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ENHANCED VIDEO PRr()GRAMMlNG SYSTEM AND
METHOD UTILIZING A WEB PAGE STAGING AREA

REFERENCE TO RELATED APPLICATION

The present applicaton is related to a U.S. application of Craig D. Ullman,

Michael R. Abato, Jeffrey M. Hammington, and Carl R. Duda. entitled “ENHANCED
VIDEO PROGRAMMING SYSTEM AND METHOD FOR PROVIDING A
DISTRIBUTED COMMUNITY NETWORK.” which can be identified in the United

States Patent and Trademark Office as application Serial No. 09/396693. filed
15 September 1999.

BACKGROUND OF THE INVENTION

Today, the capabilities of computers to provide massive amounts of educational

and entertainment information has exploded with the intemet. The Internet has the
power 1o transform society through unprecedented levels of information flow between
members. Currently. on-line systems offer a variety of different services o users.
including news feeds. electronic databases {either searchable by the user directly on the
on-line system, or downloadabie 10 the user's cwn computer), private message services,
elecironic newsletters, real time games for play by several users at the same time, and job
placemeni services, o name a few. However, 1oday, most on-line communications oceur

merely through text. This cumently stands in great contrast to the audio/visual

presentation of the alternative electronic medium. television. However, itis expected that
as multi-media's incessant growth continues, audio/visual programs will proliferate and
text will become less and less dominant in the on-line environment. Even though these
programs will be introduced. the Internet, will remain essentially user unfriendly due to
1ts very massiveness, erganization, and randomness. Simpiy stated. there is ne order or
direction in the Internet. Specific pieces of information are many times hard to find, and
harder yer, is the abilitv to put that piece of information inte a meaningfu} context.
Television. on the other hand. has been criticized for being a passive medium ~
“chewing gum for the eves.” as Fred Allen once observed. Television has alwayvs been
something you waichec. not something you ¢o. Many social critics believe that the
passivity television depends on has seeped into our entire culrz, twming a nation of

citizens inte a naten of viewers. While interactive tzlevision svstams have increasad the



20

[g8)
Ln

30

WO 01/20499

PCT/US00/25277

2

level of user interacuon. and thus, prowvided greater learming and entertainment

opporiunuties, vast information resources such as databases arz inaceessibie from such a

medium.

What i1s needed 15 a means to close the gap betwesn video programming and the
informantion superhighway of the Internet. What is needed is a wider. richer experience
integrating audio/visual and textual database clements inte an organized unique
nteractive. educanonal. entzrtainment experience. Currently, the Internet is a repository
of information cn virtually any subject. However, what ts nzeded is a mechanism for

combining the user-friendly visual experience of television with the vast information
resources of the Intemet.

SCMMARY OF THE INVENTION

The sysiem of the present invention combines broadcast television programming

and/or video programming which appears on a VHS or Beta tape, CD-ROM, DVD or
ather medium. or particular content from the [ntemet, or video programming at a video
server {hereinafter “video programming”), with the massive Internet, creating a new and
powerful educational and entertainment medium. The systern allows consumers 1o
receive more information in a more efficient manner than either television or the Interet
alone. Consumers not only can see a2 news report on television. but thev can also read
pertinent information about the report. as well as explore refated information about the
story. The program becomes the introduction te a particular subject. rather than the
entire subject ttself. The act of viewing a program has now become a more engaging,
enriching experience.

The svstem can also create a more intimate relationship between the viewer and
the program. The user might be solving problems or performing virtual experiments on
the Internet site that a teacher is discussing in an educational television program.
Similarly. the consumer might be solving problems that the fictional characters in a
television program musi sobve. Inboth cases. the consumer is an active panicipantin the
process. rather than a passive observer,

[nstead of an undirecied and unfocused exploration of Intermet sites. by synching
specific Internat pages o the video signal. the svstem puts the Internet in contex:. The

teievision program producers now can decide what addigonal information to offer their
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audiencz. This material can now be seen in the context of the television p’rogmm.

An addinonal advantage 5 that consumers don'l have to search through the
inerally hundreds of militons of pages on the Intenes to find appropriate matenial. The
matenal has already been filtered by the program producers and delivered to the
consumer automatically.

Another advantage of the system is that it changes the nawre of advertising.
Since additional information can be given to consumers automatically, advertising can
now pbe more substantive. allowing customers to make more informed choices. Now, the
act of purchasing a product seen on television can be streamlined -- the consumer can be
given the choice of buying the product instantly using the two-way capabilities of the
system.

In addition. users can take advantage of the two-way capabilities of the Intemet to
respond to polls. tc send e-mail or to link to additional sites. For example, a viewer
watching a teievision news program. through the system of the invention, can receive a
stream of Web pages which provide additional, specific information relating to the news
content -- whether background on the Presidential primaries or the latest change in
interest rates.

The video programming and corresponding internet pages can be viewed on
personal computers equipped with a television card. but the open software-based
approach enables anvene with a television set and JAVA enabied PC to experience the
system of the invention.

By marrying the appeal of video with the two-way dara transfer capabilities of the
Internet. the svstem creaies a powerful new medium: Video producers and Internet site
creators can enhance their content to extend their brand identity and differennate their
program offerings to the millions of people who are spending mors ume

navigating
through the resources of the World Wide Web rather than watching television:
advertisers can speak more directly to consumers dy directly sending Web pages to the
consumer 1nstzad of only displaying Web addresses in their commercials: and consumers
can gain 2 new level of interest and interactivity over a video-based medium. In addition
o providing significant and immediale benefits to broadcasters and advertisers, the

system wiil also presant educational programmers with a way to more effectively use

Intemet resources in the classroom.




10

15

T2
in

30

WO 0120499 PCT/US00/25277

-

Recenuy. several media companies have joined 1o create a system for linking the
Internet and tel=vision on the pcrsona": computer, called “Intercast” In this system,
content will be provided simultaneously with the TV video signal. This system,
however, requires that stripped down Web pages be sent in the vertical blanking interval
(VBD of the video signal. using up 10 three scan lines imiting effective bandwidth to
approximately 28.8 kbps. This approach. however, requires specialized hardware to both
insert the Web pages into the VBI and extract these codes at each PC since 1t takes up to
three scan fines of the VBL. Thus. the complexity and cost of the PC is increased.
Because the Web pages are transmitted with the videc signal. the Intercas: system is not a
true "two-way' systermn. bul merely a one-way "piggvback” system. in addition, the
Intercast is an analog video product, and thus, cannot handle digital video data.

The system of the present invention. on the other hand. is a much more flexible,
but less compiex. system. The present invention supports either analog or digital
television broadcasts without broadcasters or end-users having 1o alter their existing
systems, thus enabling broadcasters 10 reach a wide audience within a short time.

In a first embodiment, the actual Web pages are not forcad into the very limited
bandwidth of the vertical blanking interval (VBI). Instead. mereiv eight fieids of line 21
of the VBI are used to deliver the relevant Internet Web page addresses to tha PC. These
addresses are called "uniform resource locators™ (URLs). The system then directs the
particular Web browser to retrieve the identified Web pages from the Internet. Upon
rzceipt of the particuiar Web page(s), the system syncs the Web page(s) to the video
signal, and at the appropriate umes. presents the Web pages on one portion of the
computer screen with the television video signal. shown in a2 window on another portion
of the screen. and thus. provides the svnergistic Internet and television experience. One
of the advantages of the system of the presentinvention is that no specialized chip set
need be produced and implemented tnto the standard PC. Thus. complexity is keptto a
minimurm.

In one emboediment of the present invention. the VB is not used to ransmit the
URLs 10 the user. Inthis alternative ernbodiment. member broadeasters enter the Internet
through a member account, and will be provided with a graphical user interface for pre-
scheduling Intemet addresses. or URLs, for transmission to users at panticular times of

aav. This interface could also be usad to ransmat real time live transmissions of URLs 10
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The URLs are stored in 2 "Link File” for Jater

transmission over the Iniernet 1o the user at the broadeasters entered time

users at the same time as 4 broadcast
. which
corresponds to the broadcast ime of an associated program. The uming of URL's could
be determuned in advance or can be sent cut live. This embodiment eliminates the need
to place the URLs in the VBI. and also allows the broadcaster to store more than one
Link File for transmission to users in different time zones. for example. Further. more
than one broadcaster could access the same master schedule if desired. and add or delete
certain URLs to personatize the program for their iocal audiences. Also, personalization
can be taken o the singie user, or small group of users, by having the system send a
different siream of URLs 10 each user. depending on a unique user prefile. for example.
Thus, the personalization feature of thc'prcscnt invention allows each user to receive
information uniguely relevant 10 their interests. demographics. history. etc.  This
embodiment makes the transmission of URLs to the user even iess complex than the first
embodiment disclosed herein,

in another embodiment of the present invention. o web page staging area is used
on a client’s machine 1o construct a web page hidden from view. The machine receives
from a server a pre-fetch push command along with a URL and timer event information.
A hidden staging frame is set-up in memory for constructing the web page, and a timer is
initialized using the imer event information. A web browser uses the URL 1o retriev
conient and construct the web pags in the hidden staging frame. Afier the web page is
construcied and the timer expires or other relevant fimer event occurs, the web browser
retrieves the constructed web page and displays it to the user. Therefore, the user is
provided with a more teievision-like experience in viewing content. as the user need not
view the web pages being constructed.

Thus. it is an object of the present invention to provide order and direction 0 the
Internet by using television signals to place. orient and control such information in a
meaningful context.

It is an object of the present invention to create a more intimate relationship
between the viewer and the program by enriching the Jeaming e2xperience through the

provision of more in-dzpth informauon.
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DESCRIPTION OF THE DRAWINGS i

Figure {1sadiagram of the svstem design, showing the receipt and decoding of
videa signais at the subscriber location using the method of the present invention.

Figure 2 is a diagram showing an altemative sysiem embodiment 1o achieve the
integration of the Iniernet information with the video content by decoding the uniform
resource locarors at a server site and then transmitting the URLs to the subscriber stations
via the Internet.

Figure 3 1s a flow diagram of the basic sofiware design of the present invention,

Figure 415 a diagram showing another system embediment to achieve the direct
transmission of URLs over the Internet to the user at a broadcaster’s entered time without
enceding the URLs into the VBL

Figure 5 is a diagram of another embodiment including a digital cable box.

Figure 6 is a diagram of another embodiment including a digital T.V.

Figure 8 is a sample dispiay provided to a siudent of a lesson.

Figure 9 is a diagram of the distributed Com Server embodiment.

Figure 10 1s a diagram of a system for using a web page staging area.

Figure 11 is 2 flow chart a method for using a web page staging area.

DETAILED DESCRIPTION

Thz svstem cf the present invention combines the rich visual capabilites of videc

with the vast resources of the Intermst. As shown in Figure 1, an embodiment of the

imvention 1s a computer based system for receiving a video program along with
embedded umtorm resource locaters (URLs)--which direct the user's computer 16 to
address locations, or Web sites, on the Internet 20 1o retrieve related Web pages. These
Web pages correspond to the video presentation. The particular video programming can
be delivered in analeg. dighal or digirally compressed formars (e.g., MPEG?2) via any
transmission means. including satellit=. cable. wire. television broadcast or sent via the

Wab.

The video programming is preferably created at a centratized location. i.e

content ¢reation 4 as shown in Figure 1, for disiribution to subscribers in thair homes, for

axampie. Pregram creation is accomeplished acceording o any conventional means known

inthe art. After a video program is created. uniform rasource jocators are embedded, in
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ane embodiment. tnto the vertical blank nterval of the vides programming by the URL

encoder 8. shawn in Figure 1 In this embadiment. the URLs are encoded onto cight

fields of line 21 of the VBI. Line 21 15 the line associated with close capuoming. among
cther things. However. the URLs could also be embedded in other fields of the VBL. in
the herizontal portion of the video. as part of the audio channel. in any subcarrier to the
video. or if digital, in one of the data fields.

Although Figure | shows the video with URLs over the same transmission line,
the URLSs can be sent down independently of the video program on a data channel. In
this embodiment, the URLs can be forwarded to the remote sites either prior to initiation
orduring the program. Preferably, the URLs have associated time stamps which indicate
to the subscriber stations when. during the video program. to display the particular Web
pages addressed by the URLs. Alternatively, the user can select when to call the
particular Web pages for display with the video program.

The parucular information in line 21 is not part of the visua! part of the program.,
and thus. is not perceptible to the human eye. thereby making it ideal to send data
information to the users. While the bandwidih capacity of line 21 is limited. because the
system of the present invention transmits only the uniform resource locators (URLs), and
not full Web pages, therz is more than enough capacity. Furtherrnore. no additional
hardware is nzcessary at the PC 16 to implemeni the elements of the presant invention.
Thus. the present invennon has the additional advantages of peing very efficient and
takes advantage of conventional hardware.

Once the video program is created. it can be transmitied 10 user sites over anv
transmission means. including broadcast. cable. satellite, or internet, and may reside on
video servers. Furthermors. the video program, with or without embedded URLs. canbe
encodad on a VHS or Bzta tape. DVD or other medium.

Preferably, each recerver station comprises any Intel x86 machine \preferably a
486 processor. Pentium processor. etc.). an Appie Computer, UNIX or any other tvpe of
standard computer workstation. The local PC 1615 preferably connected 1o either acable
and/or broadeast television connection or to a local VCR or other video source. Ateach
subscriber site. the local personal computer 16 preferabiv recejves the cable transmission
by cable connection on the back of the personal computer 16. The video/audio program

can then be processed for display on the computar screen using any conventional PC ¢ard
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capable of displaying NTSC signals on a computer monitor, suchas Wér:TV card. In
addition 10 the cable connection, however, in the present invenuon there is also an
[nternet 20 connecuion created concurrently with iiﬂc cable connecuon.

The Internet 20 connection can be via high-speed line, RF, convennonal modem
or by way of two-way cabie carrying the video programming. The local PC 16 has
Internet access via any of the current ASCI software mechanisms. in an embodiment, at
each subscriber home. an associated local URL decoder 12 receives the cabie video
television program, as shown in Figure |. The local URL decoder 12 extracts the URLs.
preferably embedded in the vertical blanking interval. with the use of anv conventionaj
VBI decoder cevice. The URL decoder 12 may be zither a stand-alone unit or a card
which is implemented into the personal-computer 16.

In another embodiment shown in Figure 2. the uniform resource locators (URLS)
are encoded into the video in the same manner as described above. Again. the URLs are
preferably encoded onto eight fields of line 21 of the VBI but may also be sent
independently of the video. In this embodiment. the URL decoder 24 is located at the
server site, as opposed to the subscriber location. When the decoder 24 receives the
video program signal. it strips out the URL codes on fing 21 of the VBI and delivers these
codes independently to an Internet server 28. The URL code is then subsequently
delivered over the Internet 20 1o the user PC 16. Simulianeously, the video is broadcast
over conventonal broadcast or cable transmission means 36 to the user’s personal
computer 16.

Another embodiment of the system. shown in Figure 4. daes not depend on. or
even use. the VBL In this embodiment. the system will run an online service over the
Internet 20. This service will be in the form of an Interne1l Web site 62 that provides a
user-inierface o a database 7% and to one or mors associated data servers 90, The service
will provide member-accounts 1o TV broadcasters 66 who sign up to use the svstem of
the invention in conjunction with their broadcasts. Each member broadcaster will enter
the service al their computer 70 through Web browser sofiware 74 using their member
account by entering various identification and password information. Once within their
account. the member will b2 pravided with a graphical user interface for pre-scheduling

URLs for transmission to users 118 over a direct Intemet connection 94 at parnicular
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tmes of dav. The same user interface, or a variation on it. can be used by Broadcasters
for hive transmussion 82 of URLs to users al the same ume as a broadcast 86,

Forexample. one exampie of this interface might be a scheduling calendar (daily,
weekly. monthly, yearly) in which the broadcaster 66 may allocate time periods which
coincide with their broadcasts 86, and during which they will send out URLs to their
users 1o link 1o Web pages. For each time period (for example, a particular hour long
period during the day) determined by the broadcaster 66 1o be a broadeast period (a
period during which they want 1o transmit URLs that correspond 1o a television show
being broadcast from their TV broadcast facility 110 10 the external TV 114 of the user
118 at that time), the broadcaster 66 may then enier a series of URLs into an associated
fite ("Link Fiie™) for transmission over the Internet 20 az that ume. This Link Fite might
have a user intertace such as a spreadsheet, table. or list. or it could be simply a tab-
delimited or paragraph-delimited text-file. As an exampie. each of the records in the
Link File consists of a data structure which could contain information such as:

{<timecode>, <URL>, «label or title>, <additional informations,

<additonal information>....)

The above data structure is just one example. The records in the Link File
preferably specify the time. Internet address (i.e. URL). label (such as an associated
name). and some optional additional information, for each Web page the broadcaster 66
desires to launch during a show.

When a broadeaster 66 modifies their calendar and/or the Link Fije associated
with any given time period{s) in their calendar. this informnation is saved into the database
78 that is attached to the site 62, Each broadcaster 66 may maintain multiple calendars in
the database 78 if they broadcast in different time zones. for example.

The database 7§ provides the Link File records for upcoming time periods to a
server 90, which may be one server or a distributled network of server programs on
mulliple computers across the network. to be utiized for scaling 1o large national or
globai audiences. The server 90 provides the Link Fil2 records. including the URLs, 10
the user's personal computer 16, which is connected via a network. Examples of possible

networks inciude the public Internat 94, a direct private network. or even a wireless

natwork.
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Unz feature of the above embodiment 15 that one or more broadcasters 66 mav
utihize the same schedule in the database 78 for their own broadcasts 86 or during the
same proadcast. Forexample, a network broadcaster mav develop a master schedule and
various affiliate broadcasters may subscribe (o that schedule or copy 1t (in the database)
and add or detete specific URLs in the schedule for their local audiences or unique
programming. This scheme enables affiliates to insert URLs for local advertisers or local
subjects into a sequence of more general URLs provided by their network broadcaster 66.
In other words. the affiliate can add links that ride on the network feed and then
adistribute it to their local audiences.

The above embodiment can also enable personalization in the form of unique
series of URLs specific to each user’s unique profile. which is directly sent over the
Internet 20 to zach user’s specific client software 106. This can be achieved from the
broadcaster 66 to each individual user 118. or 1o particular collections of users. To
accomplish personalization. the service may send a different stream of URLs to each
user's client software program 10€. The siream ot URLs sent woutd depend on a user
profile stored in the database 78 or the client software program 106, a user profile which
is built on dernand or over time for each user 118 based on criteria such as the location of
the user, choices the user makes while using a client sofiware program 106, or choices
tne broadcaster 66 makes during a broadcast 86. or automatic cheices made by an
algorthm (such as a filter) residing on the service 62. Personalizaiion enables each user
toreceive URLs which are uniquely relevant to their interesis. demographics. histery, or
behavior in the svstem.

Svstem Operation

Once the URLs have reached the personal computer 16, svstem operation is
similar for all of the embodiments diagramed in Figuras 1. 2, and 4.

In onz embodiment. a JAV A enabled browser 98 as wzii as specialized software
106 for performing part of the method of the present invention are installed on the
compuier 16, The JAV A enabled browser 58 allows the computer 16 to retnzve the Web
pages 102 and is preferred software. since 1t is platform independent. and thus. enables
efficient and Tfizxible wanster of programs. images. etc.. over the Internet 20. The
specialized intzriace softwars 106 (hereinafter, "client softwars"}. attached as Appendix

A.acts as an interface between the video programming and the Intermnet functions of the
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present invenucn. The client software 106 retnizves URLs from the video program
tembodiment ¢f Figure J) or duirectly from the [ntemel connection (embodiments of
Figures 2 and 4, interprets these URLs and directs the JAVA enabled browser 9% to
retrieve the paruicular relevant Web pages 102. and synchronizes the retrieved Web pages
10 the video content for display on the user’s computer 16, as shown in Figures 3 and 4

and explained in more detail below.

In one method. the URLs are encoded 2nd embedded into the video signal by
inserting them into the vertical blanking interval (VBI). as mentioned above.

In another embodiment. the URLs are entered by member TV broadcasters 66
along with specified times for transmitting the URLs ta the user. At the appropriate
times, the URLs are sent direcily over the Intermet to the user's PC 16 via the cliem
software 106 over a direct point-lo-point or multicasting connecticn.

One method of the present invention has the capability 10 detect identical URLs
sent directly arier one another which causes the browser not 1o fetch URLs in these
particular cases. As shown in Figure 3, once the URL code is received at the computer,
the client software 106 first interprets the URL and determines in step 42 whether the
particuiar URL has been received previously. If it has already been received, the next

ecetved URL is interpreted for determination of prior receipt. If the particular URL has

not been detected betforz. the software checks for misspelling in step 46 and any other
errers. and if ervors exist, corrects these particular errors. Once again. it is determined
whether the URL has been previousiv detected. 1f 1t has. the next URL is accessed in
step 38. If the URL has not been detected, the speciiic URL is added to the URL list in
step 54, The spacific URL is then sent to the Web browser, preferabty a JAV A enabied
browser 98. Upon receipt of the URL, the browser 98, in step 58, will accass the Web
site address | 2Z (Figure 4} indicated by the URL and retrieve the cited Web page(s) 102
via the lnternet.

Viewers can view the integrated presentation 1n th2 following manner. As
mentioned above, the video siznal s processed and displaved on a video window on the
PC screen using a WinTV card. for example. The comesponding audio is forwarded 1o
the 2udio card and sent to 1the PC speakars,

The aztua) rauseved Web pages 102, referenced by the URL. are optionalty time

stamped to bz displaved on the computer screen when predetermined related video




[
L

[}
o

WO 01720499 PCT/USN025277

12

-

-

content 15 displayed in the video window, thus, enlightening and enhancing the video
presentation by providing in-depth information related to the video content therero.
Another section on the screen is also preferably used to represent an operational control
panel. This controt panel provides a list of the URLs that have been broadcast and
correspondingly received by the computer 16. This control panel is updalted to add a
URL code each ume a new URL code is recerved by the PC 16, This list gives the
subscriber the flexibility to go back and retrieve particularly informative or interesting
Web pages that have already been displayed earlier in the program. or alternatively, to
print thern out for {uture reference. Furthenmare. the listcould include URLs referring to
Web puges not displayed with the broadcast program, but that provide further
information on a certain 1opic of interest to the viewer.

The present invention can best be understood with reference to an example. A
viewer can begin watching a musical video featuring a new band, for example. As the
video is received by the PC 16, URLSs are either being received with the video signal or
are being received dirsctly via the Internet 20 or another data channel. and are being
interpreted by the client software 106, Upon direction and command. the JAV A enabled
browser 98 retrieves particular Web pages 102 from Intemet 20 Web sites identified in
the URLs. These Web pages 102 will then be displaved on the video screen at particular
times. Thus. for example. while the viewer is watching the music video, biographical
infermation on the band can also be displaved adjacently to the video window. Web
pages 102 cculd also include an upcoming concert schzdutz. or even audic clips of the
bard's music mav be downloaded from the Internet 20. As another exampie. a user could
be watching a program rtaung 1o financial news. While the narrator is shown discussing
hign tech s1ocks. Web pages corresponding 1o detailed financial performance information
on high tech stocks, environment and characieristics can be displayed with the video on
the computer scre=n. If the personzlization features are included, Web pages associated
with a particular user's stack can be fetched and displaved on the compultar screen with
thz video program. YWhen the prograrn narrator switches Lo a discussion on the weekly
performance of the Dow Jones. Web pages presenting related financial performance
information can be simultaneously displavec. Thus, it is evident that the presen:

invenuon prefoundiv enrichas the viewiig and learming experiencs.




10

20

1~
Ly

WO 01/20499 PCT/US00/25277

13

I is understoed that there can exist altemative zmbodiments for use with the
presznt wnvenuon. For example, the user can view the imizractive program using a
television set 114 or other display monuor in conjuncuon with the display screen of the
personal computer 16. In this embodiment. the relevant Web pages are shown on the
personal computer 16 while the video program is displayed on the teievision monitor
4. Inthis alternative embodiment, a cable set top box receives the television program
from the multichannel cable. The personal computer 16 also receives the video program
from the muiti-channel cable and extracts the URLSs. embedded in the vertical blanking
tnterval of the video signal or directly transmrtted 94 over the Internet 20. The client
software 106 exiracts the URLs and retrieves the parucular Web pages as described
above. The Web pages are then synchronized with the particular video frames and
presented to the user. [tis understood that a hyperlink may exist on the Web site that will
allow the user to automatically load the ciient software and cali up the specific teievision
channei referenced in the Web site. For example, someone browsing the Internet 20 may
come upon a major lejevision network's Web site. They scroil to an interesting story then
chick on an hyperlink to turn on the software which tunes the TV window to the network
to enhance the information residing at the Web site.

Furthermore, instead of receiving the video program from a transmission means,
the video prograrn can be addressed dirsctly from the user site if the video program, with
or without embedded URLs. 18 stored on a VHS, Beta, DVD or other medium. In this
embediment, the user PC 16 and/or television |14 are connected to a VCR, DVD player
or other appropriate device.

Figures 5 and ¢ show two ajternative embodiments for use with the present
invention. Forexample. the user can view the interactive program using a television set
|8 or other display monitor 1n cenjunction with a digiial cable box 140. as shown in
Figure 5. Ip this embociment, the digital cable box 140 performs the functions of the
personal computer 16 shown in Figures 1, 2 and 4. In the embodiment shown in Figure

5, the client software 15 stored in memory in the digital cable bex 140, In one

embodiment. the digital cable box 140 includes two wners, thus aliowing both the Web

Page

and ths Video program 1o be simultaneously viewsd on the same screen. If Video

and Webstream, howevar, are cartied on one cnannzl, then only one (uner is necassary.
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The chent software retrieves URLs from the recaived video progrham‘ directiy
from the [nternzt connection 20 or via a separaie dala channe!l. interprets these URLs and
directs the Web enabled browser to retrieve the particular relevant Web pages, and
synchromizes the retrieved Web pages to the video content for display on the television
18, as shown in Figure 5. In this embodiment. the relevant Web pages are preferably
shown in one frame of the television 18 while the video program is displayed in anotner
frame. Altematively, the web page can replace the video program on the dispiay.

In this alternative embodiment, the digital cable set top box 140 receives the
television program from the multichannel cabie. The URLs can be encoded into the
digial program channe! using MPEG 1. MPEG2. MPEG4. MPEGT or any other
compression video scheme. Alternatively, the URLs can be transmitted 1o the digital
cable boxes 140 from an Internet server 148. The digital cable box 140 decodes the
URLs from the digitai video signal or directly transmitted over the lntemet 20. The
client software decodes the URLs and retrieves the panicular Web pages as described
abovz. The Web pages are then preferably synchronized with the panticular video {rames
and presented to the user.

As with all the embodiments described abeve, instead of receiving the video
program from a transmission means, the video program can be addressed directly froma
local video source 144 if the video program. with or without embedded URLs, is stored
on 2 YHS, Beta, DVD or other medium. In this embodiment, the digital cable box 140 is

connzcted 10 a VCR, DVD plaver or other appropriate device.

Figurs 6 disclases an embodiment where a digital TV 152 is the remote reception
unmil.  In this embodiment, the digital TV 152 performs the functions of the personal
compuler. shown in Figures 1. 2 and 4, and the digital cable box 140 shown in Figure 5.
In the embodiment shown 1n Figure &. a procassor means and memory are incorporated
nto the digital TV 152, Further, the client software and Web browser software are
implemented into memory in the digital TV 132, All of the functions described above
with referance 10 the other embodiments are periormed in a similar manner by the digial
TV 152 embodiment.

Although the digital cable box/TV 140, 18 and digital TV 152, shown in Figures
5 and 6. are incorporatzd into the embodiment of Figure 1. in substutution for the PC 16,

thev also couid be substiiuted for the PC 16 shown in Figures 2 and 5.
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The user can view tne video and web Conrtent on ons sereen (in two windows,, or
with the video on one dusplay screen and the Web contenton a separate displav monitor.
Alternativeiy. the user can access the video or web content separately. Thus. the user can

branch from video to web content and vice versa.

The present invenuon is well-suited 10 the education environment. In this
embodiment, students and teachers access one or more Web servers. The software
components inciude instructor and student user software, authoring software and database
assessment software. In one such embodiment, an instructor uses content creation
software on a personal computer to easily inegrate into their cumriculum current
information published on the Web, through an easy to use interface 156 such as that
shown in Figure 7. The instructor creates a playhst (i.e. linkfile) 160. the plavlist 160
comprising a listing of Web pages. text notes and questions. The Web sites and questions
are szt forth in a predetermined order and can be assigned times. Preferably, the URLs
derufying the Web site and time stamps are sent automatically to the deskiop of each
student in the virtual community, either during playback of a pre-recorded program: or
during a live event.

At cach of the student workstations. the program is directed by the plaviist 160.
In other words. the playlist 160 provides the structure for the program. At predetermined
times as dictated by the plavlist 160, the browser will go fetch and display a Web page in
a frame on the computer screen. Because program events can be setup in this manner at
predetermined times. the entire program and plaviist can be prerecorded and stored in a
Web database for fater access by students,

A significant advantage of the present invention for ecucational applications s

that the students and the instructor can be located anvwhere. as long as thev are all

I
-

connzcted to the Web. Because a server is essentially controlling the program. th
Instrucior ouiput comas from the server and the student workstations get automatically
updated by the Web server.

This sducational embodiment integratzs Web content and other media with
collaborative groupware functionality to create an interactive environment for studenis
and teachers. In this embodiment, the student can receive 2 traditional videc lesson

through a frame in his or per Wb browser, or from a elevision. Simultanecusly. the

presentinvenuon providas separate frames. an example of which 1s shown in Figure S,
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the browser displaying: 11;Web pages 1760 automatically delivered 1o each swudent's
desktop with information or exercises that complement the video presentation: (2) a chat
dialogue trame 168 for conversing with the instructor and/or other studenss onlinz: and
(3). an interacuve playlist 164 of Web pages and questions comprising the lesson.

In the student interface of Figure 8, each student can perform a virtual experiment
during a physics lesson to leam about gravity. for example. Further, the students are
conversing with one another and the instructor in the chat dialogue frame 168. They may
also send Web pages 10 one another and provide answers 1o questions from the teacher

via the chat dialogue frame 168 of the student interface 176.  With the chat feature,

students may break into subgroups for collaberative learning. Whenever a studentin the
group sends a message, the message is sent 1o the Intern=t server 20 and every other
student in the subgroup receives and views the message in their Chat dialogue frame 168.

The instructor. however. may retain control over the chat feature. For exarnple,
the instructor can terminate the chat feature or web pushing to terminate unruly on-linge
conversations or the sending of Web puges by students.

Urlike conventonal distance learning systems. systems consistent with the
present invention are more poweriul by allowing the instrucior to freely and conventently
exercise almost any type of testing strategy. The instructor can test students using a
combination of the Chat dialogue featurs and Web pages. For example, multiple choice
guestions and short answer questions can appear in the Chat window ]68. Essay
guestions. requiring longer answers, become Web pages. Asmentioned above. students
can perform virtual experiments on-line.  Once the instructor's personui computer
receives stucent answers, student scoring ¢an be presented to the instructor in any format
including tables, charts. diagrams. bar graphs. etc. The instructor. thus. can analyze the
results and has the capability of providing real-time feedback to the students.

Students can aiso r=ceive individualized feedback via branched interactive audio.
video andior graphics responses.

For example. the workstation mav branch to a

[+

particuiar aud:o responsz, preferably prerecorded in the instructor’s own voice, based on
the student response 10 a multiple choice quesnon. In this embodiment. a plurality of
potential audio responsas are made available af the student’s workstation according to
anv one of the methodelogies sct fonth in U.S. Patent Ne. 3.337.141. entitled DISTANCE

LEARNING SYSTEM. nersin incorporated by reference. Altematively, persenalized
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vides. audio and graphics segments can be delivered and displayed (o the student based
on 1 student answer or persenal profile m the manner set forth in U.S. Patent No
5.722.091. enuved COMPRESSED DIGITAL DATA INTERACTIVE PROGRAM
SYSTEM. herain incorporated by reference.

Responses 10 student answers can be more substantive based on the memory
feature of the present invention. The memory feature is an algorithm that selects an
interactive response (o the user based not only on the student’s current answer selection,
but also his or her previous responses. as discussed in the aforementioned applications.
The atgorithm. preferably stored in memory at each student’s workstation and under
processor control, merely selects an output interactive response based on student
responses. As another example, if a student gets three answers in sequence right, he or
she raceives a more difficult question. If, however, the student misses one or more of the
three questions. he or she receives an easier question.

In ancther embodiment of the present invention. a sysiem is desenibed capable of
handling the education requirements of several schools in an efficienily designed
network. The sysiem shown in Figure 9 solves the problems inherent in attempting to
service large numbers of users, the most obvious obstacles being the issues of ioad and
performance. In this embodiment shown in Figure 9. communications servers {80
distripmie and route messages across a LAN, WAN and the Internet. Referring 1o Figure
9,17 the center of the diagram is the CGroup Database server. Surrounding the database
server are several Com Servers 180, each serving an area 192, Surrounding each Com
Server 180 are squares represenung user stations 188, The Communication Servers 180
are organizec in node relationships with one another.

Each node is responsible for serving an Area 192, An Area 192 s defined as a
Virual location serviced by a single Commurications Server 180 (or "Com Server”). An
Arza 192 may be a single school. an office. or may consist of several actual physical
locations. The defining characteristic of an Area [92 is that messages sent from one
member of an Area 192 to another need not b2 routed outside of the servicing Com
Server 180.

An Arza mamber s analogous to the frequently used term “user.™ For exampie, a

“user” mav be a studentin the educational embodiment deseribed above with reference to

Fizures 7 ana &
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The Distnibuted Communication System of Figure 9 shall permu the dynamic
additon of Communication Servers |80 within a group with little or no admimsiranye
tasks as well as the addivon of groups within an overall communications network. A
Communication Server group censists of several defined Virtual Areas 192 (preferably,
consisting of no more the 250 members each). each area 192 serviced by a single Com
Server 180. This system shall allow members of one Area 192, or group to easity
communicate wih members of another Area 192 or group without any configuration
changes.

Generally. service of very large numbers of users has required large expensive
servers and neiworks. As the user base increases, performance suffers and hardwars must
be upgraded to service the demand.

The Disuributed Communication System of the present invention aliows the same,
relatively inexpensive machines 10 serve an ever-increasing user base. The technique by
which this will be accomplished will be through the routing of messages from one server
to another when necessary.

The method essentially follows the same core pattern as IP routing and DNS
tookups. If a message is for a member not belonging to the current Area 192 or group,
the message shall be routed through the Distributed Communication Systern until its
destination, or somecne who knows the destination and can deliver the message, is found.
The destination will be cached so subsequent messages for that member or group may be
more efficiently detivered.

Reterring again o Figure 9.1 a message is posted by member “A” and is intended
only for the members of group | the message shali never leave Area | Com Server.
However. if tha message is intended for members of Arez | and the members of Area 2,
the Ares | Com server forwurds the message 1o the group database server 184 The
message shall be broadeast to the members of Area | and tagged in the database 184 as
belonging to Area 2. The message is then routed to Area 2 and broadcast to Area 2
members. With this technique any member can potentially send a message to any other
member. 1f the Arza Com server 180 does not recognize the destination, the message is

forwarded up the line. Each Com server 180 does not nezd to know about anv other

server 180, Messages are routed unul they delivered. 1 undeliveraple. the original

sender s notified.
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INew Areas 192 can be udded onthe Iy, When a new Com server IE;S 15 added Lo
the network, 1t registers itself with the database applicauen. Henceforth, any message
destined for the new Arza 192 can be routed property without aftering the other Area
Servers 180.

This method and systemn works for global messages or for user 1o user messages.
Furthermore. new Groups may also be dynamically added. Once added, each new Group
Database Server 184 registers nself with the existing database servers 184. This
distribution of load permits nearly unlimited expansion with existing software and
hardware. Each server manages a finite number of members, cumulatively serving a
2rOWINE COMMuUnity.

Users nced not be informed as-to the particular Com Server 180 they should
connect to. Members are directed 10 a single URL. The selection of the server for user
connection 1s determined by load balancing software. In this manner. the network may
appear 1o be a global network of Servers or simply a local classroom.

The unique aspects of this architeciure, using database servers us routing
gateways, using techniques resembling IP routing and DNS lookup, enabies this system
10 serve with minimum administration and configuration and with Jower end, cost-

effective hardware.

Web Page Staging Area

A web page staging ar2a feature permits construction of web pages hidden from
view of the uszr. Once (n2 web page is construcied. it is displayed to the usar based upon
imer event iformation or receipt of a particular cornmand that it be displayed. This
feature thus crovides the user with a more elevision-like expenence in viewing contem
from the intarnet or other source in that the user need not view a web page being
constructed on a display device, Use of timer event information for dispiaving the
constructed web page aiso permits synchronization of the web page with associated
programming. For exaraplz, the timer event information may be used to trigger display
of a web pags for an advertisement at the same time as coresponding information is
provided by the video programming. The programming. or an associaled program, may
include. for exampls. 2 videe program. audio program. multimedia program,

combinations of those programs, or other intormaticn. The content for the web page may
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include o wide variety of informaton such as. for example, advertusements, 5ports,
grapnics, musiz. or any type of mulumedia informauon.

Figure 1015 adiagram ot 2 system 200 for using 2 web page staging area. System
200 includes a server 202 providing commands such as a pre-fetch push command,
explained below, and related information to a client machine 204, Client machine 204
includes a web browser 210 and an associated browser plug-in 208. Web browser 210
uses 2 partion of memory 214 reserved for constructing web pages hidden from view. It
also uses a timer event 212, such as a JavaScript umer, for use in determining when to
display constructed web pages when timer event information is used. Web browser 210
inciudes a connection tnrough the Internet 220 or other network 10 2 remoie web server

212 for use in retrieving content 1o comstrict web pages. Web browser 210 displays

content on an associated display device 209.

Ciient machine 204 may display both the web page along with programming as
described above, such as video. audio, or multimedia content. In particular, client
machine 204 may be implemented with a personal computer for displaying both the
programming and the web page, with a television for displaying both the programming
and the web page, or with both a personal computer for displaying the web page and an
associated television for displaying the programming. Personal computers may include
hardware and software fer displaying video and audio programming such as television
signals. Alsoc. televisions may inciude associated hardware with web browsers. such as a
set-top converter (digial or analog), for use in retrieving and displaving web pages and
other content from the Intermet. Therefore. client macnine 204 may be impiemented with
any type of digital display device or device for controlling a digital display device. or
combinations of such devices, and examples include a personal computer. a television, a
cabis box. o satellite hox, and a personal digital assistant,

in operation. serves 202 transmits a pre-f2ich push command with an address and
optienal timer 2vent infermation 206 10 browser plug-1n 208. A pre-fetch push command
1s usad to obrain and assemblie content, for example a web pags. prior 1o presentation on
an associated machins. The address is used to obtain particular content or other
IBiormanen rrom web sitzs or networks such as a lecal area network. wide-area network.,
intranzt. or tha Internzt. Anexample of such an address is a Uniform Resource ldentifier

(URDM. A URI s a compact string of characters for identifving an abstract or physical
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resourse Maorzspeciheahy. URDs provide a simple and extensible meuns for dennfying
a resourcy, and 4 URIL can be further classified uy o locator, 3 name. of both. The
specificaiion of URI syntax and semanucs is derived from concepts tntreduced by the

World Wide Web global inTormation imtiauve.

URIs include. for example. URLs and Uniform Resource Names (URNs). A
URL is a subset of a URI that identifies resources via a representation of their primary
access mechanism. such as their nerwork “location.” rather than identifying the resource
by name or other attribute of that resource. The term URN refers to a subset of URI that
1s required to remain giobally unigue and persistent even when the resource ceases to
exist or becomes unavailabie.

Browser plug-in 208 passes the UR] and timer event information, if present. to

web browser 210, which initializes timer event 212, as shown with connection 224, if

timer information is invoked. Browser piug-in 208 also uses the UR! 1o retrieve content

{or a web page from web server 222, As web browser 210 retrieves the content. it

constructs a web page 218 hidden {rom view in hidden staging tframe 214. Upon
detecting a time-out by tmer event 212, browser plug-in 208 commands web browser
210 to display the constructed web page. Alternatively, if a timer was not invoked.
browser plug-in waits for 2 show command 207 from server 202, In response to time-out
by timer event 212 or receipt of show command 207. web browser 210 retrieves the
constructed web page from hidden staging frame 214 and displavs web p‘ags 2i6 on
associated display devicz 209, Only one hidden staging frame 214 is shown for
illustrative purposes oniy: machine 204 may include many hidden staging frames by, for
example, using differen: reserved portions of memory in order to concurrentiy construct
manv web pagas hidden from view.

Figurz 11 is a flow chart of a method 230 further illustrating use of a web pags
staging area 1o construct web pages hidden from view. Method 230 may be implemented
in software by browser piug-in 208 and web browser 210 controlling operation of client
machinz 204, [n methed 230, server 202 sends to client machine 204 g pre-ferch push
cemmand aleng with a URI and oprioral rimer event information (step 2323, The pre-
fetch push commanc may include any type of information mstructing client machine 204
{0 construct 2 web page hidazn from view. The UR] specifies the network address for

oblaiming In2 content Tor the web page. Thne umer event informauon. when uvsed,
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provides an indicauon of when to drsplay the constructed web page and 1t may use a
JavaSenipt umer, or other software or hardware umers. Alsc. it mav provide a relative
ndication of when to display the web page. such as a particular number of seconds after
recerving the command. or it may provide an indication of an actual time at which 10
display it.

Browser plug-in 208 receives the pre-fetch push command. URL. and opticnal
umer event information (step 234). It sets up hidden staging frame 214 in memory and
initializes umer event 212 using the timer event information. if present (step 236),
Hidden staging frame 212 may be implementzed using a portion of memery in or
associated with client machine 204, Browser plug-in 208 may set up the hidden staging
frame by reserving a particular portion of memory based upon an expected size of the
web page to be constructed. and the size information may be sent by server 202 with the
pre-tetch push command. Alwematvely. a portion of memaory may be reserved in
advance for construciing web pages.

Browser plug-in 208 interacts with web browser 210 1o construct the web page
{step 238). In parucuiar. web browser 210 uses the URI or other address information to
retrieve content for the web page from web server 222 through the Internet 220 or other
network. As web browser 210 retrieves the content, it constructs the web page 218 in
hidden staging frame 214 so that the user does not view the web page being constructed.
The construciion involves retrieving and locally compiling content for the page for
presentation of page when completed. For presentation of the page in a web browser on a
computer display device. the construction involves assembling the content for dispiay in
e browser. 1f the web browser operates in a different environment. such as with a video
program. the construclion may alse invelve reframing the comem for display with ths

program. Although only web server 222 is shown for providing the content. web dbrowsser

210 may obtain the conient for the web page from server 202 or from multiple sources.

Browser plug-in 208 determines if a timnar was invokad through transmission of
timer information with the pre-feich push command tstep 239). 1f a timer was invoked.
browser plug-in 208 through web browser 210 monitors timer event 212 (o determine
whan 10 dispiayv the consiructed web page (step 240). In particular. it determines if timer
avent 212 has axpirad tsiep 2421 1 2 imer was notinvoked, browser plug-in 208 waits

for show command 207 from server 202 (s1ep 244). Urondetecting a time-outistep 242)
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nr reczving show command 207 (step 241, browser plug-in 208 commandshwcb browser
21010 display the constructed web page (step 244y [nstead of using a ume-out feature as
timer information. browser plug-in 208 may use other types of tme indications for
determining when to display the web page such as displaying it at a particular time.

Based upon the command from browser plug-in 208. web browser 210 retrieves
the constructed web page 216 from hidden staging {rame 214 and displays it on
associated display device 209 (step 246), Accordingly, the user is presented with a
constructed web page at a particular uime or in response to a particelar command, and
potznuially corrzsponding to programming also presented to the user. Although browser
plug-in 208 and web browser 210 are described as constructing one web page in method
230. they may concurrently execute method 230 for construction and display of multiple
web pages at the same urne or at ieast partially overlapping times.

Display device 209 may concurrently display both 2 program and web browser
210 for presensing the constructed web page. In particular web browser 210 may be
displayed in a window or frame overlayed on the program. referred 1o as a picture-in-
picture presentation. In this case. the content for web browser 210 is combined with the
program to generate one signal containing the overlayed browser window and contentin
the program. Client machine 204 may receive the program from server 202 or from other
sources, such as television, broadcast television, cable, satellite. local videe. and local
digital versatiiz disk (DVD). The local content may be siored on the hard disk drive of
cliznt machine 204,

Many uses o7 o web page staging area are possible, and {ollowing provides an
exampie of how it may used in conjunction with & sporting event. For instance. before
the coin toss of a professional football game. a producer decides that he wants to send the
users a game in the form of a JAVA appiet that will require a certain amount of time to
download. He also cdecides that he wants 1o send a web page of a graghic of historic
fumbies that decid=d past games betwezen the two (eams participating in the game. The
producer pushes the JAVA applet from server 202 to the user’s web page staging area in
machine 204. and 1o any other pariicipating users. along with a Javascript timer
embeddzd 1n the page in order (o have it launch precisely atthe start of the Tootball game.

in addition. the progucer sends 3 fumbiles graphic 10 the user's web browser 2101in

another hiddan frame and 1o the other users web browsers. Howsaver, the producer does
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not know exactly when he wants to show that page to the viewers on line, and he does not
include a Javascript timer in that page. When the game siarts. the JAVA game applet
automatically appears at the kickoff on the users'dispiay devices such as dispiay device
209. A few minutes later, one of the players fumbies. The producer then sends a
command to all the web staging areas on the client machines to display the fumbies
graphic in the users’ web browsers such as web browser 210 in machine 204,

Using the foregoing embodiments, methods and processes, the system of the

present invention creales a synergistic experience combining the vast resources of the

Internet with the presentation capabilities of television.
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CLAIMS

| A method of constructing a web page and preszating u constructad web

page on s disglay device comprising:
receiving an instruciion to retrieve the web page. including an address for use
in retrieving information to construct the web page:

retrieving the information using the address:

constructing the web page prior to display on the display device in order to
produce the consiructed web page: and

commanding the constructed web page be displayed on the display device
based upon particular criteria,

2 A method of constructing a web page as described in claim | wherein

the receiving step comprises receiving timer event information providing an
indication of when to command the web page be displaved on the display device, and

the commanding step comprises commanding the consiructed web page be displayed

based upon the timer event information.

3.

A method of constructing a web page as described in claim 1 wherein
the step of commanding further comprises the step of receiving 2 command
instructing that the constructed web page be displaved.

1

&, A methed of constructing 2 web page as described in claim | wheremn

the address comprises a uniform resource identifier.

3 A method of constructing a web page as described in claim 2 wherein

the umer evenl INTOrMANCN COMPrises a pariicular amount of Uime at the expiration of

which a triggar is generated to actuate the commanding step.

6. A method of construcring a web page as described in claim 5 wherein

the commanding siep comprises transmitting the constructed web page for display

upon detecung the trigger

mova
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7 A method of construcung a web page as described tn claim | wherein

Wt CONSITUCUNE S1ep COMPrises Constructing the web page in a memory module.

8. A method of constructing a web page as described in claim | wherein

the retrieving step compnises using a web browser 1o retrieve 1the information.

9 A method of constructing a web page as described in claim 3 wherein

the step of receiving a command comprises receiving a program concurrent with

receipt of the command instructing that the constructed web page be displayed.

10. A method of constructing'a web page as described in claim 9 wherein

the program comprises a video program, audic program, or multimedia Program.

1. A method of constructing a web page as described in claim ¢ wherein

the commanding step further comprises the step of transmitting the program and the
constructed web page to the display device for simultaneous display.

12 A method of constructing a web page as described in claim 11 wherein

the displav device 1s a television.

13.

A method of constructing a web page as desenbed in ciaim 9 wherzsin
the commanding step further comprises the step of transmitting the program for

display on a television and transmitting the constructed web page for display on the
display device.

4 A method of constructing a web page as described in claim 11 wherein
the ransmitting step transmits the constructed web page for display to be overlaved
on the dispiay of the program.

15, A method of constructing a web page as descrided in claim | wherein
the receiving. retrieving, construcing, and commanding steps are performed by 2

personal computer. a teievision. a cable bex. a satellite box. 2 radio. a telephone. a
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telepnone answernng device, a wueless telephone device, a wireless laterfet device, o

welephony device for the deafl or o personal digital assistant.

6. A method of constructing a web page as described in claim | wherein

the retrieving step comprises retrieving advertising, sports. or music content.

17. An apparatus for constructing a web page and presenting a constructed

web page on a display device comprising:

a recejver module for receiving an instruction 1o retrieve the web page,
including an address for use in retrieving information to construct the web page:

a retnieving module for retrieving the information using the address:

a construction modutle for constructing the web page prior 1o its display on the

display device in order to produce the constructed web page: and

a display generation module for dispiaving the constructed web page on the

display device based upon particular criteria.

18. An apparatus for constructing a web page as described in claim 17

further comprising a umer event module for receiving timer even: information and
providing an mndication of when 1o trigger the release of the constructed web page for

display on the display devicz, and wherzin the display generation module displays the

constructed web page based upon the tngger.

1. An apparatus for construcuing a web page as described in claim 17
wherein the receiver receives a command instructing ihe apparatus 1o display the
constructed web page. and the display generation moduie displays the constructed
web page based upon raceipt of the command.

20. An apparatus for constructing a web page as described in claim 17
wherein the address comprises a uniform resource identifier.

21 An apparatus for consirncting a wed page as described in claim 18

wherzin the umer ¢vent information comprises a particular 2mount of tme at the
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expiration of which the umer event module triggers the dispiay generaticn module to

display the constructed web page.

22 An appararus for constructing a web page as described in ¢laim 17

further comprising a memory for storing the constructed web page prior (o its display
on the display device,

23 An apparatus for constructing a web page as described in claim 17

wherein the retrieving module further comprises a camputer readable program code

means comprising a web browser program to retrieve the information.

24, An apparatus for consiructing a web page as described in claim 19

whereir the recerver module receives a program concurrent with receipt of the

command that the constructed web page be displayed.

25. An apparatus for constructing a web page as described in claim 24

wherein the program comprises a video program. audio program. or multimedia
program.

26.  An apparatws for constructing a web puge as described in claim 24

wherein the display generation module displayvs the program and the constructed web

page sitmuitaneousiy on the display device.

27.  Ap apparatus fer constructing a web page as described in claim 26

wherein the displav device 15 a television.

28. An apparatus for constructing 2 web page as described in claim 24
wherein the display generation module displays the program cn a television and

displavs the constructed web page on the display device.

29. An apparatus for construeting o web page 2s described in claim 26

whzrein the displuy genzranon medule displavs the construcied web page by
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overlaying it on the display of the program.

30 An apparatus for construcung a webd page as described in claim 17

wherein the upparatus is integrated into a personal computer, a television, a cable box.,
a satellite box, u rudio. a telephone. a ielephone answering device. a wireiess

telephone device, a wireless Internet device, a telephony device for the deaf, or a
personal digital assistant.

31 An apparatus for constructing a web page as described in claim 17

wherein the retrieving module retrieves adventising, sports. or music content.
3, A method of constructing a web page as described in claim | wherein

the step of construcuing further comprises saving a plurality of constructed web pages
in anticipation of their future display.

33, A method of constructing a web page as described in claim 7 wherein

the step of constructing further comprises saving a plurality of construcied web pages
in the memory module in anucipation of their future display.
34, An apparatus for constructing a web page as desenibed in claim 22

wherein the memory stores a plurality of constructed web pages prior to their display
on the dispiay device.

35. A method of constructing a web page as described in claim 1 wherein

the instruciien to rewrieve is received as pant of a program data siream.

36. A method of constructing a web page as described in claim 35 wherein
[=] =

the program data stream is received via 2 ransmission medium selected from the
group consisting of broadcast television, cable. satellite, microwave. radie. fiber optic.
telephone. wireless telephone. the Internet. an intranet, 1 public communtcation

network. and a private cCommunicalion network.
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37 A mewncd of consiructing @ web page as described in cluim | wherein

the instruction to retrieve (s recerved via a user interface at the direction of a user,

38. A method of constructing a web page as described in claim 335 wherein

the step of commanding further comprises the step of transmitting a program

contained in the program data stream to the display device for simultancous display
with the constructed web page.

49. A method of constructing a web page as described in claim 38 wherein

the step of commanding synchronizes the display of the program with the display of
the constructed web page.

40. A method of constructing a web page as deseribed in claim 33 wherein

the step of cormnmanding causes the constructed web page to be displayed on the

dispiay device simultaneously with the display of a program contained in the program
data stream on a second display devics.

41. A method of constructing a web page as described in claim 40 wherein

the step of commanding synchronizes the display of the program with the display of
20 the construcied web page.

22 An apparatus for construcung a web page as described in clatm 17

wherein the recetver mogdule receives ihe Insiruction (o retneve as part of a program
dala stream.

23
43, An apparatus for constructing a web page as described tn claim 42
wherein the program data stream 1s received via a transmission medium selected from
the group consisting of broadcast television. cable. satellite, microwave. radio. fiber
optic. telephone, wirgiess telephone, the Intemnat. an intranet, 2 public communication
i network. anc a private communication network.

44, Anpapparaws for constructing a web page as deseribed in clawm 17
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funther comprising a user interface for receiving the insirucuion 1o retreve at the

direzuon of a user.

45, An apparatus for constructing a web page as described in claim 42

wherein the display generation module displays a program contained in the program

data stream simultanecusly with the constructed web page on the display device.

46. An apparatus for constructing a web page as described in claim 45

wherein the display generation module synchronizes the dispiay of the program with
display of the constructed web page.

47. An apparatus for constructing a web page as described in claim 42

wherein the display generation module displays the construcied web page on the

display device simultaneously with the display of a program contained in the program
data stream on a second dispiay device.

48.  An apparatus for constructing a web page as described in claim 47

wherein the display generation module synchronizes the display of the program with

display of the constructed web page.
409, A method of constructing a web page as described in claim | wherein

the dispiay device 1s 2 television. a computer monitor. a telephony device. 2 wireless

telephony device, or a personal digital assisiant.

50. An apparatus for constructing a web page as described in claim 17
wherein the display device is a television. a computer monitor. a telephony device. a

wireless telephony device. or a personal digital assistant.

51. A method of constructing a web page as described in claim | wherein

the instruction to retrisve is received from a media playback device.

52. A method of constructing a web page as described in claim 31 wherein
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tne madia plaveack devies 1y selected from the group consisting of: a video tape

player. a digital video disk player, a digital media player. or a digital file server.

53. An apparatus for constructing a web page as described in claim {7

wherein the recetver module receives the instruction 1o retrieve from a connected
mediz playback device.

54. An apparatus for constructing a web page as described in claim 53

wherein the media playback device is selected from the group consisting of; a video

tape player. a digital video disk player. a digital media player. or a digital file server.

55. A method of constructing a web page as described in claim | wherein

the instruction [o retrieve 18 received in either within the vertical blanking interval of a
video signal. the horizontal blanking interval of a video signal. an associated audio

channel to a video signal. or a daia packet

56. An apparatus for constructing a web pags as described in claim 17

wherein the receiver module receives the instruction (o retrieve within the vertical

blanking interval of a video signal. the horizontal blanking interval of a video signal,

an asscciated audio channel to a video signal, cr a data packet.
57. A method of constructing a web page as described in claim | wherein

the instructicn 10 retrieve ts received via a.comrmunication link from a remote data
server.

58. A method of constructing a web page as described in claim 57 wherein
the commun:cation link comprises a communicauon network szlected from the group
consisung of: the Internet. an intranet. a public network, and a pnivate network.

59. An apparatus for constructing a web page as described in ¢laim 17,
further comprising a connection with a communization {ink 10 a remoete data server,

and wherein raceiver module recetves the instruction (o retneve from the data server
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vig the communication link

60. An apparatus for construcung a web page as described in claim 39

wherein the communication link comprises a communication network setected fram

the group consisting of: the Internet. an intranet. a public network, and a private
network,

61. An apparatus for constructing a web page as described in ciaim 17

wherein the display generation module displays a listing of the address associated

with the constructed web page on the display device.

62. An apparatus for constructing a web page as described in claim 34

wherein the display generation module displays a listing of a pluraiity of addresses
associated with the plurality of construcied web pages on the display device.
63, An apparatus for constructing a web page as described in claim 62

wherein the memory saves the listing of the plurality of addresses for later redisplay
on the display device.

64. A methed of constructing 2 web page as described in claim 1 wherein

the siep of commanding further comprises the step of instructing that the address be
dispiaved on the display device.

63. A method of constructing a web page as described in claim 32 wherein
ihe step of commmanding further comprises the step of instructing that a plurality of

addresses associated with the plurality of conswructed web pages be displayed on the
display device.

66. A method of constructing a web page as described in claim 33 wherein
the step of commanding further comprices the step of instrucung that a pluratity of
addresses associated with the plurahity of constructed web pages be dispiaved on the

display device.
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67 A method of construcung a web page as described in claim 64 further

comprising the step of saving the listing of the acdress for later redisplay on the
display device.

68. A method of constructing a web page as described in claim 65 further

comprising the step of saving the listing of the pluraliy of addresses for later
redisplay on the display device,

69. A method of constructing a web page as described in claim 66 further

comprising the step of saving the listing of the plurality of addresses in the memory

module for later redispiay on the dispiay device.

70. A programming transmission system for instructing one or more

Programming receivers (o Construct one or more web pages for delayed presentation
on a display device. the programming transmission sysiem comprising:

a programming source for providing a program da:a stream;

an encoder for 1nserting one or more addressed into the program data stream,
the addresses associated with one or more programs and identifving the storage
locaton of information comprising the web pages: and

a data transmitter for ranstnitting the program data stream via 2 transmission

medium (0 one or more programming receivers,
Tt A programming ransmission system as deseribed in claim 70 further
COMDIising an 1imer event generawor which generates timer event information
associated with the addresses. the umer event information indicating the period for
delaving the presentation of the constructed web pages. and wherein the encoder

furthsr encodes the timer event information into the program data stream.

72 A programming transmission svstem as described in claim 71 further
comprising a memory, within which is stored a plavlist database comprising:

the addrasses.
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the umer event information: and
& programming schedule,

the programming schedule associated with the addresces and the umer event
information.

73 A programming transmission system as described in claim 72 wherein

the piaylist database 15 remotely accessible and updateable by programmers.

74, A programming ransmission sysiem as described in claim 70 further

comprising a command generator for generating one ¢r more commands to the
programming receivers 1o display the construcied web pages, and wherein the encoder

further encodes the display command into the program data stream.

75. A programmung transmission system as described in claim 74 wherein

15 the command generator is able 1o be actuated in association with a program

transmission in real-time by a programmer.

76. A programming ransmission system as descriped in claim 70 wherein

the transmission medium s selected from the group consisting of: television. cable.

sutellite. microwave, radic. fiber optic, telephone. wirelass telephone, the Interney. an

intranet. a public communication network, and a private communication network.
7. A programminyg transmission system as described in claim 70 wherein

the encoder inserts the addresses within either the vertical blanking interval of a video

2
Chy

signal. the horizona! bianking interval of a video signal. an associated audio channe!
to a video signal. or a data packet.

78. A programming transmission system as described in ciaim 71 wherein

the encoder the addressas and the timer event information within 2ither the vertical
30 blanking interval of a video zignal. the horizontal blanking intervai of a video signal,

an associated audic channet to a video signal, or & data packet.
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79. A programming ransmission system as described i claim 70 further

comprising an intermediate distribution system which receives the program data
stream, the intermediate distribution system further comprising:

a decoder for decoding ithe addresses from the data stream:

a data server with a memory for storing the decoded addresses: and

a connection with a communication link between the data server and the

programming receivers for transmitting the addresses from the data server (o the

programiming receivers.

80. A programming transmission system as described in claim 71 further

comprising an intermediate distribution system which receives the program data
stream, the intermediate distribution system further comprising:

a decoder for decoding the addresses and timer event information from the
program data stream:

2 data server with a memory for storing the addresses and event timer
information: and
a connection with 2 communication link between the data server and

Programming receivers transmitting the addresses and timer event information from

the data server (o the programiming receivers.

gL A programming transmission system as described in claim 70 wherein

the addresses comprise Uniform Resource ldentifiers.
82. A programming transmission system as described in claim 70 wherein

the programming source comprises a broadeast ransmission. a real-time program

fead. or a media plavback device.

83. A programming transmission system as descnbed in claim 82 wherein
the media playback device is selected from the group consisting of: a video tape
plaver, u digital videc disk plaver. a digital media plaver, and a digital file server.

g A method of transmMIting INSIUSHIONS fTOM A programming
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transmIssion sySICM 10 ONne O More Progrimming receivers Lo instruct the
programming receivers 1o construct a web page for delaved presentation on respective
displav devices. the method compristng the steps of:

selecting an address associated with a program which identifies the storage
location of information comprising the web page:

encoding the selected address into a program data stream: and

transmiiting the program data stream to the programming receivers.

g83. A method of transmitting instructions from a programming
transmission system as described in claim 84 further comprising the step of
associating the address with timer event information, the timer event information
indicating the penod for delaying presentation of the constructed web page; and

wherein the siep of encoding further comprises encoding the timer event information

into the program data stream.

86. A method of transmitting instructions from a programming

rransmission system as described in claim 85 further comprising the step of selecting
the tirner event information from a playlist, the timer event information associated
with programming schedules which together comprise the playlist.

87. A method of transmitting instructions from a programming

transmission svslem as described in claim 86 wherein the plavlist is further comprised
of the address.

BE. A methed of transmitting instructions from a programming

ransmission svsiem as dzscribed in claim 86 wherein the playiist intormation is

remetelv accessible and undateable by programmers.

89. A method of ransmitting instructions from a programming

transmission system as described in claim 84 further comprising the steps of:

inserting an instruction o display the web page into the program dala siream:
anc
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transmititng the program date stream with the mstruction o dispiay to the

programrming receivers.

90. A method of transmitting instructions from a programming

transmission system as described in claim 89 wherein the step of insenting is
performable in association with a program transmission in real-time by a programmer.
91 A method of transmitting instructions from a programming
transmission systemn as described in claim 84 wherein the program data stream is
transmitted over a transmission medium selected from the group consisung of:
television, cable, satellite. microwave. radio, fiber optic, telephone. wireless

telephone. the Internet, an Intranet. a public communication network, and a private
communication network.

92, A method of transmilting instructions from a programming
transmission system as described in ciaim 84 wherein the step of encoding further
comprises inserting the address within either the vertical blanking interval of a video

signal, the horizontal blanking interval of a video signal. an associated audic channel

10 a video signal, or a daia packet
93. A methed of ransmiting tnstructions from a programming

transmission system as described in claim 85 wherein the step of encoding further

comprises insarting the address and timer event information within enther the vertical

blanking interval of z video signal, the horizontal blanking interval of a video signal,

an associated audio channel to a video signal, or a data packet.

54. A method of transmitting instructions from a programming
ransmission system as described in claim 84 wherein the step of transmitting further
comprises the steps of:

receiving the program data stream at an intermediate distribution system:

decoding the address from the program data stream;

storing the address in a rnemory in the intermediate disiribution system: and
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transming the address from the intermediate distribution system to the

programming receivers via communication links between the intermediate distribution

system and the programming receivers

95. A method of transmitting instructions from a programming

transmission system as described in claim 85 wherein the step of transmitting further
comprises the steps of:
receiving the program data stream at an intermediate distribution systemn;
decoding the address and timer event information from the program data

stream.

storing the address and timer event information in a memory in the
intermediate distribution system. and

transmitting the address and timer event information from the intermediate
distribution system 1o the programming receivers via commmunication links between

the intermediate distribution system and the programming receivers.

96 A method of transmitting instructions from a programming

transmission system as described in ciatm 84 wherein the address comprises

Uniform Resource Identifier.

97. A web browser plug-in product for use with a web browser program
embodizsd in a programrmning receiver. the plug-in product comprising a computer
readable medium having computer readable program code means embodied in the
medium, the computer readable program code means comprising instructions for:

causing the web browser program 1o acknowledge the transmission of
inswructions to the pregramming receiver from a programming scurce:

causing the web browser program 1o retrieve information from a
COMTAUNIC2LioN network via a communications link with the programming receiver
based on instructions received from the programming source;

causing the web browser program to assembie the retrieved information in 2
memory moduie in the programming receiver, and

causing the web browser program to accsss the assembled information and




WO 01/20499 PCT/US00/25277

40

L3

display the assembled informauon on a display means connected 1o the receiver

98, A web browser plug-in product as describad in claim 97 wherein the

Programming SOUICE i$ a programming ransmission sysiem which transmits the

5 instructions to the programming receiver in a programn data stream.
99. A web browser plug-in product as described in claim 98 wherein the
PrOETamrming ransmission system transmits the program data stream via a
transmission medium selected from the group consisting of broadcast television.
10 cable, satellite. microwave. radio. fiber optic. telephone. wireless telephone. and the
communication network.
100. A web browser plug-in product as described in claim 97 wherein the
communication network is selecied from the group consisting of: the Internet, an
15 intranet, a public network, and a private network.

101. A web browser plug-in product as described in claim 97 wherein the

programming source is 2 media playback device connected to the programming

receiver which transmits the instructions to the programming receiver in a program
20 data stream.

162, A web browser pleg-in product as described in claim 101 wherein the

media playback device is selected from the group consisting of: a video tape player, a

digital video disk plaver. a digital media plaver. and a digital file server.

25
103. A web browser piug-in product as described in ¢laim 97 wherein the
computer readable program code means further comprises instructiens for causing the
wed browser program to delay the access and display of the assembled infermation
baszd upon umer event information in the received instructions.
30

102, A web browser plug-in product as deszribed in claim 103 wherein the

compuizr readable program code means further comprises instruciions for causing the
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web browser program to consult a timer event module in the programming receiver 1o

determine whether the delay imposed by the iumer event information has expired

105. A web browser plug-in produci as deseribed in claim §7 wherein the

computer readable program code means further comprises instructions for causing the
web browser program 1o delay the access and displav of the assembled information

until the receipt of a command from the programming source.

106. A web browser plug-in product as described in claim 97 wherein the

instructions from the programming source comprise a2 Uniform Resource 1dentifier.

107. A web browser plug-in product as described in claim 97 wherein the

information comprises one or more web pages.

108. A method in a in a web page presentation system for displaving a

preconstructed web page associated with a program in conjunction with the display of
the program on a dispiay device, the preconstructed web page identified by an
address. the preconstructed web pages stored in a memory in the system. the method
comprising:

dispiaving the program on the disptay device: and

superimposing & display of the preconstrucied web page over a portion of the

displayed program.

109. A method in a in a web page presentation system for displaying a
preconstructed web page as described in claim 108 further comprising substituting the

display of the preconstructed web page for the dispiaved program.

110, A method in 2 in 2 web page presentation system for displaving a
preconstructed web page as described in claim 108 further comprising superimposing
a plurality of displays of a plurality of preconstructed web pages over portions of the

displaved program.
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"1l A method inuin a web page presentation system for displaving a

preconstrucied web page as described in claim 168 further comprising superimposing
a display of a listing of the address idenufying the preconstrucied web page.

112. A method in 2 in a web page presentation system for displaving a
preconstructed web page as described in ¢laim 110 further comprising superimposing

a display of a listing of the piurality of addresses identifying the plurality of

preconsiructed web pages.

113, A method in a in 2 web page presentanion system tor displaving a

preconstructed web page as described in claims 111 or {12 further comprising saving
the addresses in the memory for jater redisplay at the direcuon of a user.

114, A method in a in a web page presentation system for displaying a
preconstructed web page associated with a program in conjunction with the dispiay of
the program on u display device, the preconstructed web page identified by an
address, the preconstructed web pages stored in a memory in the system, the method
comprising:

displaying the program in a first window on the dispiay device: and

displaving the preconstructed web page 1n a second window on the display

device

115, A method inaina web page presenation system tor displuving a
preconstrucied web page as described in claim 114 further comprising resizing the

first and secend windows as dirscted by a user.

116. A method in a in a web page presentation svstem for displaving a
preconstrucled web page as gescribed in claim 115 further comprising superimposing
the first and second windows over each other. either portionally or entirely, as a

conseguence of resizing by the user.

117. A method in ain a web page prasentaiion systern for dispiaving @
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preconstrucled web page as described in clam 114 further comprising dispiayiag a

plurahty of preconsirucied web pages n a plurality of ‘windows on the display device.

118. A methed in a in 2 web page presentation system for displaving a
preconstructed web page as described in claim 117 further comprising resizing the

pturality of windews as directed by a user.

119. A method tn a1n a web page presentation system for displaying a
preconstructed web page 2s described in claim 117 further comprising sunerimposing

ihe first, second. and plurality of windows over each other, either pcruonally or

entirely, as a consequence of resizing by 'the user.

120. A method in 2 in a wep page presentation system for displaving a
preconstructed web page as described in claim 114 further comprising displaying a

pluratity of preconstructed web pages successively in the second window on the
display device. '

121. A methed in 2 in a web page presentation system for displaying a
preconstrucied web page as described in claim 114 further comprising displaving 2

third window contaimng a listing of the address identifying the preconstructed web

page.

122, A methed in 2 in 2 web page presentation system for displaving u
preconstiicied web page as dascribed in claim 117 further compnising displaying a

third windcw contzining a listing of the addresses idzniifving the plurality of
preconstructed web pages.

123 A mathod s 2 in o web page presentation system for displaving a
preconstructed web pags as described in claim 120 further comprising displaying a
listing of the addresses identifving the piurality of

“eo

third window containing «

Lad
L)

preconstructad web pages.
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124 A method 1o 210 & web page presentauon svstem for displayving a

preconstructed web page as desernibed in clams 121, 122,01 123 turther comprising

resizing the third window as directed by a user.

125. A method tn a in a web page presentation system for displaying a

preconstructed web page us described in claims 121, 122, or 123 further comprising

saving the addresses in third window in the memory for later redisplay at the direction
of the user.

126. A method in a'in a web page presentation system for displaying a

preconstructed web page as described i claim 124 further comprising superimposing
the first, second. third. and plurality of windows. as appropriate. over cach other,

either porticnally or entirely. as a consequence of resizing by the user.
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