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(11) EP 0 779 759 A3 

(12) EUROPEAN PATENT APPLICATION 

(88) Date of publication A3: 
17.11.1999 Bulletin 1999/46 

(43) Date of publication A2: 
18.06.1997 Bulletin 1997125 

(21) Application number: 96309006.3 

(22) Date of filing: 11.12.1996 

(84) Designated Contracting States: 
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NLPTSE . 

(30) Priority: 11.12.1995US570210 
11.12.1995 us 570384 

(71) Applicant Unwired PJariet, Inc. 
Redwood City, CA 94065 (US) 

(51) .lnt CL6 : H04Q 7/24, H04L 12128 

(72) .tnveritor: Rossmann, Alain 
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(74) Representative: 
· Freeman, Jai:Quellne Carol 
W.RTHOMPSON &c6. 
Celcon House 
289-293 High HO.Ibom . 
London WC1 V 7HU (GB} 

(54) A method and archHecture for an interactive two-way .data communication network 

(57) A two-~y data communication device such as 
a data ready cellular telephofle, a two-way pager, or a 
telephone communicates vi8. a two-way data communj.: 
calion network with a -server computer on a computer 
network that has an interface .to the two-way data com
munication network, i.e, is couploo to the two-way data 
communication network. For exartl)le, 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 utitizes a client module to transmit message 
inciLXling a resource selector chosen by the user to a 
server on a server COJll)uter on the computer network. 
The server processes the message and transmits a 
response over the two-way data communication net· 
work to the client module. The dient module interprets 
the response and presents the response to the user via 
a structured user interface. Alternatively, the user trans-

. mils a request that directs the server to transmit the 
response to the request to another location or to 
another user. 
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WlC pattiag Compact HTML. HDML to tut for Net access -
-=-~:-:--=--- Mobile markup laa&uagu face off · 
_ Te=ct.;.;.W=da:;.SI=bl:l=--- Yoohiro Haf3 

I' •' o • •f 

~Ji) 1eJ~Il"f'S 

...,.n...., swa 
f* Pempter Uw!. 
. f**,.,.., ld!ll tlgMI 
r-
·Sm+WoM <; ..... 
·&ullalooll. ............. 

-E.-

Tokyo. A ·comJ>il!'i •·ersi~ of !be Hypcrtexl Markup Laoj,'UOI&~ th:lt lotgets 
pcniable ln1emet ~is wiiHace ofT apiOst' lbe Hanclbcld O,vice .MDrl:up' 
Laoguajie bere tb;s week a1 a mobilc~us worbbOp basted by lb~ World 

. Wide WeM:Q;,sonium (WlC) · ' ·_' · . 
. ·. ' . . . . .. ·. ~-

Compac~ HTML was &\·eloPed by Acc:cs.s Co. Lid. (Tokyo), which l:\$1 
roolllb submin~ 1be language IDW)C., a~ Aaod:ud . fuji tSIJ Lid., 
Mauusbi1a Electric lndUSirial Cc. Lid.. Milsubisbi Elecoic Corp.. N EC Corp. 
and Sooy Corp. joined Access:_ia ·.Dwai't~ j.~.' Tbe HTM L subset 
would provide 3 compac1 browser10 suich pooUble sur as eellubr phones, 
persooal digital assistaoiS aad pe:rsooal cotDIIIUIIicalors. 

. . ::: ' 

-~-ri~al HDML ;._.u im•poscid ui Wk laday by ·Unwired Planet, Ab1el- . 
Aiscbom ~ec~be, A~&T, Gemplus. Mitnbislii E;ltdric. Sun'Microsystems . 
and Tandem Compu1Us. · · · · 

W3C bas posled lhe Compx1 HTML f'I'OPOAII OD i1.s botne p.3gr. • ·htrc a 
"SiafT COIDIIKDI" sussests lhe coosorliwll't prcfaeoce for lhe HTML subset 
over HOML. Tbe commm1 cius "aaolber Rlbmiaiocl mlldc (l;ul yur) 10 
address simil:r (mobile xcess) requft:mcus: tile HDML Submissioo" and 
S1ates 1bal wbilt HOML's bxtcn "proposed a ((Jf1l)lll similar 1<> ••• HT'Ml • 
lhe C<lCilp3C'1 HTM.L submiss;oo is closer 10 ..ust\Qa ~3C r ..:ommeodotions . • 

ComJ"'d HTML is desigJ><d.so 1bot allrowur bM«< oa d>e bngu;>ge can be 
impleiDCilted in produo:u wilb steep Mnlwlre rcarictioos. The browser wuld 
rua oa a syst- with I 50 1<>- 00 kbytes ofltAM aDel l SO to 200 Mb)1e& of 
ROM. A proceSSCI' with a relalivdy low 1 10 I O.Mips of performanc• . simiw 
to those eommoaly used for embedclod applicatiolls, eoukl con1rol 1he ln1cmc:1 
liC!CU$. Tbe syslem's display is also IISSIIllled 10 be 11111111, ftiNring $ ()-X 
30-dol resolution, 100- x 72-dot resolulioa, or l $0.11 100-doc resalu1io.m wi>h • 
mooochrome color lind a siogle foot. Four ~-for forward cursor, 
backward cunor, selec1 aad caucel- ...,0 boodle all buic operations. 

Compact HTML is a subset orHTML 2.0, HTML 3.2 aDd HTML 4.0. To 
s&lisfy portable bard ware reslriclioos, it ...,D rupport Glf images bu1 001 suc.b 
capabilities as JPEG images or tables, bee~ e<>lor, or multiple eharacter 
fooll aDd s1yles. 

Olfoc:ials bxk.ing 1be respccliYC proposals 1ft k.eealy aware of lhcir 
c:ompetitioo. 

"By cooll'ast )to Compact HTMLJ, HOML bas 110 cocopa1ibilil)l wi1h HTML," 
said T omibisa Karnada., exec111ive vice presiclcot of ACICCSS and the tci.dcr of 
the ~··• developmeDI. "Compact HTML cu use HThll iofiasll'IICiure 
a£ it is. Simple pages c:ao be viewed directly 6om portables bas<.s oo Compact 
HTML; aDd bome·page acaiOn c:ao write~ .-ces for mobile access 
e asily as a pan ofHTML bomepaFS-" 

Once WlC selects a staDdanl, c:ootal JIIO"'iccen will be able to prep:sre p3gcs 
l inked IOCODvmtiooal HTMl bom8 .-&CS bul--l>lc 1D mobik gear. "We 

"----~---_} 

iJ9/1999 14:57 . 
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pro posed the bnguage to expand I he marlcel," said Kamada. 1\cc~ss h.~s 
already fk,·cloped a brow~r. ca.lled Compact Nc!Front, bast:.! <>11 Compact 
IITML. 

!Y!itsubishi _suppons both liD MI.. and Compact IITML. Th.: c•1fllpa11y ~ .a 
shar~hold~r of Unwired Planet and m:mul'aciUres t<nni11al$ h3~J <>11 IIDML· 
r,,r AT&T.·"I:ilcli fc>miaJ haS different advantages;.they cari a>eJtisi in'lhe 

· marlo;et in d ifferent forin of services," a M iiSUbish i SJX>kcsm.,n s., kl. 

1\n engint.•w for~ oft~ proponents ofCompac:tllr'Ml.. s.,i.J the 'L1n[l:iogc is 
tb~ t;ener of the a.nnmnc:ed ahernat ives. 

NTT Mobile CommunicatK>ns Networtc lnc.,thc largest ccllul:~~ C3f!i~-r in 
Japan. C<lnlribut¢<1 its cel1-pbo~ lcc:bnology to Compl!CI HTML: 'J1lc. · · . 
company is considering a service based oo tbe language. SUch a rniwe oouid 
provide v~'Odc>rs with :10 in~ntive to suppon it. 

Coj,yrigin (c) 1998 CMP Media Inc . .. 
Spons ored Supplement$ From CMPnet 

Plug your laptop into , ; ; i~. 
usa Wll it save .. ::! j: 
headaches or create ::;i ;;:· : 
new ones? . . . •·. ·j···· 

Find out how .amliatt. 
prognima can make · 
your Web site money. 

• F'~ ou1 ¥oflal ~ - ,.....ii· ~-~ i;..'yc;;,.· . 
• Djd!o mj!Rj is·one prafdable use lor atiiiQI • you llo<e .. · .. 
• PlaMI ITs neWeslted> -is abed .v..nc..t P wyiott - and ira hoi! 
• We lake an 'ii>-GeJllll 1001111 caldera's ~: '"" ..... 2 z . 
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Entertainment Industry.Lead.er Rich Frank Takes·Helm at 
Cybermeals, World's Largest Online Meal Ordering System 

San Francisco, CA (September 15, 1998) - cybermeals 
(www.cybermeals.com), the world's largest online meal ordering 
system, today announced the appointment of Richard .. Frank as the 
new chairman, president and CEO of the two-year-old Internet 
start-up. Frank succeeds interim CEO Bill Jesse, who will remain as. Jl2J!Ul!m!mt;un~~ 
a member of the Board of Directors.. · 

Frank has driven a wide range of initiatives in traditional and 
emerging sector-S of the entertainment world throughout :his career'. 
His move fro111 a.-foremost position in the enterta!nment _industry to 
one in the fast-paced Internet oommerC:~ and tpod .arena 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 ~s 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 unlimited 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 cpuldn'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. I am confident that we will rapidly 
bring the company into its next phase of development and realize 
its extraordinary potential. n 

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 

f. 
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president of The .walt' Disney studios (19S5 to 1994). From 1977 to 
19.85,. he served as. both viCe presi9ent and president of the 
Paramount Television'Grolip of. Paramount PictureS. 

. . . . ., . . . . . ,; .. ~ . 

-:'Rich Frank is a proven -leader with more "than 25 years of senior 
mao~gement exp,erie~ce at major consumer-oriented corporatior1s; 
We are ver'y ·excitetl.to have. hirri on· boarci:both as Chairman and as 
a major investor," ~aid Bill Jesse. "We immediately recognizE!~ . 
Rich's talent for enhancing and building strong brands and his 
unusual ability to ,foster environments that generate prqducts with 
enduring cons'umer· appeal.. His proven track record:as a stiong . 
operational manager and business builder makes him a valuable 
asset to cybermeals. '.' · 

"Rich F~nk is. an outstanding addition tci eyberrrleals," said Jim 
Breyer, cybermeals Board Member and Managing :Partner at Accel·. 
Partners. "Accei-Partners has made a significant iiwestment i~ the· 
company and we are confident that under Rich's leaden;hip, . 
cybermeals is well· positioned for success in this exciting market." 

Return to Press Release Ust · 

© 2000 Food.com 

. .. 
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700 IBM TcchnicaJ Disclosure BuUetio ' 
38(1995) September. No. 9. Armont. Nl'. usl 

Vol. 38 No. 09 September 1995 

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

IIJJJJIIUIIIIIII ~-for~[, 
A .method for. arranging an. ordered, hierarchical stru<:t~, ~ch as. a menu, using a common 
graphiCal interface is disclosed. The disclosed means for arrangU\g a hierarchical structure Uses a 
ttee-~cw con~. F. or the .part.icu.lar ease of a menu illuStrated below~ each node in the tree' 
would represent either a menu item or a sub menu. The JoDowing diagram (Menu X). illustrates 
the typical view pn:sented to the user. ·· 

MENU X 

+File 

- Edit 
I . . 
--- - Edit Submenu 

I -
Cut 

Copy 

-separator-

Clear 
- Search 
I 
--- + Search Submenu 
- Options. -
I 
·-- • Options_Submenu 

I 
Save options 

I 
--- - Preferences 

I 
--- - Preferences Submenu 

I -
Settings 

CUA Accelerators 

Ring enable.d 
••• etc • 

V~. 38 No. 09 september 1995. IBM Technical Disclosure Bulletin. 65 
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Pop-up menus on each 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 dial object. 

Manipulation of the nodes could be allowed through the popup-menus in order to provide 
keyboard support, however this system is intended primarily for use. ·"-ith a mo~, or ,some other 
pointing device. · 

The pointing device would be. used to. drag. and drop the different nodeS in order to ·rear~ 
range tb,cm. Different keyboard combinations applied during the. drag would indicate whether the 
intended action is a move or a ropy. When a node is. movCd; or copied, .all ofitS descendant'' 
nodeS would be moved or copkd 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 b~comes:as> 
I /-
--- - Edit Submenu 

I -
Cut 

Copy 

-separator-

- Edit 
I 
--- - Edit Submenu 

I -
Cut 

Copy 

-separator-

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 nodes . 

Copy Copy 

<-- dropping Paste her~ becomes: Paste 

-separator- -separator-

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

66 IBM Technical Disclosure Bulletin Vol. 38 No. 09 September 1995 
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(57} Abstract 

A system and method for creating, transmitting, 
and receiving web ·pages from a web server. The 
p~nt invention enables a user to create a new web 
site by either creating new web pages or extracting 
infonnalion from previously created· web page8. 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 pennits the web site 
master to prepare a preset sequence of web pages 
thjlt 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 
infonnation 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 
use the advertised product or service. .In contrast to 
conventional web sites, a user accessing a web site 
developed according to the pn;sent 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. 
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SYSTEM AND METHOD FORDISPLA YING INFORMATION 
AND MONITORING COMMUNICATIONS OVER THE INTERNET 

CROSS REFERENCE TO RELATED APPLICATION 

5 This application is a continuation-in-part of U.S. Patent Application No. 081745.899. 

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

· Information Over the Internet". Applicant's reference nlimber 2608, which is incorporated by . 

· ·· reference herein in its entirety. 

10 BACKGROUND OF THE fNVENTION 

I . Field of the Invention 

The present invention relates generally to the field oflntemet communication and more 

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

information. · 

15 · 2. Description of Background Art 

The volume of traffic on and the number of users using the Internet and the world wide· 

web (WW\V) have increased significantly since the early 19905 and such increases are expected . 

to continue. Previously, many users of the Internet and world wide web were technically 

sophisticated. Many, if not most, of the U:Sers in the future are expected to be technical novices. 

20 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 b_etween pages in a web site. For example. one 

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

text of a web page for one of inany hyperlinks that may be of interest to the user and then 

25 . selecting one hypenext 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. 

30 be doWnloaded by a user is increasing significantly. For example, it is not uncommon for a web 

site havirig complex images, e.g., color photographs, mo~ie clips, or satellite images, to exceed 

·several megabytes in size. A typical home user of a personal computer may have a ma"<imum · 

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

per second. ysmg 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 comptiter;and ·onlfifthe server ttiat is sending the 

data is transmitting the data at the maximum permitt~d rate. While th6.data is being 

downloaded. conventional web sites display partial information on ·the screen of the users 

display monitor . 

5 One growing use of the Internet <!lld WWW is the creation of web sites for advertising . 

Advertisers !lfe 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 

10 single web page. A significant number of users 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 

15 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 syste_m and method for operating a web site that: (I) 

decreases the complexity of current web sites to reduce the intimidation of Jess sophisticated · 

users ofthe web site; (2) decreases the waiting time between web page displays without 

20 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 . 

. , ' I SUMMARY OF THE INVENTION .,, 
· i The present invention is a.new model for creating, transmitting, and receiving web pages 

I 
·I 25 from a web server. The presentinvention enables a user to create a new web site by either 
I 

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

. I 
.. ! 

! 

:I 

'~i •j 
' • :·. ~. ! 

... _. 

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 . 

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

one menu item from a menu display and then can passiveJJ:r~ceive information in a logical. • 
... · 

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

dTectively pre_sent all information deemed helpful in attempting to convince the user to use the . 

~2-
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advertised product or service. In contnist 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.' 

5 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 ORA WINGS . 

10 Figure I is ari illustration cif a communication 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 invention. 

Figure 3 is a more detailed illustration of the server storage device of the preferred 

15 embodiment of the present invention. 

20 

Figure 4 is a tlow chart describing the method performed by the server module according 

to one embodiment of the present invention. 

Figure 5 is a flow chart describing the step 'of analyzing a web site according to one . 

embodiment of the present invention. 

Figure 6 is an illustration of a computer screen display showing information extracted . 

trom the web pages of the web site during the analyze web site 408 process according to one 

embodiment ofthe·present invention. 

Figure 7 is flow chart describing the step of configuring a modified web site according to . 

one embodiment of the present invention. 

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

configuration process according to one embodiment ofthe 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 · 

30· embodiment of the present invention. 

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

e~bodiment of the present invention . 

-3-
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Figure 12 is a flow chart describing the in.eihod performed by the Vayu Web client 

module according to one embodiment of the present invention. 

Figure 13 is a flow chart describing the method ~rformed by the web page preload 

module according to one embodiment of the present invention. 

5 Figure 14 is an illustration of a web page control panel.according to 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 1.6 is an illustration of a second web site menu page according to an alternate 

1 0 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 I 8 is an illustratiOI{ 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 

15 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 page property screen display according to an 

'·' ' ultemate embodiment of the present invention. 

20 Figure 21 is an illustration of a sequence optimizer screen display according to an 

25 

30 

::alternate embodiment of the present invention. 

Figure 22 i~.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 embodimen~ of the present invention is no:w qescribed with reference to the 

ligures where like reference numbers indicate identical or functionally 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 I is an illustration of a communication system in which the preferred 

embodiment of the present invention resides. The communication system includes· a web server 

I 02. a. wide area network 104. destination servers I 06A. I 06B; and ~ersonal computers:) 08A-C. 

The personal computers I 08A-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 indepenqent or part of a network, 

for example. The personal computers 108 can be connected directly to the WAN, using a 

modem, for example, or can be connected to. the WAN I 02 via a server I 06A that uses a leased· 

line, for example. The server I 06A can operate using a conventional operating system. for 

5 ~xaniple. UNIX or Windows NT. In order for a user of a computer, e.g., destination computer 

108A to access data representing world wide web'pages (web pages) from a web server 102. the 

user of the personal computer I 08A identifies a uniforin resource locator (URL) address to a 

web page in the web server 102 and transmits a request signal to the WAN 104. The WAN I 04 

is conventionaL e.g~, the Internet, and can use routers to route the request signal to the web 

10 

15 

server I 02. A conventionrii web server receives a request arid transmits the requested web page 

to the destination computer 1 08A. The destination computer 1 08A receives the web page data 

:md 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 I 02. The invention includes a server module and a client module. ·The server 

module is stored and implemented by the web server 102. The client module is stored·in the 

\veb serverl02 and is transmitted from the web server 102 to the destination computer I 08A 

atler the web server I 02 'receives a request from the destination computer I 08A. l11e client 

20 module is executed by the destination computer I 08A when displaying the web pages of the 

w'eb site. A more detailed discussion of the server module and the client module is set forth 

below. 

Figur~ 2 is a more detailed illustration of the web server I 02 of the preferred 

l!mbodiment of the present invention. As stated above, the web server is conventional and 

25 inCludes a conventional central processing unit 202, e.g., a Penti~m Pro processor that is 

commercially available from Intel Coi-poratiori, Santa Clara; California. a conventional 

input/output system 204, conventionai' rimdom ·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. 

30 Figure 3·is a more detailed illustration ofthe web server storage device 208 ofthe 
. . . 

. ·preferred embodiment of the present invention. The storage device 208 includes a seriler web 

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

information 3g6. a web site analyzer31 0. and a web site configuration module 312. The server 

-5-
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web site module 30~ includes web site data including MIME files. J\1IME 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 (CGI) data. The web site.project 

databases 30.4 includes.inenu information 308 and data from web pages 306 extracted from the 

web page by the web site analyzer 31 Q. A more detailed description of the web site prqject 

database is ~~ 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 I 02· 

according to one embodiment of the. present invention. If 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. 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 

.:J 12 the web site. A more detailed description 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. 

20 invention. 

As stated above, the web server i 02 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 

d~fined, the new site project. includes or references allofthe information about a web site. The 

information stored about each web site includes general information about the web site and a list 

25 of the-web pages in the web site. The general information includes information such as: (a) the 

company's nan1e 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: (c) the webmaster electronic-mail (e-mail) address. The list of web 

pages includes information abouteach web page, such.as:(l)the URL of the web page: {:!)a list 

30 of Jinks 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.!h 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 technique~. In one embodiment. the size · 

-6-
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of the web page is the sum of the number ofbytes in the page's'HTML; the size of all image 

<IMG>, sound <BGSOUND>, object <OBJECT>, applet <APPLET>. and script <SCRIPT>· 

tag files. Tile information stored about e~ch web page is determined 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 the 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 to be · 

analyzed. The web site analyzer 310 selects a web page by selecting one of the hyper links of a . 

previously analyzed web pag~. The web page analyzer 31 0 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 20& containing the information previoi.tsly extracted during the 

web page analysis. 

The web page analyzer 310 extracts 504 the title of t11e web page. In one embodiment. 

. the tide 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 3]0 then extracts 506 tlie hyperlin.l'\s of the web page. In one embodiment. the 

hypertext links are extracted by identifying the anchor tags (<A>), the frame tags (<FRAME>); 

20 · and map tags (<MAP>) in the web page. The web page analyzer 310 extracts 510 image file 

names by, for example, identifying the file associated with the image tag (<IMG>). and the web· · 

· ~age analyzer 310 determines thesize'ofthe image file by (a) reading the HTTP size header or 

(b) downloading the file. In one embodiment, the HTTP size header is read since it is typically 

faster than downloading the file. The web page analyzer 310 also extracts 512 embedded tilt! 

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

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

r:eading the HTTP size header or (b) doWnloading the file. The web page analyzer 31 0 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 tile 

30 by (a) reading the HlTP 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 

• .:ach sound til~ by (a) reading the HTfP size header; or (b) downloading the file. The ,,·eb page 
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analyzer 310 extracts 5 L4 class file names by, for example. identi(ving the file names associated 

with a class tile name iag. 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! inks out of the web page by downloading and scanning the contents of each. 

5 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 

V BScripts, associated with a .script tag (<SCRIPT>), downloads the scripts and scans the scripts 

lor 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 bytes in (I) 

10 the HTML of the web page, and (2) all of the imagelembe9fclasslbgsound/object/script tag files. 

Steps 504-518 are repeated for-each we.b page, 

Figure 6 is an illustration of a 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 . 

15 Figure 6 displays web page information including the web site name 602 

"http://McJavalsampletree/morelink.htm", and the status ofthe analysis 612, a current page 

identifier 614. the total number of pages 616, the total number oflinks found in all of the 

analyzed pages 618. In addition, the display includes inforn1ation concerning the parsed pages 

620 and parsing details 622. The parsed pages 620 shows the list of web pages as they are being 

20 parsed. 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 pa:rsed. TI1e site name 602 is theURL 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. 

25 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 differe~t 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. 

30 After the web site analyzer 3 1 0 analyzes 408 the web site, the web site configuration 

.. · .•• .. ·. · module 312 configures the web site. Although the web site· analyzer 31 0 has searched and 
,. 
·.·; , ... analyzed each web page in the web. site. the web.site analyzer 310does not modify the original 

web site. Th~ web site configuratio~ module 312 enables the web site developer. e.g .. a 
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webmaster. to construct.a menu. In one·embodiment of the present inycntion this menu is 

typically approximately 8-10 items. although it is envisioned that any number of items C'an be 

part of the menu. Each item will consist of a sequence of web page's that are displayed in a 

fixed order. In one embodiment of the present invention the web pages themselves are not 
.. J 5 modified except for the web page having the menu. In other embodiments 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 

.10 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 status portion 814, and various control buttons 

that can be selected by the webma5ter using a conventional mouse .or other pointing device. for 

15 I!Xample. The control buttons in one embodiment include a menu shuffle up button 806. a menii 

shuffle down button 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 webmaster selects a menu. and 

20 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: (a) 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 configuration 

25 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 portion 802 alsci 

includes information about the web pages that the webmaster has associated with the menu . For 
. •' '~ .. 

t:xample, 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 

30 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 disjllayed menu configuration I 

.. I -9-I 

I 
I 

·I 
I 
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ponion 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 web master can then move. add, delete. or copy web pages in order to 

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

5 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 

1 0 master then after 1 0 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, for.example. 

As noted above, conventional web sites are.created such that a client who accesses the 

15 web site can Yiew the various pages in the web site in almost any sequence. One potentially 

significant use of the Internet and the WWW is in advenising. In one embodiment, the preserit 

invention can be utilized to create a web site having advenisement as a significant purpose of· 

the web site. For example, an automobile company, e.g., General Motors. can develop a web 

site that advenises its currently available cars and trucks. One important aspect of advenising is 

20 the process of creating a n~ed that can be satisfied by the advertiser. In order to efficiently and 

successfully 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 

25 benefits of one or more car models were first shown io 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 

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 

30 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 -coritrol 

of the web sit~ presentation to the we_b·site owner instead of the client. 
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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 

transition 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 

5 transition for any particular web page, e.g., the "Leasing Information" web page as displayed in 

the menu item display area 904. The available types of transitions are displayed in the available 

transition portion 906 ofthe display, The webmaster selects one of the available transition types 

and activates the Add button 912, and the selection is.dispiayed in. the current transition portion 

908 of the display. If the webmaster selects the timer option, the webmaster can set the delay 

10 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 aisohas the opportunity.to provide 708 additional information 

concerning the web site and the individual web pages. For example, some of the information 

15 stored in the new site proje~t data structure is defined by the webmaster, e.g., information 

concerning the company 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. 

20 Figure I 0 is an illustration of a configuration image menu dialog box display I 002 

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 I 006 for the selected menu. In Figure 10, the active r~gion for Menu_ 4 

("New for '97") is defined in the active region definition dialog box I 008. In some embodiments 

25 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 sequence of the 

remaining web pages of the web site are displayed to the client in the predefined sequence. 

30 

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. gathered by the server tool to the client. The files include a stub Java Applet 

that is inserte~ into the home page of the site. One example of such a file is set forth in Table I. 
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<APPLET CODE="browser .. class"- WIDTH="10". ·HE:IGHT="10'i ;·· 

<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=199,129,2'29,39 IMG=menu.gif]ii> 

<PA.RAIIJ NAME="menu 2 1" VALUE="[LINK URL=I::lt;tp:// 
wwW.xyzmotors.com-/L1_N1.HTM SIZE=12117 
TRANSIT=MENU] 11 > 

<PARAM NAME="menu 2 1 1" VALUE="[LINK OBJECT 
URL=http:// wwW.xYzmotors.com /Images\! 1 i.GIF 
SIZE=1257 CONTENT=image/gif)"> --

<PARAM NAME="menu 2 2" VALUE=" [LINK FILE NAME= 
xyzmotors _menu_:2-:-brw)"> -

<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 Nl.HTM SIZE=12117 TRANSIT=TIMER 
DELAY=10] "> -

<PARAM NAME="menu 3 1 1" VALUE="[LINK OBJECT 
URL=http:// w-Ww.xYimotors.com /Images\I_l_l.GIF 
SIZE=1257 CONTENT=image/gif]"> 

<PARAM NAME="menu 3 2" VALUE=" [LINK FILE NAME= 
xyzmotors. _menu_3-:-brw)"> -

<PARAM'NAME="menu 4" VALUE="[MENu-ITEM NAME='Family Fare' 
RECT=195,224,232,40 IMG=menu.gif]ii> 

<PARAM NAME="menu 4 1" VALUE=" [LINK URL=htt:r/ // 
www.xyzmotors.com-/L1_N1.HTM_SIZE=12117 TRANSIT=TIMER 
DELAY=10)"> . 

<PARAM NAME="menu 4 1 1" VALUE=" [LINK OBJECT 
URL=http:// www.xyzmotors.com /Images\! 1 l.GIF 
SIZE=1257 CONTENT=image/gif] "> --

<PARAM NAME="menu 4 2" VALUE="[LINK FILE NAME= 
:xyzmotors _menu_4-:-bn) "> -
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. . . . .. . . 

<PARAM NAME="menu 5" VALUE="[MENp_ITEM NAME='New For 
'97'~"·> 

<PARAM NAME="menu·5 l"'VALUE="[LINK URL=http:// 
.www.xyzmotors.com-/Ll_Nl.HTM SIZE=12117 TRANSIT=TIMER 
DELAY~lO) ,; > 

d:>ARAM NAME= "menu 5 1 1" VALUE=" [LINK OBJECT 
URL=http:// www.xyzmotors.com /Images\I 1 l.GIF 

. SIZE=1257 CONTENT=image/gif) "> - -

<PARAM NAME="menu 5 2" VALUE=" [LINK FILE NAME=. 
xyzmotors _menu_ 5 -:-brw J "> ·-

Table 1 

These parameters in Table I contain specific information about each link on the menu . · 

illustra.ted in the display portion 1006 of Figure 10, and the contents ofthe pages linked thereto. 

The menu items are passed as parameters. In the ex'ariiple set forth in Table I. a naming· 

~onvention..is used to determine the order and structure of the menu. The data is structured with· 

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

25 and > ). The first parameter (P ARAM) is for the first item in the menu, named menu _1. Its type 

is MENU _ITEM, and the item's name is Sport Utility. The next PARAM is a page assigned to 

the menu"_]. and its name is menu_]_]; The type is LINK, its URLis 

http://McJavaidealers/dealers.html, the TRANSIT is TIMER, and the DELl r is I 0 seconds. The 

third PARAJ.f is also assigned to the menu _I item, but it points to a file that contains the rest of 

30 ·the links for menu_!. The file name is McJava~menu _2:br'w. There are one of these files tor 

each menu item that has more than one link assigned to it. These files are used to limit the 

amount ofinformation that is transm-itted 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 efficientto send down a portion of menu 

35, 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 

\·ersion.ofthe 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. 

, 40 As described above, a client utilizes a computer, e.g., a destination computer I 08A. to 

access the de tined web site stored on the server I 02. The personal computer used by the client · 
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can be a conventional ~rsonal computer. e.g., an IBM personal computer that is commercially 

available from IBM Corporation, Armorik. NY. The destination computer 108A includes a 

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

·the server I 02 described above. Figure II is an illustration of a client computer storage device 

I I 00 according to one embodiment of the present invention. The storage device I I 00 includes 

a conventional Internet browser II 02, a Vayu Web client module 1104, a web page preload 

module 1106. menu files 1108, and a TCP/IP Internet connection protocol module Ill 0. The 

conventional Internet browser provides an Internet gateway to the destination computer I 08A. 

The client uses the Internet browser 1102 to request access to the web site stored in the server 

. 10 storage module 208. The menu files 1108 include the files received from the server I 02 in 

response to the access request. In addition, the personal computer storage module II 00 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 ingreater detail below. 

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

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

mriety of client machines currently in use across the Internet, e.g., IBM PC, Apple Macintosh. 

Sun Microsystems Sparcstation, and across the wide variety of WWW Browsers currently in 

. . . I use, e,g., Netscape versions 2.n and 3.n; and Microsoft Internet Explorer versions 2.n and 3.n. 

! The three techniques are: ( 1) as a Java Applet; (2) as a Javascript script where Javascript is a 

. :I 

:·j 
. I 
I 
', 

20 Internet language developed by Netscape Corporation; (3) as a Client-Pull mechanism using a · 

25 

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

·timed basis. The ~ONTENT argument contains the time in secondsoThe URL contains the 

target URL. The <MET A> tag can be: 

<MET A HITP-EQUIV=REFRESH CONTENT="] URL=target..:. uri"> 

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 well site server 102 and the destination computer 1 08A 

downloads 1202 web site server information. The web site server information initiillly 

downloaded includes the Vayu Web client module II 04, the web page preload module II 06. 

30 •md 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 lO web 

pages in the web site but does not include all ~f the web page data. The destination computer 

I 08A implements 1204 a web page preload routine that is executed concurrently with the 
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remaining functions performed by the Vayu Web client module. as described below. Figure 13 

is a flow chan describing the method performed by the web page preload module II 06 

according to one embodiment of the present invention. The web page preload module I I 06 

gathers local environmental information concerning the client personal computer. This 

5 information includes the speed of the modem, the time of day, Internet service provider service 

level, browser type.and version, and operating system t)rpe and version. This information is used 

hy 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 preload module 

10 

I I 06 preloads 1304 the first web page from each of the menus. 

While the web page preload module II 06 is preloading the first web page associated 

\Vith each of the menus, the Vayu Web client module II 04 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 II 04 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 

15 menu item. the web page preload module I I 06 preloads the first web page associated with each 

menu item. as stated above, and then determines the web page loading sequence for subsequent 

\\·eb pages based upon a determination of the most likely menu item selection. The web page 

preload module II 06 determines the most likely meim item selection based upon the selec.tions 

of previous clients or, if no clients have previously accessed the web page. the webmaster may 

20 indicate which menu iterri 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 wilh the most likely menu item selection by implementing the rule based 

l!xpert system of the present invention, described .below. 

After the client selects a menu item, the Vayu Web client module II 04 and the web page 

25 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 II 06 determines a priority for each web_page in the 

30 \\'eb page sequence based upon the environmental parameters of the destination computer I 08A. 

clescribed 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 

nbjects in the web page. for example. In addition. the web page pre.load module .is keeping tmck 
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ufhow long it actually.t*es to load each page. Froin 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. 

mlue, 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. 

Jescribed ab.ove. 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 
END IF 

STRATEGY 7· 

; Set preload strategy based upon throughput 
IF 

system.throughput < 2kpbs 
THEN 

mime.image = NOLOAD 
END IF 

; Set priority based upon size of an embedded object 
IF 

objectl.size > 250000 
THEN 

objectl~preload priority 
ENDIF -

; Set priority based upon size of an embedded object 
IF 

objectl.~ize > 500000 
THEN 

objectl.preload_priority 7. 
END IF 

; Set priority bas.ed upon size of an .embedded object. 
IF 

objectl.size > 1000000 
THEN 

objectl.preload_priority 10 
END IF 

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

page1.objects > 5 
THEN 

pagel.preload_priority 3 
ENDIF . 

; Set priority based upon the number of embedded 
; objects in a page 
'l:F 
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THEN 
pagel.preload_priority 8 

END IF 

Pcr/US97/f9719 

; Set preload order based upon browser type and time 
of 
; day 
; MSIE 3x is Microsoft's Internet Explorer Version 3.x 
IF -

; night time hours . 
browser. type MSIE 3x AND (emv. timeofday > 20:00 

AND env.timeofday < 08:00) 
THEN 

preload.order = SEQUENTIAL 
END IF 

; Set preload order based upon browser type and time 
of 
; day 
; ·STRATEGY 7 ·is load page 1, then 2, then· largest to 
; smallest-IF . . 

; business hours 
browser. type = MSIE 3x liND (env. timeofday > 

08:00 AND env.timeofday < 20:00) 
THEN 

preload:brder 
END IF 

STRATEGY 7 

Table 2 

After detennining the preloading priority for each web page, the \vebpage preload 

module 1106 preloads l308·the web pages having the highest prioiity. The web page preload 

35 module 11 06 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 II 06 permits the 

preload function to be dynamic in that if a problem occurs 13 i 2 in the web page loading 

process. the web page preload module 1106 sorts and reorganizes 1314 the data. Examples of 
' 

problems include:· (a) whe~ a page is needed to be display~d and has riot yet been pre loaded or 
. . . ' 

40 (b)when the preloading is sufficiently ahead of the display so that the local PC web page cache 

45 

is full, and pages inust be discarded (and reloaded). When a problem occurs the expert system is 

re-initialized with the current data (including the throughput ~~d modified menu files without 

the web pages thai have already been displayed). A modified preload strategy is then detennined 

1306. 

·The client continues navigating 1210 through web pages while· the destination computer 

I 08A 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 
·11· 
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.:mbodiments, the user has the option of selecting a next page button. Within each web page .the 

dient 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 select!ng 

~.:ontrol panel button I 402, proceeding to the end of the web page (for example. a video clip 

embedded in the web page may be skipped) by selecting control panel button 1404. continuing 

or beginning the execution of the web page 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 Figures 15-22. This alternate embodiment includes a standard structure and 

navigation tbr the menus (pages containing buttons) and menu items (buttons), allowing the user 

u set of options at each web 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 control over what 

is displayed to the user . 

Figure 15 is an illustration of a first J?enu 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 tht;:. 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 

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

30 

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

pages may automatically be presented 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 
. . I 

disabled. The control functions include pause. fast forward, reverse, and exit. In alternate 

embodiments these. control functions are enabled during the presentation of dynamic sequences. 

While a dynamic sequence. is playing the user typically watches the display until the next menu 

page is reached. 

-18-
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Figure 16 is aq illustration of a second web site menu page according to an altemate 

embodiment of the present invention. At the next web site menu page 1600. the user. has three 

options. (I) 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 following each 

5 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 I and I 0. The web site 9esigner can add their own graphics t~ .the items or to 

the page background. 

10 Cenain web pages can be stat~c, 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 

C!nabled. In this case~ the page may include a description of a product and/or ordering . 

information. for example. A maximum viewing 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 

15 permit the user to continue to the next web page by selecting a next page control button. 

In this alternate !!mbodimenl 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 cenain screens when. for 

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

tool bar I 504 can also include statuS indicators 1606 to show the remaining time left to view 

20 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 ~ermits optimization of each web site for 

different internet throughputrates. For example, the throughput range for different types of 

Internet access devices commonly used today varies from 14.4 kbps (modem) to 56 kbps · 

25 (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 

' t:xceeding I 0 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 

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

envirpnments. The d~,tt~base can include information about the various page and sequence 

versions. The artificial intelligence module ofthe present inyention that was described above 

with respect to the expen system and is described in greater detail below. can automatically 
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select the appropriate P.age version depending on the throughput environment it has determined 

tor 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 

..:reating 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 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 

<!Xpecting users with differentthroughput environments to access the web site, it may be 

10 advantageous to create versions ·of certain web pages that. contain videos. sound. etc .. so users·. 

with faster connections can view webpages 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 invention permits different versions of web pages and web sites by 

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

15 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:ges 

to 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 

20 longer to view, for example if they contain detailed textual infonnation that takes longer to read. 

This longer \'iewing 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 user's waiting time but also to improve the quality of the pages 

that can be viewed with slower connections. 

25 Another factor to consider is that the actual throughput rate during an Internet 

connection session can vary greatly.· For example. with a nominal connection speed of28.8 

kbps, the actual transfer rate can easily vary between 10 kbps and 28.8 kbps. ·Therefore. the 

artificial intelligence (AI) module of the present invention makes real-time adjustments during a 

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

30 ,,f the techniques implemented by the AI module is to leave out certain pages that the designer 

has identified as being large but with low impact or infonnation content. Another technique is 

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

-20-
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Jown,.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 4 I 0 for one embodiment of the present inven.tion 

5 as described above. Figures 17-22 are illustrations of screen displays displayed to the web site 

designer during th(! analyze web site process 408 and the configure web site process 4 I 0 

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 

~equences from pre-existing and newly created web pages; (2) optimize the presentation 

10 sequences for different throughput. environments and specify alternatives to be used by the · 

artificial intelligence module 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 illi.lstrated in Figure 17. The site repository 

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

15 information and web page sequences. For example; the site repository ii:uormation 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 web site 

designer to modif'y and maintain the web site~ 

Figure 18 is an illustration of a screen display of the web site presentation properties of 

20 mrious 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 Tiline. The second web site 1804 is defined to 

be access by clients having a low data transmission connection, e.g., a client having a 14.4 or a 
.··j 
· i. 18.8 kbps modem connection. 
I I 25 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 

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

Figure20 is an illustration ofaweb page property screen display according to an. 

l!mbodiment of the present invention. The web page property screen display 2000 includes 

information a_bout 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 defined above. and defines 

various timing features 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 _propeny 

enables the user to select various options including the display of control bunons. e.g .. the · 

forward and pause bunon. 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 

10 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 

graphical interface that displays the ideal and estimated viewing times for each page. The 

sequence optimizer is part of the web site configumtion module 312 illustrated in Figure 3. The 

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

15 of the web site configuration module312 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. 

20 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 

25 lor each page and see this credit/debit value change for each page. The pammeters that can be 

sc;:t for each page include: the ideal view time, which is the amount of time the designer wants 

page to display, and the optional view flag, which indicates 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 

30 I!Stimated 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 desi~er has set tor this seq1,1ence, 
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. . 
The site layout-studio unit is par( of tlie 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 srudio unit displays a site menu page display and a me~u item that displays the name 

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

5 . · 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 embodinient 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 

10 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 changin~ the menu style. by selecting the menu 

15 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 

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

module of the Virrual Design Studio creates an encoding of the database contents into a format 

that can be easily read by the client-side software ori 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 web ser\ler 

25 computer. These generated files contain the HTML code which the client-side processor and AI 

processing module uses to perform. 

The web page preload module IIQ6 is described above with reference to Figures I 1-13. 

In an alternate embodiment the web page preload module includes an artificial intelligence (AI) 

module that performs the functions described below. The artificial intelligence module supports 

30 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 

dient computer; 
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After a user connects to the server having the web site, the AI 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 AI 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 AI 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 waiti!lg ti.me for the user. The AI module periodically assesses the state of 

1 0 the session, and makes decisions ar;:cordingly. The functions performed by the AI module 

includes: (I) prel()ading pages; (2) capceling the preloading process; (3) modifying the rate of 

play of the current sequence; (4) inserting an additional page, e.g., a message, into the sequence: 

(5) skipping 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 

15 throughput ~equirement. A more detailed description· of the AI module operation is described 

below. 

20 

In the alternate embodiment the AI module is downloaded to the client computer. 

Specifically, when the user contacts the web site, a client module is downloaded on the tirst 

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

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

the AI module, and contains the complete description of the web site in terms of the menus. 

menu hems. sequences, and pages found in each sequence. The client module performs three 

major functiqns: (I) probing the client machine to deterrni11e the client environment and the 

throughput rate. and uploading the HTML code; (2) displaying menus and pages; and (3) 

25 processing user toolbar input. 

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

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

user selects an option. the sequence ofwebpages associated with that option is displayed in 

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

30 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 tool bar. For example. some pages 

with a great deal·oftext may requir~ that the user indicate when the user has finishea reading the 
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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 frustrated if the view time is too long since the view time would need to be long 

..:no ugh to accommodate slower readers. 

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

5 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 ari uninterrupted or nearly i.minteiruptedpresentation to the user, the AI 

10 · 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 AI 

module accounts for processes happening both on the server and on the client computer. The.AI 

module synchronizes these processes while giithering information and while making decisions.· 

TheAl module constantly performs "what-if' scenarios, exrimining.different options tbr 

15 preventing interruptions to the pages appearing on the· user's display screen. 

The AI module relies on the sequences being constructed in an optimal manner for 

nominal throughput.for a particular environment. For example, if the nominal throughput tbr 

the sequence is 20 kbps. the. AI module presumes .that the sequence was constructed to tlow 

smoothly as Ion~ as the connection uniformly maintains this throughput. However. the present· 

20 invention is designed to work under· various network conditions, under different server 

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

computers with ba:sic web browsers or high-end workstations supporting more powerful web · 

-browsers. 

As described above, at the beginning of the client session, the AI module determines the· 

25· client's environment and the current state ofthe'Internet connection. Some of the parameters 

which will affect the decisions of the AI module are: (I) the processing and Input/Output (1/0) 

'speed ofthe server machine; (2) the throughput capabilities ofthe 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 ofClieritPull 

30 technology: (7) the types of video and audio formats that can be played by the browser or pi ug~ 

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: ( l 0) the 
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number of users ~urrently commun"icating with the Web Server: and (II) the current throughput 

rate of the Internet connection . 

In one embodiment of the present invention, the AI module determines the following 

parameters at the beginning of a session and monitors the following parameters throughout the 

session: (I) 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 AI module, based on the parameters of the· 

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

environmenL 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 s~uence versions in response to ·a variations in. network 

conditions. In addition, the present invention sets thefollowing parameters: (I) the maximum 

number of simultaneous connections the present invention utilizes; (2) the rate of change of the 

15 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 presemmion. In 

addition, as the session progresses, the AI module preloads new pages, graphics. sound; video 

and other presentation components. The AI module uses the information obtained during its 

network monitoring operation to determine whether the original sequence still can be played 

20 without interruptions. The AI 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. 

25 

Appendix A includes a psuedo~code representation used to implement the AI 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 computer utilizes the 

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

permits a maximum of two simultaneous connections to the server, and has a browser cache size 

of 10 mega~ytes. The Al module determines that versions of the top-level presentation can 

30 utilize"Java applets and QuickTime video technology. 

A probe page is downloaded to the clien~ cq~puter. and the present invention determines 

that the number of users currently communicating with the web server is at about half of 

Server's cap!lcity and the current throughput rate of this Internet connection is 1000 kbps. 
' ' 
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The present invention then selects the starting version of the presentation that 

corresponds to network throughput rate of I 000 kbps, and preloads the first page of the web site. 

The AI 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 presentation. and as a result of the network monitoring performed by the AI · 

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

down to 1 00 kbps. 

10 The AI 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 AI module determines that curr;nt 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. 

15 invoking a what-if analysis still results in unacceptable ti~ing. 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 one requiring switching to the sequence corresponding to a 56 kbps 

20 throughput. 

The AI module then instructs the Vayu Web client module 1104 to modify the selected 

sequence of pages. The AI module then continues monitoring the presentation and network 

conditions. 

Later in the presentation, the AI modul.e detects an increase in network connection· s 

25 throughput up to 900 kbps. The expert system sets up a Virtual scenario of switching to the 

sequence corresponding to I 000 kbps throughput, and runs a what-if analysis on that scenario. 

whose result is acceptable. The AI module then switches back to the sequence of pages 

corresponding to I 000 kbps throughput, and continues with the presentation. 

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

30 a preferred embodiment. it will be understood by persons skilled in the relevant art that \'arious 

changes in fom1 and details can be made therein without departing from the spirit and scope of 

the invention. 
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Appendix A 

The following is Java-based pseudo-code· for the AI module 
5 for an embodiment of the pr~sent invention. 

Class Definitions 

class PrSite 
10 { 

15 

20 

25 

30 

35 

40 

45 

so 

55 

60 

65 

); 

//describes the site (e.g. "General GOods•) 
//for which presentations are built 
string 
PrSiteViewVec & 

name; 
siteViewVec; //presentation projects 

class PrSiteView 
{ 

}; 

//hierarch~cal tree of presentations accessible to user logging-in. 
!It ring 
PrSite & 
PrPage & 
Presentation & 

name; 
site; 
rootMenuPage; 
rootPresentation; 

//top-level menu 
//top-level presentation 

cypedef Vector<Presentation> PresVec 

class 
{ 

j; 

class 
I 

}; 

Presentation 

//describes a presentation.corresponding to a menu item 
string 
string 
PrSiteView ·& 

Presentation 
·PresVec & 

SequenceVec 
PrPage & 

PrPageVec & 

PrSequence 

& 

& 

name,; 
type; 
siteView; 

//sequence, white-paper, order-form 

parent; //parent in the pres. tree . 
childVec; //first child in the pres. tree 
sequenceVec; //list of alternate page-sequences 
tailMenuPage; I /menu to displ·ay after presentation 
tailPageVec; //list of pages tacked-on (e.g. order-

. 1 /form> 

//sequence of pages making up a presentatio~ 
/Ia presentation may have several alternative sequences 
//for different communication speed, Java support, plug-in support 
string 
string. 
string 
Presentation & 

PrSeqitemVec & 

name·; 
type; 
environmentType;//e.g. for Java-supporting browsers 

presentation; I /back pointer to presentation owning 
itemvec; //list of items (pages) comprising this 

cl~ss PrSequenceltem 

//item of the presentation sequence 
PrSequence & sequence; 
PrPage & page; //page (usually HTML) 
long ideal ViewTime; I /prescribed Under normal· state 
long minViewTime; 
long 'maxViewTime; 
long loadTime; /iexpected load time at ~~roughput 

//for which sequence was designed 
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class 

}; 

class 

); 

int 
int 
int: 
PrPage & 

PrFxVex & 

PrSequence & 

Prsequenceitem & 

PrSequence & 

PrSequenceitem & 

PrPage 

//H'I'ML page, or 
string 
string 
string 
long 
PrComponentVec & 

PrComponent 

pauseAllowed; //user pauses when this item is displayed' 
forwardAllowed;//enable •forward" button when displayed 
skipAllowed; //allow skipping this page 
preloadPage; I /when displaying t;his i tern, start preroading 

//preloadPage before preloading next page 
fxVec; //list of available •special effects• 

//to be used when timing is Late 
upSequ~nce; //another sequence to switch to 

//when Internet conditions improve 
upltem; //item within' sequence. to switch to 

//when Internet conditions improve 
downSequence; //another sequence to ·switch to 

//when Internet conditions degrade 
down!tem; //item within sequence to switch to 

//when Internet conditions degrade 

special ~ffe~t page, or applet 
name; 
type; //HTML, VRML, Applet, FX 
url; //locator 
size; //file size (for download monitoring! 

c·omponentVec; //list of components (images, sound, video) 

//image, video, sound, applet and other non-text components of a page 
string . name; 
string mime_type; 
long , .size; 
long playTime·; 
string url; 

//image, sound, etc. 
//file size 
//play (display) time; ·for timimg 
//locator 

class PrFx 

}; 

//special effect· (filler to smooth out the presentation· at changing conditions) 
string name; 
strir.g 
strJ.ng 
PrPageVec & 

type;· //text msg, applet, animation clip 
selectionType; //random, by priority •. specific 
pageVec; //page containing ·this FX 

class PrEnvironment 
50 { 

55. 

60 

65 

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

} ; 

~include •vauyWebPressmooth.h" 

class PresentationManager public Applet 

int ProbePage () 

//spawn a separate thread to gauge throughput rate 
spawnThreaci( "Thro~ghputTest"); 
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//get maximum number of simultaneous connections 
//the browser is allowed to"open 
maxConriect~onCnt Browser.getMaxConnectionen~!); 

//get browser's buffer size 
netBufferSize ~ Browser .getNeetBufferSiz"e (); 

//inquire what· kinds of plugins the browser has 
Browser.getPl~gins(pluginVec); 

for(. plugin pluginVec. first Element; 
plug in ! = NULL; 
plugin ~ plugin·.nextElement ()) 

switch plugin.type 
{ 
case pluginStreamingVideo: 

Pci'IUS97/l971D 

streamVideoType = StreamVideoTypeVec(plugin.vendor); 
break; 

case pluginVirtualReality: 
vrPlayer = Yes; 
break; 
//switch 

I I wait for completion of· the throughput test threa·d 
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 = DetermineSequencesl sequenceVecl; 

//preload first page of the chosen sequence 
spawnThread( "PreloadPage•, "Fx",. presView.rootPresentation) ;. 

//spawn controlling thread 
spawnThread( •rootSequenceManager•); 

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

//ProbePage () 

int Presentation::SequenceManager() 

cursequence = startSequerice; 
curEnv = startEnv; 

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

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

curStat~ • asses~State(); 
swit:ch curState 

case stThroughputOidNotChangeDramatical~y: 
//can we preload one more component? 
if( preloadedCount >= MaxPreloadedCount) 
{ 

break; 

nextPreloadSeqltem 
curSequence.getNextPreloadSeqitem(l; 

nextPreloadComp = · 

PCf/US97/19719 . 

curSequence.getNextPreloadComponent(l; 
//check if this camp is already cached 
nextPreloadComp.calcDownloadTime( curEnv); 
nextDownloadOK = true; 

//for each comp being downloaded, 
//see if starting new download will thwart timing 
'for(i = 0; i < MaxPreloadedCount; ++i) 
{ 

) 

comp componentBeingOownloaded( i); 
if( comp.status != stlnProgressk 

continue; 
comp. calc:TimeToStart 0 ; . 
comp.calcRemainingTimeToDownload(); 

if( comp.timeToStart < 

comp.remainTimeDL·+ 
nextPreloadComp.totTimeDL) 

//timing = Late; it is not OK to download 
nextDownloadOK false; 
break; 

if( !nextDownloadOK) 
break; //switch 

//OK to download this component; do it 
spawnThread( nextPreloadComp.preloadl; 
break; //switch 

case stUrlNotFound: //file not found 
//can we skip this page? 
if( nextPreloadSeqitem.skipAllowed) 

//yes: skip it 
nextPreloadSeqitem.setSkip(); 

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

case stThroughputincreased: 
//keep count of how steady is the increase 
ThroughputlncreasedCount++; 
ThroughputDecreasedcount = 0; 
nextSequence.nextltem ~ curSequenceltem.upSeqitem(l; 
//can we afford (timing-wise) to go up the sequence 
nextSequence.nextitem.calcTiming(); 
if(nextSequence.nextltem.timingOK) 

else 

//yes: switch 
setNextltem(nextSequence.nextlteml; 

//no: act as if no change 
setStatuslstNormal); 
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break; 

case stThroughputDecreased: 
//keep count of how steady is the decrease 
ThroughputDecreasedCount++; 
ThroughputlncreasedCount = 0; 

calcCurTimingl); 
if(curSequenceitem.timingOK) 

//we are still OK for this and next page 
break; 

//try different ways to handle oncoming delay 
//(returns success if we can handle it) 
if( (status = handleLateTiming()) == Successi 

break; 

//cannot handle delay with any other method 
//try to switch to lower:sequence 
curSequence = curltem.~owSequence; 
nextitem curltem.getLowSeqitem(); 

·break; 

case stThroughputLow: 
//keep count of how steady is the decrease 
ThroughputDecreasedCount++; 
ThroughputincreasedCount = 0; 
calcCUrTiming(); 
if(curSequenceitem.timingOK) 

else 

//we are still OK for this and next page 
break; 

setStatuslstThroughputDecreasedl: 
continue; //next iteration picks it up and handles 

//switch 
·} //while 
I /manager ( l 

int handleLateTiming() 
{ 

//if we currently are displaying text, 
//inclrease viewing time by 20\ 
I I (wheht.er it helps or not) 
if (curitem.page,mimeType = "text•) 
{ 

increaseViewTime(cur!tem, percentincreaseForText); 
calcCurTiming(); 
if(curSequ~nceitem.timingOK) 
{ 

return Success; 

//can we replay any components already loaded? 
if( curitem.replayCompVec !=NULL) 
{ 

1 /rule: if comp i is replayed, 
//then i+l, i+2, ... muse be replayed 
comp = curitem.replayCompVec.lastElement(); 
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while (camp ! NULL) ., 
virtualAddComp ( camp); 
calcCurTiming(); 
if (curSequencelt'em. timingOKl 
( 

else 

curltem.setReplay(compl; 
return Success; 

//try one more replay-components 
. camp comp. PreviousElement (); 

//are we preloading two pages ahead? 
I /see if stopping that will help . . 
//if it does not· help, do NOT,stop preloading it yet! 
while (l) 

( 

PCI'IUS97/19719 

seqitem = getLatestitemForWhichCompBeingPreloaded(); 
if( seqltem != curitem 

&& seqitem ! = curi.tem. nextEle.ment) 

virtualStopDownload(seqitem.downloadingComponents); 
calcCurTiming(}; 
if(curSequenceitem.timingOK) 
( 

) else 
break; 

I /while 

//we will be OK for this and next page 
stopDownload(seqitem.downloadingComponents); 
.return ·Success; 

I /can we sll;ip next page .(or couple)? 
while( curltem.nextElement.skipAllowed) 
( 

) 

curitem.nextElement.setSkip(}; 
calcCurTiming(); 
if(curSequenceltem.timingOK) 
( 

//we will be OK for this and next page 
return Success; 

//try FXs available 
if ( cur Item. FxVec ! = NULL)._ 
( 

fx curltem.FxVec.firstElement();' 
while( fx !=NULL) 
( 

virtualApplyFxl fx); 
calcCurTimingll; 
if(curSequenceltem.timingOK) 
{ 

//we will be OK for this and next page 
return Success; 

return ·Fail; 
//handleLateTiming() 

//class 
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CLAIMS 

What is claimed is: 

I. A computer 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 

10 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; 

15 

20 

identifying each menuitem 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 I, wherein said sequence ofweb 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: 

receiving· a request signal 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 infom1ation to said 

25 destination computer via the wide area network; 

30 

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

computer; 

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

receiving a menu item selection from a client; 

preloading said sequence of web pages associated with said selected menu item. using a 

dynamic preload algorithm: and 

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

said sequenc~. 
-34...: 
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4. The method of claim 3. wherein said step Ofpreloading said sequence of web 

pages includes the steps of: 

detem1ining a data receiving rate of the destination computer; 

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

sening 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 

sequepce of said web page; 

pre loading one of said two or more web pages into said destination computer storage 

module, based upon said priority value; and 

dynrupically modifying said priority value of one or more web pages to reduce any delay 

in displaying one of said web pages to the client. 
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(57) Abstrad 

A system and method for creating, lrllnSmitling, 
and receiving web pages from a web server. Th.e 
present invention enables a user to create a· new web 
site by either creating new w.,t> 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. pennits the web site . 
master to prepare a P=¢t 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 sequence. The control of 
the web page. sequCllce can be used by advertisers, 
for example. to effedively . J~=¢nt all infonnation 
deemed helpful in attempting .to convince the user 10 
use thC advertised product or service. In contrast to . 
conventional Web sites, a user accessing a web site 
developed according to the present i~ention will have 
a predefined sequence of web pages displayed in order 
10 maximize the l;lenefit to the web site master, e.g., to· 
increase the behavioral modificatlODs of the client due 
10 eontrolled 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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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 WC}b pages or extracting 

. information from· previously created web pages" The 
irivention enables a web site master io 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 
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information in a logical sequence. The control of 
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conventional web sites, a user accessing a web site 
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a predefined sequence of web pages displayed in onler 
to maximize the benefit to the web site master, e.g., to 
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increases the effectiveness of web sites having multiple 
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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. 081745.899. 

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

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

reference herein in its entirety. 

10 BACKGROUND OF THE INVENTION 

15 

1. Field of the Invention 

The present invention relates generally to the fieid oflntemet communication and·more. 

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

information~ 

2~ Description of Background Art 

The \'Olume 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. Many, if not mpst, ofthe users in the future·are expected to be technical novices. 

20 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 

.,;onventional technique for moving between pages in a web site involves searching through the 

text of a web page for one of many hyperlinks that may be of interest to the user and thc:;n 

25 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 

30 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 maximuril 

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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IS minutes to download by the typical hOme computer. and only"if the server that is sending the 

data is transmitting the data at the maximum permitted rate. While ihe data is being 

downloaded. conventional web sites display partial 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· I 8 minutes to download the 

10 single web page. A significant number of users 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 

15 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: (l) 

decreases the complexity of currentw:b sites to reduce the intimidation of less sophisticated 

users ofthe web site; (2) decreases the waiting time between web page displays without 

20 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 

25 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 in~ention, a web site can include a first web page having a main 

menu. The present.inventjon then permits the web site master to prepare a preset sequence of 

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

on~ menu item from a menu .display and then can passively receive information in a logical · 

· sequc:;rice. Th,e cont~l of the web page sequence can be used by advertisers. for example. to 

diectively pres.eQt.aH infonnatiori. 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 hitve a predefined sequence of web .pages 

displayed in o~der 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 DESCRlPTION OF THE DRAWINGS 

10 Figure I is an illustration of a communication 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 ·invention. 

Figure 3 is a more 'detailed illusu·ation of the server storage device of the preferred 

15 embodiment of the present invention. 

20 

25 

Figure 4 is a flow chart describing the method performed by the server module according 

. to one embodiment of the present invention. 

Figure' 5 is a flow chart describing the step of analyzing a web.site according to one 

embodiment of the present· invention. 

Figure 6 is an illustration of a computer screen 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 o(configuring a modified web site ai::cordirig to 

one embodiment of the present invention. 

Figure 8 is an lllusiration ofa 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 . 

30 l!mbodiment of the present invention. 

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

-~-·-~··, ... ·.,·:, ~-- ... '~ .... :.~· ... .;. ..... ' l!mbtidiment of the present invention. 

-3-
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Figure 12 is a flow chart describing the method performed by the Vayu Web client 

module according to one embodiment of the present invention. 

Figure 13 is a flow chan 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 present invention. 

Figure 15 is an illustration of a first menu web·page according to an alternate 

embodiment of the present invention. 

Figure 1 6 is an illustration of a second web site menu page according to an alternate 

.::mbodiment of the present invention. 

Figure I 7 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 

15 embodiment of the present invention. 

20 

25 

30 

Figure J 9 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 page property screen display according to an · 

alternate embodiment of the present invention . 

. Figure +I is an illustration of a sequence optimizer screen display according to·an 

alternate embodiment of the present invention. 

Figure 22 i~ 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 embodimentofthe,presentinvention is now described with rete:rence to the 

ligures where like reference numbers indicate identical or-functionally 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 

l!tnbodiment of the .present invention. resides. The communication system includes a web server 

I 02. a wide area net~ork 104 . .destination serve.rs I 06A, I 06B, and personal computers 1 08A-C. 

The personal computers 108A-C are conventional personaJ.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 personal computers I 08 can be connected directly to the WAN. using a 

modem, for example, or can be connected to the WAN I 02 via a server I 06A that uses a leased 

line, for example. The server I 06A can operate usin~ a conventional operating system. for. 

example. UNIX or Windows NT. In order for a user of a computer, e.g .. destination computer · 

I 08A to access data representing world wide web pages (web pages) from a web server 1 02, the 

. usenof the personal computer I 08A identifies a unifomi resource locator (URL) address to a 

web page in the web server I 02 and transmits a request signal to the WAN I 04. The WAN I 04 

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

10 server I 02. A conventional. web server receives a request and transmits the requested web page 

15 

20 

to 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 module 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 I 02 and is ·transmitted from the web server I 02 to the destination computer I 08A 

after the web server I 02 receives a request from the destination computer I 08A. The client · 

module is executed by the destination computer I 08A when displaying the web pages of the 

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

pel ow. 

Figure 2 is a more detailed illustration ofthe web server I02 of the preferred 

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

25 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. 

30 Figure·3 is a more detailed illustration ofthe web server storage device 208 of the 

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

site module 301. a web site project database 304 having menu'inforrnation 308 ·and web page 

intorrnation 306. a web site analyzer 310. and a web site configuration module 312. The server 
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web site mpdule 302 includes we.b site data including MIME files: MIME tiles can include· 

MIME type,s that provide a technique tor enabling web browsers, e.g., Netscape Navigmor. to 

automatically 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 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 

10 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 I 02 

according to one embodiment of the present invention. If 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, Runnin!! a Perfect Web· 

15 Site, Que Corporation ( 1995) that is incorporated by reference 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 

412 the web site. A more detailed description 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 

20 invention. 

25 

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 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 theparty 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: (c)the webmaster electronic-mail (e-mail) address. The list of,veb 

page~ includes information about each web page. such as: (I) the URL of the web page: (2) a list 

30 oflinks out of the page: (3).a list oflinks 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,·htmJ. and image; (6) a list of 

pictureslvideos/soun,ds in the page; and (7)the size ofthe web page. The size (in bytes) of the 

\Veb page can be determined using any of a variety of techniques. ·In one embodimenL the size 
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of the web page is the suin of the number of bytes in the page's HTML. ihe size of all image · 

<IMG>, sound <BGSOUND>, object <OBJECT>: npplet <APPLET>. and script <SCRIPT> 

wg 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. 

5 . Figure 5 is a flow chart describing the step of analyzing 408 a web site by the web site 

.. c·.: ... ,.... analyzer 310 according to one embodiment of the present invention. The web· site analyzer 

~·,vh~·~'::};,._,~~-' :~. ~Y.·:;-?.> ??1 
. . . I 

··I 
.. -. ·:'l 

..... 

. . : i . 

i 
i 
! 

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 selects a web page by selecting one ofthe·hyperlinks of a 

10 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 containing the information previously extracted during the 

\veb page analysis:· 

15 . The web page analyzer 3-10 extracts 504 the title of the web page. In one embodiment; · 

20 

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

(<TITLE>). The tide can be displayed in order to identify the web page to the user. The "veb 

page analyzer 3 I 0 then extracts 506 th·e hyper! inks 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 (<MAP>) in the web page. The web page analyzer 31 0 extracts 5 I 0 image tile 

names by, for example, identifying the file associated with the image tag (<IMG>). and the web 

page analyzer 3 I 0 determines the size of the image file' by (a) reading the HTTP size header or 

(b) downloading the file:· In one embodiment. the HITP size header is read since it is typically . 

taster than downloading the file. The web page analyzer 310 also extracts 512 embedded file 

25 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. TI1e web page analyzer 3 I 0 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 

30 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 31 0 determines the size· of 

.:ach sound file-by (a) reading·the HTTP size header; or.(b) downloading the file. The web page 
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analyzer 310 extracts 514 class file.names by, for example: identifying the tile names associmed 

with a class tile 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 

5 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 

lor 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 bytes in ( 1) 

10 the HTML of the web page, and (2) all ofthe imagelembed/classlbgsound/object/script tag files. 

Steps 504-518 are repeated for each .web page . 

Figure 6 is an illus~ation of a 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. l11e computer display illustrated in · 

15 Figure 6 displays web page. information including the we.b site name 602 

"http://McJava/sampletre~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 

analyzed pages 618. In addition, the display includes information concerning the parsed ·pages 

620 and parsing details 622. The parsed pages 620 shows the list of web pages as they are being 

20 parsed. The pages are displayed in a tree structure format that shows the hierarchical nature of 

the web site. Tiu~ parsing details 622 shows a detailed list of the links and files tound in the page 

being currently parsed. The site nan1e 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. 

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

may exist at a number oflevels (e.g., it may appear as .a hyperlink in many different pages in the 

web site). l11e level represented here is the level closest tothe.top of the tree that the page 

appears. It \Vill be apparent to persons skilled in the art that more or less information can be 

available to the webmaster when configuring the web site. 

30 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 31 0 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 .. ::t 
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webmaster. to construct a menu. In one embodiment of the present invention this menu is· 

typically 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 

5 modified except for the web page having the menu. In other embodiments 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 

\veb 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 

10 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 status p6rtion 814, and various control-buttons 

that can be selected by the webmaster Using a conventiomll mouse or other pointing device. for 

15 example. The control buttons in one. embodiment include a m~riu shuffle up button 806. a menu 

shuffle down button 808. an add image button 810, an.add trrinsition button 812, and a status 

display 814. 

'The webmaster determines 704 if any more menu selections need to be modified. If the 

webrilaster decides to modify or define a menu selection, the webmaster selects a menu. and 

20 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: (a) a user highlights the menu in .the menu· 

~.:onfiguration portion 802 using the mouse or keybOard; (b) the user then highlights the web 

page in current web site,stiucture poition 804; arid (c).the user selects the Add button 816. The 

·~.:hosen web page will be added to the menu-arid will be displayed in the menu configuration· 

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

I the menu configuration portion 802 of the display .. The menu configuration portion 802 also . 

·I includes information about the web pages that thewebmaster'has associated with the menu .. For 

example, the top.menu item is "LuXury Vehicles" 820. There are two web pages 822/824 

~lSSociated v.ith this menu item. These two web pages Will be displayed in this order. i.e .. web. 

30 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 

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

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

that can control the transition between web pages by sel"ecting 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 web master 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 I 0 seconds has been selected by the web ' 

master then after 1 0 seconds has elapsed the next page will:automatically be displayed. The user 

Joes not need to perform any action. In altemat~ 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, for example. 

As noted above, conventional web sites are created such that a client who accesses the · 

web site can ,·iew the various pages in the web site in almost any sequence. One potentially 

:;ignificant 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 purpose 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 ~atisfied by the advertiser. In order to efficiently and 

successfully 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 

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 

30 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 

.:nable a webmaster ~o quickly;efficiently, and effectively generate a web site that gives control 

ufthe web site presentation to the we~ site owner instead of the client. 
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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 

transition 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 

5 transition for any particular web page. e.g .. the "Leasing Information" web page q5 displayed in 

the menu item display area 904. The available types of transitions are displayed in the a\'ailable 

transition portion 906 ofthe d'isplay. The webmaster selects one of the available trmisition types 

und 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 . 

10 between pages by entering the delay in the delay definition (>ortion 910 ofthe display. To 

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

button 914. 

The webmaster also has the opportunity to provide 708 additional information 

concerning the web site and the individual web pages. For example, some ofthe information 

15 stored in the new site project data structure is defined by the webmaster, e.g., information 

concerning the company 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. 

20 Figure I 0 is an illustration of a configuration image menu dialog box display I 002 

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 I 008. In some embodiments 

25 of the present inv(mtion 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 sequence of the 

remaining web pages of the web site are displayed to the client in the predefined sequence. 

30 

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 

i,nvention. 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 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 fonh in Table I. 
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<APPLET CODE=. 11 browser;class" ·WIDTH=".10" HEIGHT="10">. 

< PARAM NAME= 11 menu 1" VALUE= 11 [MENU ITEM NAME= ' Luxury · 
Vehicles' AUTO=TRUE RECT=199, 92, i3o, 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\! 1 9.GIF 
SIZE=1059 <;:ONTENT=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=l99,129,229,J9 IMG=menu.gif]n> 

<PARAM NAME="menu 2 1" VALUE=" [LINK URL=http: I I 
www.xyzmotors.com~/Ei Nl.HTM siZE=12117 · 
TRANSIT=MENU] II> -

<PARAM NAME="mei:ni 2 1 1" VALUE=" [LINK OBJECT 
URL=http:// www.xyzmotors.com /Images\! 1 l.GIF 
SIZE=l257 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=l98,17J,230,47 IMG=menu.gif]"> 

<PARAM NAME=''menu 3 1" VALUE=" [LINK URL=http: I I 
www.xyzmotors.com-/Ll_Nl.HTM SIZE=l2117 TRANSIT=TIMER 
DELAY=lO]"> 

<PARAM NAME= "menu. 3 1 1" VALUE=" [LINK OBJECT 
URL=http:// www.xyzmotors.com /Images\! 1 r:GIF 
SIZE=l257 CONTENT=imageigif)"> --

<PARAM NAME="menu 3 2" VALUE=" [LINK FILE NAME= 
" xyzmotors _menu_,_3-:-brw] "> -

<PARAM NAME="menu 4" VALUE="[MENU ITEM NAME='Family Fare' 
RECT=l95,224,232,40 IMG=menu.gif]n> 

<PARAM NAME="menu 4 1" VALUE=" (LINK uRL=http:/ / 
www.xyzmotors.com-/Ll_Nl.HTM .SIZE=l2117 TRANSIT=TIMER 
DELAY=lO]"> 

<PARAM NAME="menu 4 1 1" VALUE=" [LINK OBJECT 
URL=http:// www.x)izmotors.com /Images\I_i_I.GIF 
SIZE=1257 CONTENT=image/gif}"> 

<PARAM NAME="menu 4 2" VALUE"'" [LINK FILE NAME"' 
.xyzmotors _menu_4-:-brw}"> -
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<:PARAM NAME="menu_S" VALPE="(MENU_ITEM NAME='New For 
I 97 I l II>· 

<PARAM NAME="menu_5_1" VALUE=" (LINK URL=http:// 
www.xyzmotors.com /L1 Nl.HTM SIZE=12117 TRANSIT=TIMER 
DELAY=lO) II> . -

<.PARAM NAME=" menu 5 1 1" VALUE~" (LINK OBJECT 
URL=http:// www.x:Yzmotors.com /Images\r 1 l.GIF 
SIZE=1257 CONTENT=image/gif)"> --

<PARAM NAME="menu 5 2" VALUE=" [LINK FILE NAME=. 
xyzmotors _memu_s-:-brw) "> -

</APPLET> 

Table 1 

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

illustrated in the display portion I 006 of Fisure 10, and the contents of the pages linked thereto .. 

The menu items are passed as parameters. In the example set forth in Table ·I. a naming 

convention is used to determine the order and structur.e of the menu. The data is structured with. 

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

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

is ,MENU _iTEM, and the item's name is Sport Utility. The next PARAM is a page assigned to .. 

the menu_!. and_its name is menu_l_l. The type is LINK, its URL is 

http://McJavaid~alers/dealers.html, the TRANSIT is TIMER, and the DELA r is 10 seconds. The. 

third P ARAM is also assigned to .the menu _1 item,· but it points to a file that contains the rest of . 

30 · the links for menu_}. The file name .is Mc.lava_menu_2.brw. There are one of these files tor 

each menu item that has more than one link assigned to it. these files are used to limit t~e 

amount of information that is transmitted from the server to the client in the initialtransmis~ion. 

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 

35 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 ifthey encounter an older file with missing 

name/value pairs. 

40 As descril;>ed above, a client utilizes .a computer, e.g;, a destination computer I 08A. to 

access the defined web site stored on the server 102. The personal 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 I 02 described above. Figure I I is an illustration of a client computer storage device 

5 II 00 according to one embodiment of the present invention. The storage device I I 00 includes 

a conventional Internet browser II 02, a Vayu Web client module II 04, a web page preload 

module I I 06. n1enu files I I 08. and a TCPnP ·Internet connection protocol module Ill 0. The 

. conventional Internet browser provides an Internet gateway to the destination computer I 08A.. 

The client uses the Internet browser I 102 to request access to the web site stored in the server 

10 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 II 00 receives 

the Vayu Web client module I 104 and the web page preload module 1106 from the server I 02. 

The operation·ofthes~ modules is described in greater.detail below~ 

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

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

,·ariety of client.machines currently in use across the Internet, e.g., IBM PC, Apple Macintosh;· 

Sun Microsysterns Sparcstation, and across the wide variety ofWWW Browsers currently in 

use, e.g., Netscape versions 2.n and 3.n;and Microsoft Internet Explorer versions 2.n and 3:n. 

The three techniques. are: ( 1) as a Java Applet; (2) as a Javascript script where Javascript Is a · 

20 Internet language developed by Netscape Corporation; (3) as a Client-Pull mechanism using a 

<MET A> 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 <MET A> tag can be: 

<META HITP7EQUIV=~FRESH CONTENT=" I URL=target_url"> 

25 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 1 02 and the destination computer 1 08A 

~ownloads 1202 web site server information. The web site server information initially 

downloaded includes the Vayu Web client module 1104. the web page preload moduie 1106. 

30 and the new site project data structure that is stored in the menu files 11 08. As described above. 

the new site project data includes infonnation 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 

I 08A implements 1204 a web page preload routine that is executed concurrently with the 
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n:maining functions performed by the Vayu Web client module; as described below. Figure 13 

is a flow chan describing.the method performed by the ~eb page preload module 1106 

according to one embodiment of the present invention. The web page preload module I I 06 

gathers local environmental information concerning the client personal computer: This 

information includes the speed of the modem. the time ofday, Intemetservice provider.service 

level, browser type.and version, and operating sysiem 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 prel~ad module 

II 06 preloads 1304 the first web page from each of the menus. 

1 0 While the web page preload module II 06 is preloading the first web page associated 

with each of the menus, the Vayu Web client module 1104 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 displaysl212 the first web page. Before the user selects a 

15 menu item. the web page preload module II 06 preloads the first web page associated ~ith each 

menu item~ as stated above. and then determines the web page loading sequence for subsequent 

\\eb pages based upon a determination of the most likely menu item selection. The web page 

preload module I I 06 determines the most likely menu item selection based upon the selections 

l1f previous clients or, if no clients have previously accessed the web page. the webmaster may 

20 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 II 06 preloads web pages from the sequence. of web 

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

.:xpert system ofthe present invention, described below. 

After the client.selects a menu item, the Vayu Web client module II 04 and the web page 

25 preload module 1 I 06 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 

lwerall 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 I I 06 determines a priority for each web page in the 

30 web page sequence based upon the environmental parameters of the destination computer 108A. 

Jescribed above, a qu~ue location of the web page in the predefined sequence. the size of the 

:web page, the number of embedded objects in the \veb page; and the size of the embedded 

<lbjects in the web page. for example. In addition. the web page preload module is keeping track 
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of how long it actually takes to load each page. From this inforniation 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 

,·alue, the preload module may stop preloading cenain types of MIME files (e.g., video. sound). 

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

10 

15 

20 

25 

35 

40 

45 

50 

Jescribed above. One example of a rule based expen system is set fonh in Table 2. 

; Set preload ·strategy based upon throughput 
IF 

system.throughput < 6kpbs 
THEN 

preload.order 
END IF 

STRATEGY 7 

; Set preload strategy based upon throughput 
IF 

system.throughput < 2kpbs 
THEN 

mime.image = NOLOAD 
END IF 

; Set priority based upon size of an embedde.d·object 
IF 

.objectl.size > 250000 
THEN 

objectl.preload~riority 5 
END IF 

; Set priority based upon size of an embedded object 
IF 

objectlcsize > 500000 
THEN 

objectl.preload~riority 7 
END IF 

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

objectl.size > lOOOOQO 
THEN 

objectl.preload_priority 
END IF 

10 

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

pagel.objects > 5 
THEN 

pagel.preload_priority 3 
END IF 

; 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 
END IF 

PCI'IUS97119719 

; Set preload order based upon browser type and time 
of 
; day 
; MSIE 3x is Microsoft's Internet Explorer Version 3.x 
IF -

; night time hours 
browser.type MSIE_3x AND (env.timeofday > 20:00 

AND env.timeofday < .08:00) 
THEN . . 

preload.order SEQUENTIAL 
ENDIF . 

; Set preload order based upon browser type and time 
of 

20 ; day 
; STRATEGY 7 is load page 1, then 2, th€m ·largest to 
; .smallest-
IF 

; business hours 
25 browser.tyPe MSIE 3x AND (env.timeofday > 

.. 08:,00 AND env.timeofday ~ 20:00) 

30 

THEN 
preload.order 

END IF 
STRATEGY_? 

Table 2 

After determining the p~eloading prio~ity for each web page. the web page prelo~d · . 

module 1106 preloads 1308 the web pages having the highest priority. Th~ web page preload 

35 module II 06 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 occurs 1312 in the web page loading 

p~ocess, the web page preload module 1106 sorts and ft!Organizes 13 i 4 the data. Examples of 

. . problems include: (a) when a page is needed to be displayed and has not yet been pre loaded or 

40 (b) when the preloading is sufficiently ahead of the display so that the local PC web page c~che 

45 

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 displayed). A modif.ied preload strategy is then ·determined 

1306. 

The client conti~ues navigating 1210 through web pages while the destination computer 

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

present invention. the client can passively watch the sequence of web page displays. In alternate 
-17-
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-::mbodimems. the user has the option of selecting a next page bution. Within each web page the 

dient 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 ofthe present invention. In this 

t::mbodimem. the user has the option of returning to the beginning of the web page by selecting 

5 control panel button 1402, proceeding to the end of the web page (for example, a video clip 

~mbedded in the web page may be skipped) by selecting control panel button 1404. continuing 

or beginning the execution of the web page display by selecting control panel button 1406. 

pausing the execution of the web page by selecting control panel button I 408, decreasing the 

speed of web page execution by selecting control panel button' 141 0, increasing the speed of 

10 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 Figures 15-22. This alternate embodiment includes a standard structure and 

navigation for the menus (pages containing buttons) and menu items (buttons), allowing the user 

15 a set of options at each web 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 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 15 

20 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 th~ 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 ~isplay. 

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

25 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 presented after which another menu page appears containing more 

items. Alternatively, the sequence can be skipped and the next menu page can be presen.ted 

immediately. While the user is viewing a dynamic sequence, the control functions are typically 

30 disabled. The control functions include pause, fast forward. reverse, and exit. In alternate 

embodiments these control functions are .enabled during the presentation of dynamic sequences. 

While a dynamic sequence is playing the user typically watches the display un.til the next menu 

page is reached. 

-18-
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Figure 16 is an illustration of a second web sit~ menu page according to an altemate 

embodiment of the present invention. At the next web site menu page 1600. the user has three 

options. (I) 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 following each 

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

10 

. 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 l and I 0. The web site designer can add their own graphics to the iten1s or to 

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. tor example. A maximum viewing 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 

15 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 desigriet 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 l 504 can also include status indicators 1606 to show the remaining time left to view : 

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

Another feature ofthe present invention is that the user is permitted to.create multiple 

versions of each web site where the present invention pern1its optimization of each web site for 

ditTerent 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 

25 (ISDN) to 1.5 megabits/sec (T1 ). This variation exceeds a factor of 100. Furthermore. users of 

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

I!Xceeding I 0 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 

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

~::nvironments. The database can include infomiation 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 
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select the appropriate page version depending on the thioughputenvironment it has determined 

tor 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 itr 

.:reating optimal sequences for various throughput environments. The Vinual 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 

<!Xpecting users with different throughput environments to access the web site, it may be 

1 0 advantageous to create versions of certain web pages that. contain videos. sound. etc .. so users 

with faster connections can vie~ 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 invention permits different versions of web pages and web sites by 

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

15 users connected at higher throughput rates and lower-quality (smaller) pages for users connected 

:11 lower throughput rates. The present invention enables the web site designer to easily mix the 

smaller pages with the larger pages wl'\en the throughput is fast. However. adding larger pages 

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 

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

25 

This longer viewing time can be used to preload larger files. The Vinual Design Studio of the · 

present .invention includes modules which assist in the intelligent sequencing of pages in this 

manner not only to reduce the user~s waiting time but also to improve the quality of the pages 

that can be \·iewed 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 speed of28,8 

kbps, the actual transfer rate can easily vary between 10 kbps and 28.8 kbps. Therefore. the 

anificial intelligence (AI) module of the present invention makes real-time adjustments during a 

..:onnection session to keep the presentation flowing and prevent waiting time for the user. One 

30 . ,lfthe techniques implemented by the AI 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 
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Jown, 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 I 0 are illustrations of screen displays during the analyze web site 

process 408 and the configure web site process 4 I 0 for one embodiment of the present invention 

5 as described above. Figures I 7-22 are illustrations 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 31 0 and enables a web site designer to: ( 1) .construct presentation 

sequences.from pre-existing and newly created web pages; (2) optimize the presentation 

1 0 sequences for different throughput environments arid specify alternatives to be' used .by the 

artificial intelligence module to compensate for throughput variatior{s 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 i 7. The site .repository 

information screen allows a web site designer to, view; insert,' delete and edit web page . 

15 information and web page sequences. For example; the site repasitory 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 web site 

designer to modify and maintain the web· site. 

Figure 18 is an illustration of a screen. display of the web site presentation properties of 

.. 20 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 aTl line. The second web site 1804 is defined to 

be access by clients·having a low data transmission connection, e.g., a client having a 14.4 or. a 

28.8 kbps modem connection. 

25 Figure 19 is an illustration of a web page sequence properties screen display I 900~ 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 

30 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 
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of each component. whether the web page. is static or dynamic, as· defined above. and defines 

various timing features 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 ifthe 

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 preserit 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 optimizerscreen display is an easy~to·use · 

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 inveniion 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 pre loaded, or the amount of debit time. the time differential between· the time 

at which the page will be pre loaded and the viewing time. The user can adjust the parameters 

25 tor 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 display, and the optional view flag, which indicates whether a page car: be skipped over 

if the system is too busy, for example.· 

In addition the Virtual Design Studio unit automatically computes for each page the 

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

displayed bcdore the next page is ready for display; and the normal load time, which is ail 

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. 
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The site layout studi6 uni(is·pan 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: (I) a sequence 

s· 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 porti~n 2206. The 

10 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· 

n1enu. Selecting a menu in the upper screen ca~es th~t menu to be displayed in the menu· · 

layout portion 2204. The user has the option of changing the menu style, by selecting the menu 

15 style button2208 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 

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

module of the Virtual Design Studio creates an encoding of the database contents into a fomii'lt 

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 genen't.tor to create a file which is placed on the web server 

25 computer. These generated files contain the HTML code which the client-side processor and AI 

processing module uses to perform.· 

The web page preload module II 06 is described above with reference to Figures 11-13. 

In an alternate embodiment the web page preload module includes an artificial intelligence (AI) 

module that performs the functions described below. The artificial intelligence module supports 

30 the selection of different page versions and additional real-time decisions ori page preloading. 

In other embodiments the artificial intelligence mo~ule can be stored on the server instead of the 

o.:lient computer. 
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After a user connects to-·the server having· the web site. the AI 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 coMection. Using 

5 this information the A~ module makes decisions regarding which version of Java to use and 

which versionofthe page sequence to. use. Since network conditions can change during the· 

sessio~. the AI module continually monitors the network conditions. e.g., the rate of data 

throughput. and can modify the web page sequence by skipping~ web page, for. example, in 

order to reduce· the waiting time for the user. The AI module periodically assesses the state of 

10 the session, and makes decisions ac~;ordingly. The functiqns performed by the AI 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, e.g., a message, into the sequence: 

(5) skipping a page in a sequen,ce 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 

15 throughput requirement. A more detailed description of the AI module operation is described 

below. 

In the alternate embodiment the AI module is downloaded to the client computer. 

Specifically. when the user contacts the web site, a client module is downloaded on the tirst 

page and the HTML code output by the HTML generator module oftl1e virtual design studio, 

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

the AI 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: (I) probing the client machine to determine the client environment and the 

throughput rate, and uploading the HTML code: (2) displaying menus and pages; and (3) 

25 processing user tool bar input. 

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

tirst menu page is displayed, and the user can choose one of the available options. Whim the 

user selects an option. the sequence of web ))ages associated with that option is displayed in 

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

30 vveb 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 abpve. some web pages may have an active tool bar. For example: some pages 

with a great deal of text may require that the user indicate when the user has finished reading the 
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text. It is possible to have a single vi_ew: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 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 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 regarding how to proceed with the presentation. The AI 

module accounts for processes happening both on the server and on the client computer. The AI 

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

The AI module constantly performs "what~if' scenarios, examining different options for 

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

· · · The AI 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 AI module presumes that the sequence was constructed to tlow 

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

20 invention is designed to work under various network 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 AI module determines the 

25 client's environment and the current state of the Internet connection. Some of the parameters 

which will affect the decisions ofthe AI module are: (I) 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 

30 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 siie of the client computer: ( 1 0) the 
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number of users currently communicating with the Web SerVer: and (I I) the current throughput 

rate of the Internet connection. 

In one embodiment ofthe present invention. the AI module detenriines the following 

parameters at the beginning of a· session and monitors the following parameters throughout the 

5 session: (I) the number of users currently communicating with the Web Serv~r; (2) the current 

throughput rate of the Intemetconnection: and (3) the volatility of the network throi1ghput rate. 

· At the beginning of each presentation, the AI 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 

10 the presentation. As described above, since network conditions may change during the 

presentation. the present invention can utilize aJI of the selected versions by, for example; 

switching betwe~n web page sequence versions in response to a variations in network 

conditions. In addition, the.present invention sets the following parameters:. (I) the maximum 

nu~Jlber of simultaneous connections the present invention utilizes; (2) the rate of change of the 

15 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 AI module preloads new pages, graphics. sound. \•ideo 

and other presentation components .. The AI module uses the information obtained during its 

network monitoring operation to determine whether the original sequence still cart be played 

20 . without interruptions. The AI module also monitors the progress of each component being· 

preloaded from the Web Server, in. order to make decisions about when to cancel pre loading, or 

initiate new component preloading, as described above. 

25 

30 

Appendix A includes a psuedo-code representation used to implement the AI module 

arid is incorporated by reference herein. · 

The following is an example of the operation of the AI module. After the client connects 

to a server. the .present invention determines, for example, that the client computer utilizes the 

Windows 95 Operating System, supports Java applets, supports running Quick Time videos, 

·permits a maximum.oftwo simultaneous cori.nections to the ser'Ver, and. has a browser cache size 

nf 10 megabytes. The AI module determines that versions of the top-level presentation can: 

utilize Java applets and Quick Time video technology. 

A probe page is do:wntoaded to .the client computer, and the present invention determines 

that the number of users currently communicating with the web server is, at about h~lfof 

Server· s capacity and the current throughput rate of this Int~'_llet connection is I 000 kbps . 

-26-
. .. ·~ ,.: {) .. 

' 



 290Petitioners' Exhibit 1011, Page

_,_:,_·I 

'. -I 

I ., 
_·. I 

"{ 

-; \•"• : ·~·~ .. .,._ .' -- __ , ________ .,_ ... 

. ·~- .. 

5 

W098fl0434 PCTIUS97/19719 

The present invention then selects the starting version of the presentation that 

corresponds to network throughput rateof 1000 kbps, and preloads the first page of the web site. 

The AI module determines that there are two components currently being downloaded. one f~;om 

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 a:s·a r~sult of the network monitoring perf~r:med by the AI 

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

down to I 00 kbps. 

10 The AI 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. 

· 15 · -invoking a what-ifimalysis 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 avai!lible and, accordingly: rejects this scenario. 

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

aU of them except the one requiring switching to the sequence corresponding to a 56 kbps 

20 thr()ughput. 

The AI module then instructs the Vayu Web client module 1104 to modify the selected 

sequence ofpages. The AI module then continues monitoring the presentation and network 

conditions .. 

Later in the presentation, the Ai module detects an increase in network connection· s 

25 throughput up to 900 kbps. The expert system sets up a virtual scenario of-switching to the 

sequence corresponding tO 1000 kbps throughput, and !1lnS a what-if analysis On that scenario, 

whose result is acceptable. The AI module then switches back to the sequence of pages 

corresponding to 1000 kbps throughput. and continues-with the presentation. 

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

30 a preferred embodiment. it will be understood by persons skilled in the relevant ai1 that \'arious 
. . - . 

changes in foim and details carl be made therein without departing from the spirit and scope of 

the invention . 
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Appendix A 

The fcllowir.a is Java-based pseudo-code for. t:he AI module 
for an embodiment:-~f the present: invention. 

Class Definit:ions 

:!ass PrSite 

j; 

//descr~ces the s1te ce.g. "General Goods"l 
//for wn1cn·presentations are built 
string 
PrSiteV1ewVec & 

name: 
Sl.teViewVec; //presentation projects 

class PrSiteView 
I 

//hierarchical tree of presentations accessible to user logging-in· 
string 
PrSite & 
PrPage & 

Presentatl.on & 

namer 
site: 
root.MenuPage; 
rootPresentation: 

//top-level menu 
//top-level presentatl.on 

typedef Vector<Presentation> PresVee 

class Presentation 
( 

,, 

//descrlbes· a p_resentation corresponding to a menu item 
string 
st:r::ing 
PrSiteView & 

Preeentat:1on &. 

Presvee & 
SequenceVec & 
PrPage & 
PrPageVec: So 

namca; 
t:ype; 
siteView; 

//sequence, white-paper. order-form 

parent: //parent in the pres. cree 
childVec: //first child in the pres; tree 
sequenceVee; //list of alternate page-sequences 
tailMenuPage; //menu co display after presentation 
t:ailPageVec: //list of pages tacked·on ce.g. order· 

//fermi 

class PrSequence 

' //sequence.of pages making up a presencation 
//a presentation may have several alternative sequences 
//for different communication speed. Java support, plug-in support 
string name; 
string type; 
string environmentType;/./e.g. for Java-support1n9 browsers . 
Presentat1on " · presentacion; //back-pointer ~o presentation owning 
PrSeqlt.emVec " itemVec: //list of i~ema lpagesl comprising this 

); 

class PrSequenceltem 
I 

//item of the presentation sequence 
PrSequence & 
PrPage 1. 

long 
long 
long 
long 

sequence; 
page: //page (usli.ally H'TML) 

idealViewTi~://preseribed under normal state 
minViewTime; 
maxVievTime: 
loadTime; //expected load cime at throughput 

//for which sequence was designed 
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!: 

~nt 

~nt. 

:nt. 
?rPage o. 

?rFxVex & 

i'rSequence S. 

i'rSequenceitem & 

i'rSequence & 

PrSequenceitem &. 

pauseAllo'lled: :: user pauses when this ~cern l.S displayed 
:crwarciAl~c·..rea: 1: e!'laoie •• !-:rwarci• bucton wnen. disolaved 
skipAllc..,ed: .allo~ sk1~?~ng cnis page - · 
preloadPage: J·o~hen d1splay1ng this item, start prelo;,.dir:? 

//preloadPage before preloading next page 
fxvec: //list of ava1lable •spec:1al effects• 

:Ito be ·used ·.rhen ':::.in.ing ~s Late 
upSequence: '/another sequence to switch t.o 

i/when lnt.err:et. conditions improve 
~p!tem; //item Wlthin sequence tO SW1tCh tO 

·/when 'rnte=ec conditions 1mprcrJe 
downSequence: :/another sequence to switch to 

//when Internet conditl.ons degrade 
downltem; //item within sequence to switch to 

//when Internet conditions degrade 

class PrPage 

i: 

//H'l'ML page, or special effect. page, or applet. 
strl.ng 
string 
string 
long 
~rComponentVec & 

name: 
type: //H1'ML, VRML, Applet, FX 
url; //locator 
s1ze; //file size !for download mon1toringl 

componentVec; //list of components !images, sound. videol 

class PrComponent 
i. 

); 

1: 

); 

I I itnage, video, sound, applet and. other non- c:ext ·componimts of a page 
string 
string 
loru.J 
lonci 
scring 

scring 
scr1ng, 
scr1ng 
PrPageVec & 

miiiiC!I_type; 
sizer 
playTime:· 
url; 

name: 

//image, sound, etc. 
//file size 
//play !display) time: for timimg 
//locai:or 

.tyPe: //cext msg. ~pplet, ~nimat1on cllp 
select1onType: !/random, by pr1or1ty, specific 

. page.vec: I /page conta1ning this Flt 

//class of browser environment 
//for which sequences can be creaced 
scring name; 

;include •vauyWebPresSmooth.h" 

~lass Present:ationManager p~lic Applet: 

int ProbePage 1 I 
I 

~/spawn a separate thread to gauge chroughpuc rate 
spawnThread! "ThroughpUtTest:"J: 
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,-'/get maXimum nu:nDer ..... Sl.=r&Ultar..eous cc~:-:ec:l.ons 
.'the browser ~.s allo.,eo ~o ope·n· 

·::.axc'onnectl.onC~:: = C.ro..,ser.gec.MaxConnec::~:::mC:tt!l; 

•/get browser's buffer s~::e 
net.BufferSize = arowser.~etNeet9ufferSi::ell; 

.' /inquiie what kinds of plug ins c.he browser has 
Srowser.getPluginstplugl.nVecl; 
fori plugl.n = plugl.nVec.:irstElement; 

· plug.in : = NULL: 
plug1n = plugl.n.~ext£lementtll 

swl.tch plugin.type 
( 
case pluginStreaml.ngVideo: 

PCTIUS97/19719 

sc.reamVideoType c StreamVideoTypeVec (plug in. •.rendorl : 
break: 

case pluginVirtualRealit:y: 
vrPlayer = Yes; 
break; 
//s..,itch 

:1 ·~al.t for c.;mpletion of the c.nrougilput r:esr: thread 
wal.t:Forl finish. "Througnpur:Test"l; 

I /no"' we have all parameeers needed c. 'a dec. ermine. 
//which of r:he present:ar:ion env1.ronmenc. to choose 
·environ • determtneEnvtronmerit o: 

//preload the top-level menu, ·and display it 
spawnThreadl "PreloadPage•, presView.rootMenuPage); 
~rPa~e =·p~sVie~.rootMenuPage; 
di~playPagel curPagel; 

//determ1.ne which sequences will potentially be used 
//in the presenc.atlon, as well as starting sequence 
rootPresenc.atl.on.startSequence. Determl.nesequencesc sequenceVecl: 

//preload first page of the. chosen sequence 
spa'wnThreadl "PreloadPage•. •Fx•. presview.rootl?resentatl.6nl; 

tispawn controlling thr~ad 
spawnThread( •rootSequenceManager"l: 

//spawn a separate thread to monitor throughput rate 
spavnThre~dl "PeriodicThroughputTest•l; 

I /Prol:iePaqe I I 

int Presentation::SequenceManagerll 
I 

curSequence 2 startSequence; 
cureriv = startEnv; 

ilgo through all ite~ of the sequence 
seqltem • mainsequence.pageVec.firstElement: 
while! truel · 
I 

//reassess the state of the network lsince prev. pagel 
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=urState • ~ssessscaceo1: 
:;wicc:h ::•J.rState 

::ase sc~hrougnp~~~~dNotChanqeDramat:Lc:ally: 
.: can we !=:eloaci one more c::mponenc? 
~ft preloadedCount ,~ MaxPreloadedCountl 

break; 
l 
next:PreloadSeqltem = 

curSequenee .get:Next:Preload.Seqltem t I ,· 
nextPreloadComp w · 

curSequenee.getNextPreloadCamponentll: 
i/check :.! this eomp is already cached 
nextPreloadComp.ealcDownloadTimet cur£nvl; 
nextDownloadOK = true; 

//for each comp being downloaded, · 
;";see if scarting .new download will thwart timing 
forti = 0; i < MaxPreloade.dCount.; ••il 
( 

1. 

comp 3 eomponent.BeingDownloaded( il; 
if( comp.st:atus != st:InProgressl 

cont:inue; 
eomp.ealcTimeToStart:t); 
comp.calcRema:LningTimeToDownload(); 

ifl. comp.timeToStart < 
comp.remainTimeDL + 

next:PreloadComp.totTimeDLI 

//timing • Lace: ic is not OK to download 
nextDownloadOK • falae; 
break; 

if( !nexcoownloadO~I 

bre4k: //switch 
/10~ to download this componenc; do it: 
spawnThrea.d I next:PreloadComp .preload)_; 
break: I /sw:Ltch 

case stUrlNotFound: //file not found 

case 

//can we skip chis page? 
i.f·l nexr.Preload.Seqltem.sk:LpAllowedl 

//yes:.skip it. 
nextPreload.Seqltem.setSkip(); 

else 
//no: try_to switch sequences 
nextPreload.Seqitem.setJumpSequencell: 

stThroughputlncreaaed: 
·//keep count of how steady is the increase 
ThroUghputincreasedCount++; 
ThroughputOecreasedCount a 0: 
nextSequence.nextltem • curSequenceitem.upSeqltemll; 
//can we afford ltiming-wisel to go up the sequence 
next:Sequence.nextltem.calcTimingl); 
if (nextSequence. next Item. c·:.:ningOK) 

elae. 

//yes: svi ti::h 
setNextltemtnextSequence.nextlteml: 

//no: a.ct as ·if ito change 
setStatuslstNormall: 
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case s t:Throughput:Oecreased·: 
//keep count of how steady 1s the decrease 
ThroughputOecreasedCount••: 
ThroughputincreasedCount = 0; 

calcCurTiming•l; 
~f(curSequenceltem.t~mlngOKl 

//we are st1ll ::JK for ::.iu.s and next:· page 
break.: 

//try·different ways to handle oncoming delay . 
. //(returns success if we can handle it) 
if( .(stat:us a handleLateTiming(l) a• Success) 

break;· 

//cannot: handle delay,with any other method 
//try-to switch to lower sequence 
curSequence • .c:urltem.lovSequence; 
nextltem • c:urltem.getLowSeqlcemll; 

break; 

case st:ThroughputLow: 
//keep-count of how steady is the decrease 
Througbput:OecreasedCount++: 
ThrougbputlncreasedCount • 0; 
calc:CurTiming(); 
H (curSe.quenceltem. timingOIC) 

else 
I 

//we are still OK for thia and next page 
break; 

setStatuslstThroughputOecreasedl; 
contlnue; //nex~ iteration picks it up and handles 

} //switch 
tiwhile 

//manager() 

inc h~ndleLateTimingtl 
I 

//if ve currently are displaying text. 
//inclreaae viewing t:lme by 20l 
//tvhehter it helps or notl 
iflcurttem.page.m1meType • •text:•) 
I 

increaaoVievTime lc:uritem, percent:lncreaaeForTextl·: 
calc:OurTimingtl; 
if(curSequenceltem.t:imingOKI 
( 

return· success; 

//can we replay any components already loaded? 
.1ft curltem.replayCompVec :~ NUI.LI 
( 

//rule: d comp i is replayed, 
I /then hh ·i .. 2; · ... must. be replayed 

· comp • euritem.·replayCompVec.lastElementll ;· 
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:.~iu.le · c::mp ·: =· :illLLI 

·a:-r:ualAddComp 1 comp1 ; 
calcCurT~~ingll; 

:f<curSequenceltem.c~mingOKI 

else 

cur!tem.setReplaytcompl: 
return Success; 

//try one more replay-components 
ccmp • comp.Prev~ousElementll; 

,!/are we preloading two pages ahead? 
//see if stopptng that will help 
//if it does not help, do. NOT stop preloading 1t yet! 
while Ill ,. 

PCf/US97/19719 

seq Item • ·,get:LatestitemForWhtchCosnpBeingPreloaded I I·; 
if( seqltem !a curltem · 

&& seqitem !:.0 curitem.-riextElementl. 

virtualStopDownlo~dlseqitem.downloadingComponentsl; 
calcCurTiming I I ; 
if lcursequenceltem. u·mingOKI 
i 

I else 
break; 

//while 

//we will be OK for this and next page 
St9P0ovnload(seqitem.dovnloadingComponentsl: 
retU:rn. Success: 

//can we skip next page lor eouplel? 
.:.nile 1 curltem.nextElement.skipAllovedl 
I 

) 

curitem.nextElement.setSkipll; 
calcCurTiming (I ; · 
if(curSequenceitem.timingOKI 
( 

11- will be OK for thi·a and next page 
return Success: 

//try FXs available 
if I .cull' Item. f'xVec ! • NULL!. 
I 

fx • curit;.m.f'xVec.firstElemenr:ll; 
while! fx != NULLI 
{ 

virtualApplyFxt fxl: 
calcCurTimingll; 
iflcurSequenceitem.timingOKI 
( 

//we will be OK for this and next page 
return Success; 

return Fail; 
1/handleLateTimingll 

1· //class 
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CLAIMS 

What is claimed i:S: 

I. A computer based method tor genernting a web site having a plurnlity of web 

pages. ihe computer having a stomge module and having a wide area network imertace. the 

method comprising the steps of: 

designing a menu web page having one or more menu hems; 

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 

s.nid menu web page. said second web page only capable of accessing the .immediately 

subsequ~nt 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 mod~le. 

2. The method of claim I. wherein said sequence of web pages is designed by n 

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: 

recei.ving a request signal from a destirmtion computer via the wide area network 

intertace. tor requesting access to the web site: 

trnnsmitting said menu web page and said web page sequence intbrm::uion to said 

25 Jestirmtion computer via the wide area network: 

displaying said menu web page. to a client on a display device coupled to said destination 

computer: 

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

receiving a menu item selection from a client: 

30 preloading said sequence of web pages nssociated with said selected menu item. using a 

dynamic preload algorithm: and 

displaying said sequence of web pages to ~he client without permitting the client to alter 

said sequence . 
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-L The method ot claim 3. wherein said step of preloading said sequence of web 

pages includes tlie 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: 

seuing 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: 

p~loading one of said two or more web pages into said destination computer storage 

module. based upon said priority value; and 

. dynamiq~.lly modifying sai~ pri9rity value of one or more web pages to reduce any delay 

in displaying one of said web pages to the ciient. 
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