : :

//can we replay any compénents already loaded?
.af( curltem.replayCompVec = NULL)
{
//rule: 1t comp i is replayed,
//then ieli ie2; ... must be replayed
- comp = curltem.replayCompVec.lasctElementc() ;-

-32-

SUBSTITUTE SHEET (RULE 26)

Petitioners' Exhibit 1011, Page 295



WO 98/20434 - ) © PCT/US97/19719

wnile -comp !=" NULL)

] rircualAddCompt comp) ;
. calcCurTiming(};
. 5 1£ {curSequenceltem. amingOK)
surltem.secReplay tcomp)
return Success;

t else . B L.
10 //try one more repliay-components
cemp = comp.PreviousElement ()
)
} .
!/are we preloading two pages ahead?
15 //see if stopping that will help .
//if it does not help, do NOT s:up preloadan 1t yc:'
while(l)

{ B .
) o R seqltem -3ge:La:estItemPorﬂhtchCompBeingpreloaded():
20 - if{ seqltem !'= curltem
&4 seqltem !s curltem.nextElemesnt)
{

virtualStopDownload(seqItem. downloadingComponents) ;
caleCurTiming () ;
25 if (cursequenceltem. c:mingOK)
i .
//we will be OK for this and next page
scopDownload(squ:em downloadingComponents) :
recurn Success;

30 - ' o )
} else
break;
) //whtle'
35 . . //can we akip next page {(or touple)?

vhile{ curltem. nex:zlement skipAllowedl
{ E
curitem.nextElemenc.setSkip () ;
caleCurTiming () ;
40 if {curSequenceltem, timingOK)

//we will be OK for this and next page
. recurn Success:
- } :
45 ).
//try FXs available
if { curltem.FxVec t= NULL),

{ .
] fx = curltem.FxVec.firsctElement ():
50 while( £x !« NULL)
{

vx:tualApplny( £x) :
calcCurTiming(); -

55 1£(cux8equenceltem.cimingoK)
- 1 Iwe wtll be OK Eor this and next page
return Success:
}
60 )
e _ return Fail; .
T } //handleLaceTiming ()
' ' - [N | //lclass.

-33~
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CLAIMS
What is claimed is:

1. A éomputer based method for generating a web site having a plurality of web
pages. the computervhaving a storage module and having a wide area network intertace. the
method comprising the éteps of: ‘

designing a menu web page having one or more rﬁcnu items:

designing a sequence of web pages. including a first and second web page. for each of
said menu items. said first web page only capable of accessing one of said second web page and
said menu web page. said second web page only capable of accessing the immediately
subsequent web page in said sequerice of web pages and said menu web page, said sequence of
web pages: . - )

identifying each menu item with one of said sequence of web pages: and

storing-said menu web page and ch. page sequence information in the ;mmge module.

2. The method of claim 1, wherein said sequence of web pages is designed by a

webmaster, said sequence of web pages enables the webmaster to control the content and

" sequence of information displayed to the client.

-~

3. The method of claim 2. further comprising the step of:

recci,ving- a request signal from a destination computer via the wide area ncnvork
interface. for requesting access to the web site:

transmitting said menu web page and said web page sequence information to said
dustmauon computer via the wide area network: )

displaying said menu web page 10 a clientona dxsplnv dcvncc coupled to said destination
computer: _

preloading additional web pages before said client selects a menu item:

rcccivihg, a menu item selection from a client:

preloading said sequence of web pages associated with said sclected menu item. dsi(ng a
Jdynamic preload alporithm: and

displaying said sequence of web pages to the client without permitting the client to alter
said sequence. S
3
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4. The method of claim 3. wherein said step of preloading said sequence of web

pages includes the steps of:

determining a data receiving rate of the destination computer:
- determining the size of two or more web pages in said sequence of web pages:

setting a priority value for each of said two or more web pages in said sequence of web.
pages based upon said data receiving rate. said size of said web page. and the position in said
sequence of said web page: i -

: preloading one of said two or more web pages into said destination computer storage
module. based upon said priority value; and
" dynamically modifying said priority value of one or more web pages to reduce any delay

in displaying one of said web pages 0 the client.

3G
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