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BACKGROUND OF THE INVENTION

Today, the capabilities of computers to provi dé massive amounts of educational
and entertainment information has exploded with the Internet. The Internet has the power
to transform society through unprecedented levels of information flow between members.
Currently, on-line systems offer a variety of different services to users, including news
feeds, electronic databases (either searchable by the user directly on the on-line system,
or downloadable to the user's own computer), private message services, electronic
newsletters, real time games for play by severél users at the same time, and job placement
services, to name a few. However, today, most on-line communications occur merely
through text. This currently stands in great contrast to the audio/visual presentation of
the alternative electronic medium, television. However, it is 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 its very

massiveness, organization. and randomness. Simply stated. there is no order or direction



yet, is the ability to put that piece of information into a meani ngful
context. Television, on the other hand, has been criticized for being a
passi ve medium - "chewing gumfor the eyes," as Fred Allen oncefraggRexyed.
Tel evi si on has al ways been sonething you watched, not sonething you do.
Many social critics believe that the .2passivity tel evision depends on has
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content with that mechanism combining television pro gramming with Internet resources.

SUMMARY OF THE INVENTION

Systems consistent with the present invention combine broadcast television

programming and/or video programming which appears on a VHS or Beta tape, CD-
ROM, DVD or other medium, or particular content from the Internet, or video
programming at a video server (hereinafter "video programming”) with the massive
Internet, creating a new and powerfil educational and entertainment medium. The
system allows consumers to receive more information in a more efficient manner than
either television or the Internet alone. Consumers not only can see a news report on
television. but they can also read pertinent information about the report, as well as
explore related information about the story. The program becomes the introduction to
a particular subject, rather than the entire subject itself. The act of viewing a program has

now become 2 more engaging. enriching experience.




Simlarly, the consunmer m ght be solving problens that the fictional
characters in a television programnust solve. In both cases, the consuner
is an active participant in the process, rather than a passive gmrmﬁr

I nstead of an undirected and unfocused exploration of Intern et 18 32 by
synching specific Internet pages to.3the video signal, the systemputs the
Internet in context. The television program producers now can deci de what
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seen in the cont ext}J of the tel evi sﬁgﬂrcﬁﬁggfﬂgﬁxﬁ%}{dgibtgal?\oe%élll%av v‘é%rtaé@e S
that consuhepeggon Tharses mighiseasotving prodighs dhgerfdridies airhil dpeerRAS oaf
mllions oh plgi%es on the Internet to find appropriate material. The

materi al HAS BEFEARePBah 2 fIFaGhst ét dFFUISHIS b @ edvcphionil delesisiondprietanver ed

to the c t ' . not.her advantage Qf the systemis . that it
changes tﬁsggﬂngﬁz'r g*éo% adj\r/]gl?Hl%{}?lnbsé. S0 P%é’éc’%]%mstlﬂ%ﬁﬁe 'illcrﬂo(‘j‘l"‘i/raﬁr‘éﬁ‘lcréé?\ ahe

gi ven to ceksisi@igogahomaitiseRe! 1h bARYREE ItBé AShsGRRr i ntive,
al l owi ng custoners to make nore informed choi cses. r%ﬁ@’ﬂc?ﬁ?ﬁ?{é@gz%ﬁ?ﬁﬁ{é

pur chasi ngPracgse.deer thawarpassive ebseviesi on can be streanliined -- the consuner

can be given the chorce of buying the product instantly using the two-way
capabilities ofll?l?‘ﬁ@d Oé%‘fwcc‘leﬂ aa%angﬁw,d e¥pkralionef Interest sidesaby sipehivE t he
t wo-way c iRk b . tQ.r nd .t olls,.to send.e-mail
o 101 i mePEant Bhtefes Boees A8 Bk Blenss s SRR il fheftPlenly an Pyl 1R

t el evi si ontekeistonprograanprotiicedsigbw iche dedigd @RaCAdditiehal MEAhARA 10 6f8r heel ve a
stream of Web pages. whi ch provide additional, specific information rel ating

to the nevidicgst dhts matenpcan BpWiheciegn buthe contexhef Predsledisivnipabgrpmi mar i es or

the | atest chan |0 st rates. The vide rogr anm ng  and
corresponding I'n edrd ﬁ]éionpggée‘%"iaagﬁ ’Bgﬁq}i%%éﬂm&? g‘ﬂg'r gg‘ffa‘o YoRButhERuEhetdgi pped
with a tellﬂvﬁﬂyhﬁn@ﬁﬂgofﬂﬂlioﬁﬁﬁfﬁ%@f‘ # Bfel IR g i b

anyone with a television set an AV,%\ er?abl ed PC%t%g agﬁ%b?%ﬁﬁzg@:?ﬂéhﬂgyst em
of the i nvaaenanhas] glresdly bamfiltdreBybyrtirer proggarmherodpaealanafdetivel@a 10i the t he
two-way data transfer c%@abi lities of the Internet, the systemcreates a
power ful rEWHRE WYPRAES producers and Internet site creators can

Cee e AR Bl W UG YR ST,
time navi glincegiditionab ugbrdtivoy @aderGem ©fcohbem¥rautbriidanyeRvERkhg cah han
wat chi ng tel evision; advert isers
now be 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 Internet
~ to respond to polls, to send e-mail or to link to additional sites. For example, a viewer
watching a television 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 anyone with a television set and JAV A enabled PC to experience the

system of the invention.



can speak nore directly to consuners by directly sending Wb pages to the
consuner instead of only displaying Wb addresses in their commercials;
and consuners can gain a new level of interest and interactivity over a
vi deo-based medium In addition to providing significant and i nhiedi&ed:
benefits to broadcasters and advertiseps, the system wll also present
educational programmers with a way to nore effectively use Internet
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three scan lines of the VBI. Thus, the complexity and cost of the PC is increased.
Because the Web pages are transmitted with the video signal, the Intercast system is not
a true "two-way" system, but merely a one-way "piggyback” system. In addition, the
Intercast is an analog video product, and thus, cannot handle di gital video data.

Systems consistent with the present invention, on the other hand, are much more
flexible, but less complex, systems. The systems support either analog or digital
television broadcasts without broadcasters or end-users having to alter their existing
systems, thus enabling broadcasters to reach a wide audience within a short time.

In one embodiment, the actual Web pages are not forced into the very limited
bandwidth of the vertical blanking interval (VBI). Instead, merely eight fields of line 21
of the VBI are used to deliver the relevant Intemet Web page addresses to the 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



m nimum I n anot her enbodi nent of the present invention, the VBl is not
used to transmt the URLs to the user. In this alternative enbodi nent,
menber broadcasters enter the |Internet through a nmenber account ,]gaﬂ@ @Pdl
be provided with a graphical user interface for pre-scheduling Intern
addresses, or URLs, for transm ssion ko users at particular tinmes of day.
This interface could also be used to transmt real tine live transm ssions

of URLS t O resgpiso@ihe thficMrewkh ‘ﬁ_ﬁ%éi@), ﬁwb{){[gﬂeg??ﬁ-[cg 1119%\/%%}%%@‘55 ggztcogit%@? Ihg a

"Link File" for later transm sSion ‘over rnet

br oadcast erssgrenht gmdeet t}ietmxopmic:timce,oijrreaﬁmomhsw:e@cjﬁdg@s Rhascastiohidmanef an
associ ated program The timng of URLs could be determ ned in advance or

can be sentcoBmurisgEen vththe o rideesignngtoes it hevinéaw ontinothkameibhe
URLS in th%\@ cr daatl 9 allo bhe br oadcaster to store nore than_one
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user, or small group of users, by having the systemsend a different
stream of URMN™F-each user, depending on a unique user profile, for
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user to receive ormat1 on uniq

dermogr aphi ahe URIS @ the ueéC - In this alte @R 0AMBOGIRK §Ferhg 6@&%&%\‘353}??& i URLS
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to the user even | ess conpl ex than other enbodi nents se erein.
Anot her entBternas thropgh amemiey aceoiint, arbwilf begproaided withfa @rapietataiskr ihekface
transrritti(rjrg cont %n%l, .su&E as tHat | ocat using the URLs. The network
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burden of rdlifRhytocusers althedant time sesHrondiasy BRIVRLs hre sthifed RAS9dnk File" MAR
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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 personalize the program for their local audiences. Also, personalization
can be taken to the single user, or small group of users, by having the system send a
different stream of URLs to each user, depending on a unique user profile, for example.
Thus, the personalization feature of this embodimemt allows each user to receive
information uniquely relevant to their interests, demographics, history, etc. This
embodiment makes the transmission of URLS to the user even less complex than other
embodiments disclosed herein.
Another embodiment permits dynamic reconfiguration of a network for
transmitting content, such as that located using the URLs. The network referred to as a
distributed community network, includes hubs that may logically reside on any machine

and provide control of routing packets containing the content. By using hubs 10 assist in

routing of packets. the burden of routing control at a corresponding server is decreased,



Met hods and apparatus consistent with the present invention distribute
functions for routing packets of information anong nmultiple machines in a
networ k. The nachi nes include hubs for inplenmenting routing functionality-
The hubs receive the packets and, based upon information in thelpa#RgifH,
determ ne target machi nes or other ne}work entities for receiving the
packet. The nethods and apparatus, in’particular, transnit content

associ ated V\f't h.a nedil.aw@r ogr(ﬂmfto a user machine. They receive fromthe
user machi ABNAPCHZ s reliphility, and, GThgcnaydpt i Beiwerk hn draasrsiiiogl concu iand

i nformati oneandifP-e0t,UskiRg & particular service, and they determ ne
targets fof recel¥ing t Re packet based upon the hierarchical routing

i nformati on. BaskfsUp@BodiRRnEeddisidtdnatvi G ' 2541 o the
targets. BRI EF DESCRI PTI ON OF THE DRAWlﬂpGiShéFPISS% 1}59%:21021 gf@g@%@? (ZP &e
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URLS to t hersuties of brire Biddptivimgornydtidnt he I nternet. Figure 3 is a flow

di agram of the basic software design of the present invention. Figure 4 is
a di agram showi Adcthagdt andrapparatus Aeesigiontiwitnthe presentineantionfiéstelbuednctions
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confi gur at ingedid progaam to a user machine. They receive from the user machine a packet
including an indication of hierarchical routing information and content using a particular
service, and they determine targets for receiving the packet based upon the hierarchical

routing information. Based upon the determination, the packet is transmitted to the

targets.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a diagram of the system design, showing the receipt and decoding of

video signals at the subscriber location using the method of the present invention.
Figure 2 is a diagram showing an altemative system embodiment to achieve the

integration of the Intemet information with the video content by decoding the uniform

resource locators at a server site and then transmitting the URLSs to the subscriber stations

via the Internet.

Figure 3 is a flow diagram of the basic software design of the present invention.

Figure 4 is a diagram showing another system embodiment 1o achieve the direct
transmission of URLs over the Intemet 10 the user at a broadcaster's entered time without

encoding the URLs into the VBI.



particul ar application of a distributed community network. Figure | | Ais
a diagramof an exenplary logical structure for a distributed conmunity
network. Figure 11B is an exenplary diagram of a physical networki§ MAR 2004
configuration for a distributed comunity network illustrating an
alternative source for a video signaly. Figure 12A is a diagi amof an
cxcrnpl arycontent push packet flowin a distributed comunity network.
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of a distri buteg- cogmuni t lnmm as. a large eSchool. Figure 14Cis a

di agram of an exSpT 2732 FIPR'E ALRIAU RreMIds t9a glugdent ¢ lssonconmuni ty net wor k

as a sinple net Fyuke 00y bkl K HEQAADL 0L R, SEREFDLy Flgure 14D is a

di agram of an exenpl ary inplenentation o Hrruni ty network
as_a conpl ex nefvgwrk1pAady kdiagamiodan exetphirhysen M orkledn VARG 4 8
DETAI LED DESCRI PT] ON Vi deo Programm ng System and Met hod Oné system

consi st ent MG OMHMRRIEKREYITRNt | on conbi nes the rich vi sual

capabilities of gyj - t he vast resources, of the Internet. As shown in
Froure 1. an  ohiil SO B dhaia R bn kPO L PR SELUPAeDDESR G4 o
recei vi ng parviicdlaﬂaliﬁmﬁﬁ&%fﬁ&ﬁﬁﬁm\ﬂéé&rﬁmﬁ%ﬁ&%ﬁ‘if orm resource |ocators

(URLsS) --which direct the user's conputer to address | ocations, or Wb

sites, on the | Figwradd A28 1 diagedm icf\em exngiled) Mégirapagasture Thes giswdiuiqpoes
correspond_to_the vi deokpr esentation. The particular video progranm ng can
be del i ver Sd PN ENEFSY™ di gital or digitally conpressed formats (e.g.,

MPER2) via any 1834 g | tellite ,cable, wr
tel evision br QagE:%E?m%?é g@ﬁt v‘ g%%@%ﬂbﬁgﬁﬁ \}?aéggﬁxb?ré(gcgphﬁyﬁao? gdr a
pr ef er abl y dStreiatteaticammanicenétwerk ARGtrhidedr Abrmative: sourcedak S@ide%rsi’g?a%i. on 4 as

shown in Figure_ 1, for distribution to subscribers in their hongs, for
Figure 12A15 2 diagram of an excmplary content push packet flow in a disiributed

community network.

Figure 12B is a diagram of an exemplary push/pull packet content for use in a

distributed community network.

Figure 13 is a diagram of an exemplary chat packet flow in a distributed
community network.

Figure 14A is a diagram of an exemplary implementation of a distributed
community network as a small eSchool.

Figure 14B is a diagram of an exemplary implementation of a distributed
community network as a large eSchool.

Figure 14C is a diagram of an exemplary implementation of a distributed
community network as a simple network providing video and other content.

Figure 14D is a diagram of an exemplary implementation of a distributed

community network as a complex network providing video and other content.



exanple. Programcreation |Is acconplished according to any conventi onal
means known in the art. After a video programis created, uniformresource
| ocators are enbedded, in one enbodinent, into the vertical bl anHSime{qmal
of the video programm ng by the URL encoder 8, shown in Figure 1. In thrs
enbodi ment, the URLs are encoded onto eight fields of line 21 of the VBI.
Line 21 is the line associated with clbse captioning, anong other things-
However, the URLs could al so be _enbedded in other fields of the VBI, in
the horizontal portion of the REJAJLER DESCREPTION audi o channel, in any

subcarrier to the video, ind%g(rjci. &i tal, é n.one 8& the data fields.

Al t hough Figure | shows th me transm ssion
line, the LTRI-Gnéanstbp & WRith ' ramon a
data channel. In thlps errb(ggi‘srtrgﬂt : “{] ng@@?}%‘ggﬁygﬁngéen %gﬁ\[ﬁ/}g{reggge It?{gﬂtgﬁgm\lermt e
si tes eit hemapgniibes obvidae witt thevastaesaieds g thdidrhagr AT hJBFEnaTi afe), af he :
URLs have assli(‘)q%é%t elggti']rre stanps which indicate to the subscri ber stations
when, duri rfig" IR SNDINTERIAPH IStarampitrdasedheysisar for cedeindtndepppesam :

addr essed .‘Eghg Lvely, the u an sel ect when to call the
particul ar % pgggbﬁ?%dﬂdg’lﬁgfgﬁé{/es\%u{cﬁ ‘?%@filmé 'ﬁVB’ﬁgQ‘r‘f‘?c”ﬂié‘sﬁéFPiﬂ@Hleﬁr

i nfor mati orl6i @ dddnss Bkatisnd) @k Wes it o 1K MichtRboRAL diried iR and
thus, is not perceptible to the human leye, tchereby naE?vneg'telré?el eglp%g%)s'send
data i nf orthese oWebopages coregspondiol thet hislebamebwéritionc apBigd tpdrtRlldri ide@l i s
limted, because the 15 M%]PHZRQ@-Q sli\)/stemtran_smts only the uniform
resource | JESPGPEMINGSAR Pe delivetrd in pnglpe. \fkgia) o digitally gemprassedrformats keg.,
enough capagbEy;2) Fahl 8aABhRsiol theafdidd ot IS [Jegessary at, the
PC 16 to i npl et tahge) el'enent’s oe?g{t’L&éll%ﬂ?ssénphg’\#\%%tY’g?f.ta"i’ﬂﬂgr,'%‘E(i‘{?gcﬁ esent
i nventi on hasentnea#kdiMebonal advant ages of being very efficient and takes
advant age of conventjonal hardware. Once the video programis created, it
can be transnitt BRF VileQsRIPSEAMBEIZ S cprefenbly creatashitts s icontratizad docation) uel ng

cervera. TR aoPdbed pirb B Figdht RSBl RpbRabesanBeindsmeere, can
be encodedxample. WriSzram cﬁ@t@nﬁﬁd&ogﬁ}(ﬁe@r&éﬂrbﬁ% éér:?l'%‘ cd erﬁ%ﬁéi‘?lg&ggg%oﬁ?c h

receiver station conprises any Int x86 machi refera
processor, 1Bk atnAfipr vvidss programds jreatad, uipforrh resoGoepodacsts atdhbeddedy ity
ot her type Qof The | ocal PC 16 is preferably

t andar.d. copput er kst ation.
connect ed tod"eecﬂstwgfmﬁmcﬁ’g?g}%vﬁﬁ%?%ﬁaﬂf&fﬁﬂé’é ¢f thevidse progreewmedutthe Ry to a
local VCR Qénceddte, skb¥hGn FRUTES: Mthi§tbodiment, the URLS are encoded onto eight

fields of fine 21 of the VBI. Line 21 is the line associated with close captioning, among

other things. However, the URLSs could also be embedded in other fields of the VBI, in
the horizontal 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 1 shows the video with URLSs over the same transmission line,
the URLs can be sent down independently of the video program on a data channel. In
this embodiment, the URLSs can be forwarded to the remote sites either prior to initiation
or during the program. Preferably, the URLSs 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 particular information in line 21 is not part of the visual 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 bandwidth capacity of line 21 is limited. because the



subscriber site, the |local personal conputer 16 preferably receives the
cabl e transm ssion by cable connection on the back of the personal
conputer 16. The video/audio progarn can then be processed for dijskiRaiidion
t he conputer screen using any conventional PC card capable of displaying
NTSC signals on a conputer nonitor, sgch as a WnTV card. In addition to
t he cabl e connection, however, in the present 'Invention there is also an

| nternet 20,seONRAALHAS oRl LaHeathi CARGHLFL i&gﬁ}s{(@eﬁﬂgﬁ%ﬁbﬂb@ﬁ Jﬁ@[{p&ﬁ“on The

| nternet 20 connection can be via high-speée C BfSStodem

or by way tferd moarayharadioagh asgagitpgFirienvibeeo B&@Géﬁ!ﬁhr@%ar&@ﬁeée@%? C 16
has Internet _access via any of the current ASCII software nmechanisfs. In

one enbodi HEnkC 1&ito daperaeiisihei demetiomé thapresssiomivenianh. | Fhad, thiRlprekleander

12 receive Vi deo el.evi sion.program as shown in Figure 1. The
Focal ORL kBTt AR e adifonet i ihlseT0r RN BRlashs canmddates adnantnge of
vertical DbtankhfendiHaedwade, W th the use of any conventional VBl decoder
device. The LJRL decoder 12 may be either a stand-alone unit or a card

whi ch i s inpl emthicedh¢ mideotpregmer sanaked; dnqautterirdbBmittdd @NRENGTes @WRO4ENt
shown in Figure 2, the uniformresource |ocators (UR-Ls) are encoded into
the video FANYHESICH Mmeananeiuding tieadeasiyadleaprioliite, aykuternety ted WRY sesatecon

preferably 0 i .gm ' f line,21l of the VB t may al so be
sent | ndeggﬁggﬁfg? (ﬁﬁlﬂpﬁe Vi u‘fé‘%féid?ﬁpfﬂ%“’e‘wﬂb%’i%ﬂ&?ﬁm e'f‘h%%ﬁe@@éc €24 is
| ocat edat eh@dtd oWARVRBQ Bk £pR! BYD &i dther rA&i@MPOSed to the subscri ber

| ocati on. When the decoder 24 receives the video programsignal, it strips

out the URL cod&sefgrably,weclpreceiver stetiorBionapribesiany Intel 86 memhineqpebdarably a
independenkh Q_an rnet server ThquRL code is then subsequently

| nt 8.
del i vered oV Pltotcﬁ%sof’ﬂ{]egﬁﬁg‘[pr%es?g’ ?‘ﬁé’ sapplpeomputes; UNIX gnamiadher typae! vi deo

i's br oadcagﬁandzﬁuebir@afww&kﬁﬂ%n. Wh@?&%ﬂ@(‘r: 1@%@?@%&@?&%@&%9@%? 36 to

t he user's persona conputer 16. Anot e systeni Shown
in Fi gure and/doleroadcsst tépesidn oonneotion @vea letak Y ORNG ofi¥r vided sbiiics, arbagi nent ,
the systemw Il run an online service over the Internet 20. This service
will be i nS‘\El\gﬁ&n?’ﬁ’rsﬂﬁv’o‘ﬂ‘;‘&?alPﬁréqr}%%omcrsliﬁtpéef@zbbﬁa@eiwdw qble tzansmission

00, The serytaat Comd B S AR e v 0 B o TRE BB P Breigithg
si gn up tocusheh bepricesaferdisplion thy esthp e sefech O8hp RS doVeidnl POSAA
broadcasts. Each nmenber broadcaster w |1 enter thé service at their
conput er 703paRleRiglismlayingNEIBE sigsals onarcenpaten siamgtot, lsect aneWieTV candolmnt by
entering vagkgds b 480 h e i eicA hoRasS Sy thel Mo ieatlon Sse iV ihin thel T
Internet 20 connection created concurrently with the cable connection.
The Internet 20 connection can be via high-speed line, RF, conventional modem
or by way of two-way cable carrying the video programming. The local PC 16 has
Internet access via any of the current ASCII software mechanisms. In one embodiment,
at each subscriber home, an associated local URL decoder 12 receives the cable video
television program, as shown in Figure 1. The local URL decoder 12 exiracts the URLs,
preferably embedded in the vertical blanking interval. with the use of any conventional
VBl decoder device. The URL decoder 12 may be either 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 Jocators (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



account, the nenber will be provided with a graphical user interface for
pre-scheduling URLs for transm ssion to users 118 over a direct I|nternet
connection 94 at particular times of day. The sane user interfacey [@B mk
variation on it, can be used by broadcasters for |ive transm ssion 0
URIs to users at the sane tinme as a ppoadcast 86. For exanple, one exanple
of this interface m ght be a scheduling calendar (daily, weekly, nonthly,

ly) i ich er 66 || £i i whi ch
Yorne te wibhef it 28 sPRERRIBTAE hustRRBaficRs “WheonPe HESPd Bn ekitoe URLs
to their uiddoprograhisidnal @ YER ogaal%mfe%degeﬁ Eints by Hﬁrvgganhf&ﬁivséqg%gg ;2

particular hour long period during the day) determ ned the broa

66 to be acpdesaudaptndsety e afidntepet isedrer @Bi NThevURIh chBeys WRt sutBedueansi t
URLs that cor.respond Eo a tel evision show being broadcast fromtheir TV
br oadcast fdﬁél"?rF gver tipIntgmetQ te theoisgaPC ¢ §1mug$ﬂ<fto|ﬁél}’u§‘sr\’ldeplls bagadchmt

ime), th er 6 Y f_URLS,into,
hssoni at od L PARER}iBRy Bk BE Lol RbsRis3 O ey 34 HE thhieriobersonaly

that time. cbhpatekilok File might have a user interface such as a
spreadsheet, table, or list, or it could be sinply a tab- delimted or

par agr aph- del i niAmgheresmbadiment oAtheasysexanhben ie&idurof, 46 e depes o) orhe
Link File consists o ata structure which could contain information such
as: | ~ NArS"E’E*)Béf-"-%ﬁ{’Pit todRbodupents the  syslem Wi yn aresnlinegservico auger the

i nfor mat i ongeraddht i J! i T dat ructure is
just one exaﬁﬁpﬁfbe.o'TEg&?gg%éé;%ﬁlrn @htggit?nﬂ'{(oef’f Q'?"’%‘?‘%Péﬁr*@zzﬁ%‘cﬁf?vd?m
tine, |ntensetinadficessa ddtatlse 1RInd to bhetimdre USddcATe A ASTOGE 8D ethe Hi30RY, and
some optional additional information, for each Wb page the broadcaster 66

desires t o WHUMeHde mamher-aceonaiy o (ebroadtassauehwhe sigbumtadiskitbs syshe of

cal endar a Link-File a ciated, wt n Lven tinme perjod(s) in
their cal eﬁgé&?eétﬂoﬁ]slhicﬁp%lp A %ﬁﬁﬁ?"&éﬂ’/ﬂé’ﬁa‘?tﬁt ga%eﬁbpﬁ%@g astes Wil gptef g
attached t qhé bavisk betRa- fer b0 aade lapd S Qs lhd;

calendars in the dat a}batt:sogl%%rif thegﬁgfega ggg?)éio;lﬁwl ?%P(salﬁ? ﬂ{l%l?rlg'%?]c?ﬁés,
for exanpl eccaunt by antabag var¥8:s plentifidamontdnd phisworEikormesar. BnfokithipaRat ng
time periods to.a, seryer Qg, whi ch ma% be one server or a distributed

net wor k of @8?%@?)?’85;{’5%"] be PrRYided wi@ agsepiueal vserdnteniage faiprarechedulingt o be
utilized fqigpp [ r t l._or. global audi ences., The server 90
provi des the Ltl’cr?;dl{ ! Ié‘l?srsiaoglotrgglssg}@ilﬁglrb& f%glrf’%eﬁ%@%t,c%ec %Q%ECP“%]CB]@FSOMI
conput er l@imesviclay) The samneases thistfeforetatatibn ofPi ¥R 88 uSdd PPERIaBE Sters

networks include the public Internet 94, a direct private nétwork, or even
a Wi rel ess for hive transmission 82 of URLs to users at the same time as a broadcast 86.

For example, one example 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 to link to Web pages. For each time period (for example, a particular hour long
period during the day) determined by the broadcaster 66 to be a broadcast perniod (a
period during which they want to transmit URLs that correspond to a television show
being broadcast from their TV broadcast facility 110 to the external TV 114 of the user
118 at that time), the broadcaster 66 may then enter a series of URLS into an associated
file ("Link File") for transmission over the Internet 20 at that time. This Link File might
have a user interface such as a spreadsheet, table, or list, or it could be simply a tab-
delimited or paragraph-delimited text-file. As an example, each of the records in the

Link File consists of a data structure which could contain information such as:



network. One feature of the above enbodinent is that one or nore
broadcasters 66 may utilize the same schedule in the database 78 for their
own broadcasts 86 or during the sanme broadcast. For exanple, a @eﬁ\ﬁozrllﬁ
broadcaster may devel op a master schedule and various affili até' AR
broadcasters may subscribe to that sehedule or copy it (in the database)
and add or delete specific URLs in the schedule for their |ocal audiences

or uni que progla{Fddides HIRS >S& nabl.es akfiliat: i nsert Ls, for
| ocal adverti se{s or | %dapR{subljgg%‘tas&i ?ll?llé ‘aagzehél&é!r]l]geﬁg?%%#Oggggé]%'rlﬂgpd]URLs

provi ded binfdretionpetwor k broadcaster 66. |In other words, the affiliate
can add links that ride on the network feed and then redistribute it to
their |ocal audiBh@beve dHa Struemouismyst oraexample. eHubresopds wotal LinktHien in

the formof uni.que series of URLS specifi.c t a ser'.s unique profile,
wnich 1o aprelerty SeBD 85 afve. ieléie A b (ERES eI Ske o Bp et | e
software 1 Y Bsomd o | ; i o

o v e THmo) mldzsiss, orﬂ?‘FSﬁS‘EF? 1o infifaliDE, 1F ERAIED Bhodhhe b%adggsqc%r?& i sh

per sonal i zétsirento lahechsdamnigasshomy send a di fferent stream of URLs to each

user's client 1Hﬂ1 MAR 2004 -12 software ‘prolgram 106. The stream of URLs
sent woul d depeNthesr? broadaapten pomadafies Wheis galendariand/argha harle Filg asociated

client sof I - - rqofil.e which .is.built.on d nd or
cverti e ARy BREGLRTRAIGG R Foalnd s MRTAo i el iR e EBERE Che
user, cho7gefa ishtabised o ke 08hiHRh bédABasterdd BM mad{thMaAne 1 O8I &8aA06, or
choi ces the broadcaster 66 nmakes during a broadcast 86, or autonatic

choi ces matiethpylatahasgl $of thenbroadsass in didfezent tinteeszopes,dor elkargplen t he servi ce
62. Personalization epabl.es eagh user. tqa.receive. URLs which are uni quel

rel evant to theitrkle Qﬁ?_ﬁ?%ﬁs}’,mﬂ@ﬁ%‘é#im gg? r??PE%JP?PPEﬁmB’&WFBF“O‘r%Oghe d
system Sysdrodn SRAVIALR AihyPeCend mmﬁ? lta?sgr?m{tﬁ?ﬁa%ria!b% REVG Herafi ut er

16, systemoperation is “simlar for e enbodi nen raned in

Fi gures 1, niiltigledompulers amessehbadivorky to e dkilisdddon bdadith ghioolag nfdnalsorve! |
as specialiﬁd software_ 106 for performng part of the nethod of the
present i n§@hel Biences. | Thesarverd0 grpvides the bigkduleaecords, irpladmavhe BRdis wd

browser 98 1.0:. L eve.the \\ ages, 102 angd. i s
preferred s%‘%s%é%gﬁﬁggﬂﬁcﬁg’%%ﬁs ggﬁnﬁq‘iicﬁedig%%%ﬁ%hvto r ‘aﬁ)(‘jaq'[‘ﬂﬁg?gpeoﬁgglces
ef ficient assvorkeificlide the pfccinté@rhetINArdfR: phvRgafetwBHE or V¥Ba WitBless

| nternet 20. The
network.

One feature of the above embodiment is that one or more broadcasters 66 may
utilize the same schedule in the database 78 for their own broadcasts 86 or during the
same broadcast. For example, a network broadcaster may develop a master schedule and
various affiliate broadcasters may subscribe to that schedule or copy it (in the database)
and add or delete specific URLs in the schedule for their local audiences or unique
programming. This scheme enables affiliates to insert URLSs for local advertisers or local
subjects into a sequence of more general URLs provided by their nenwork broadcaster 66.
In other words, the affiliate can add links that ride on the network feed and then
redistribute it to their local audiences.

This 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 Intemet 20 to
each user's specific client software 106. This can be achieved from the broadcaster 66
to each individual user 118, or to panticular collections of users. To accomplish

personalization, the service may send a different stream of URLs to each user's client



specialized interface software 106 (hereinafter, "client software"),
attached as Appendix A, acts as an interface between the video programm ng
and the Internet functions of the present invention. The clieht H&bftihar e
106 retrieves LTRLs fromthe video program (enbodi nent of Figure 1) or
directly fromthe Internet connection.jbenbodi nrents of Figures 2 and 4),
Interprets these URLs and directs the JAVA enabl ed browser 98 to retrieve

the parti cuofiiwadrebRbdah MEo 1R chronizes the retrieved Wb
pages to the vi dg?é’cor:tent for ﬁg?é%ﬁyyﬁé%ﬂseﬁﬁgoﬁ@ed:&pgmiwH?eélprolé? s9eds hown

in Fi gures B thadadbasn®B exHeailivadsd ftwarepRoseiaids, A&l L QRgnEbhad, the
URI s are encoded and enbedded into the video si gnaISé}xlgf;/ro ]i nselrt]ilnguthé]m

into the ve¥ahadormvanmedor eachrusan 1 (BUBIsyd omeritwsasidrasdha voxton ¢ Mhaossher
enbodi nent ,Chtopceesq“%s are enter ege b% menber TV _broadcasters 66 along with
speci fied tTes for Pranhct THE EHas grtlent softwars pragramy 106 er shpicepitiaat e
ti mes, the ARhd&cadtee | et t.o the user's PC 16 via
the client softwar gé?%egegﬁ@aé'grioggg{m %‘2?’5% g‘tt"ﬁ{ag'gich@"%%mﬁ%ﬁ ylcglaai:rgqrﬁbm
connect i on.(sa& #Ri RGP desidhing ortHoBNGEe EheP@s@ffibitidnBAaBles ORLHNRS b P&eive
capability detect identical URLs sent directly after one another which
causes the gﬁé\&“ Chhiye ungdyedy whevaRL® their inierssts, qemagraphics: hisesg r bAlsavidrown
in Figure 3, t?@gfstérne URL code is received at the conmputer, the client
software 106 first Interprets the URL and determines in step 42 whether the

particular URL has been received pr&g{&ygﬁmﬁbé it has already been

received, the next received URL is interpreted for determ nation of prior
recei pt. If the gaee thalURLsURIvetrsachedahe lpeesondlet@npeer b&fsysem begatsf iswar e

checks for msspelling.in step. 46 and any qQther errors, and if errors
exi st, cor r%%gpf%é’lle&;}h?ﬂ"i’ﬂﬁ’é?m&‘ﬂw megyip Eigyges h.2. prd #s det er i ned
whet her the URL Ipagndss ' I j 1..h the .next URL is
accessed in step 3?3. IPO?%YIB%E%%% gﬁ%b?&{)eeﬁfséjegtgeaétwee ,dstsﬁ%m@}fgé F?’Jiggarﬁ] L

i s added t olQ6hfor yRfaringmg ipart stfethe ndethodTbE tiepe@kdrit GnidRkioh Suré ARMIREYn the t he
Vb browserﬁmpref eg\abll_%@‘ AVA enabl ed browser 98. Upon receipt of the
' Y St

URL, the brdmeteds. engbledpmowsadiSadiows e aiputail bdo mitdkvesise W2b

the i mt or ndt ey TR 26 RApreRErelEhraR, KRR G Bialoafa SudePéndesh of SisiebrableFoud ng
2 Vi deo wi ndow on Tho Pe Sor eon ek R o R P AR AR LReed o
cor r espondi fgciabizedinicsface sofiwearsd 06 ¢hereineften tiliencsfohasd!y), as@ctiedtad Appendie
Speaker s, | TREACLHE il Ghlck Bl et e A Srot iy e brernik fonedone ot ©
present invention. The client software 106 retrieves URLs from the video program
(embodiment of Figure 1) or directly from the Internet connection (embodiments of
Figures 2 and 4), interprets these URLs and directs the JAVA enabled browser 98 to
retrieve the particular relevant Web pages 102, and synchronizes the retrieved Web pages
to 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 and embedded into the video signal by
inserting them into the vertical blanking interval (VBI), as mentioned above.
In another embodiment, the URLSs are entered by member TV broadcasters 66
along with specified times for transmitting the URLs to the user. At the appropnate
umes, the URLs are sent directly over the Internet to the user's PC 16 via the client

software 106 over a direct point-to-point or multicasting connection.



stanped to be displayed on the conputer screen when predeterm ned rel ated
video content is displayed in the video w ndow, thus, enlightening and
enhancing the video presentation by providing in-depth information rel ated
to the video content thereto. Another section on the screen 1§ MARI0
preferably used to represent an oper-@gional control panel. This control
panel provides a list of the URLs that have been broadcast and

corr espondi ngl yOnesirthodd e freSert Premt; Ls..eontrol papel. i dat ed
to add a URL code each ti malsa new UR?_IQEgégt]}egabg%’gl?ﬁeofeﬁ%/&f%@“%ﬁ%ﬁs Thi s
list givessephdiregthvafiariansranother taxh loabses thé Br@osdpark 1@ T8k WRI ENEhes
particul arly..i r]formative or i.nteresting Wb pages that have already f-been
di spl ayed %%P?Lf 4G YHShEMEdR &igure 3, enacaha bR lvedde, is receivedianthetdoaputs] f or

future ref . : : Li.St ul d, include URLs referring to
Web pages lﬁg? ng’?s%ﬁ%;e%%ﬁ ﬁ?%ﬂé‘tﬁﬁ?‘gé@%gﬁ PR arRInEHIn $t8R A2 prhsthca dhe

further ipdroculat URL i28 baers Rickived pr@Rb6s19f 11 |e¥elhe neait 15
MAR 7004 An exen&lkgr_y_ i mpl ement at |pon of hIeﬂ]Bbi@ﬁéadﬁﬁ\?gﬂ&c\élﬁ%\(@égﬁe6'5& be

under sltooprecw"?ch t ﬂéW&iﬁ@tqddoadetevdraimmtimoﬂpr\hﬁrlerﬁed‘iﬁga?thri&qghétummiiﬂ; a ;
r nd, r : r

by tho pC 8 betift L Berofs, I olfage chave eahsmmeHingia sreniéoan gmabthor ar o

bei ng recedvsd Hiahiegtdry e¥i : Qr__anogher dat.a. channel , and

are being inter prét ed by t 'eCBC ?‘em&ég’ﬁh‘?ﬁ% T55™ éﬂ%a%ﬂ'?’é&{si THWRed

command, t Whethehe ERAhasbednpovvious| 98eteakd | BVER Lﬁﬁéhéﬁﬂhmis%t?eﬁ@@ﬁ%w}agg
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from Inte 2 sites identified in the URLs. These b pages

will then %Eg%meg%ﬁﬁgéﬂn@rpﬁhéc‘wteédhséP@éﬁC bRIpwradded kathetURE $ist iy, f or
exanpl e, | | ' Fosd i si c vi deo, biographical

i nf or mat i ‘3%4.0%}1{: Elgecggcﬁ%aﬁ tgfﬁé\gé'ﬁgo Eﬁ% B@K/EE"WS&&] B\régﬁ?}?ly atgAYH'eeﬂﬁb&Fé'o

wi ndow. Velropseress. 10broausipk ¢ 156 URICHHESrodlbel DS O dith SO decoq thERhe. O

even audio clips of the band' s nusic may be downl oaded ’fro ht er net
20. As anciieddessli? Eiguse dimdicatediby the URd: ad regi evephe giteaWies bagd(£)d1 020

financi al gmehuevn\m |l e the narrator is shown discussing high tech stocks,
Web pages corresponcﬁ‘i ng to detailed financial performance information on

S et R BB 4 e

the video on the conputer screen. ersonal I'Za

i ncl uded, Wertiqned aboves theoideomiinal istpracesssd dnddigilayisn Svidk®Knddwabn e
f et ched ang di s‘?rlfg%ed g%ﬂt he cor}puter screen with the video program Wen
the prografmSHs R% 2 Wipd Viesd.der example.udbe oprrespontiingaudid iy fpvdrdedance of

the Dow Jomgsudio &R a%%?ﬁt tgrtﬁéﬁ?;?w%ﬁ related financial performance

information can be sinmultaneousl) e§spl ayed. Thus, it is evident that the
present inventi T senol estrieNed Web bahes @bﬁf&bﬁé@dﬁ:@» the URL, are optionally time

stamped 1o be displayed on the computer screen when predetermined related video
content is displayed in the video window, thus, enlightening and enhancing the video
presentation by providing in-depth information related to the video content thereto.
Another section on the screen is also preferably used 10 represent an operational control
panel. This control panel provides a list of the URLs that have been broadcast and
correspondingly received by the computer 16. This control panel is updated to add a
URL code each time a new URL code is received 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 them out for future reference. Furthermore, the list could include URLs referring

to Web pages not displayed with the broadcast program, but that provide further

information on a certain topic of interest to the viewer.



and | earning experience. It is understood that there can exist alternative
enbodi nents for use with the present invention. For exanple, the user can
view the interactive programusing a television set 114 or other display
nmonitor in conjunction with the display screen of the personalh #6mpiit er
16. In this enbodinent, the rel evant VY¥b pages are shown on the personal
conputer 16 while the video programis displayed on the tel evision nonitor

114. In this al ter asdrhplaneimpidmeration af 6 reses LinvEMRLIPAN BeBCHd YRR rdi&d
tel evision programfrom the nultichannel cable. The personal conputer 16

al so recei v84thIgETonasde aprexgmmie.f Aonswertvan baginiwatthing e imusatsll eiden deatwingct s
t heLJRLs, enbedded ,ip the vertjcal blank-Ing intervy of .the video signal
or directl yatnf‘éﬂéaﬁdt Foé(f"@@pgevéé‘s &Qe‘”‘*eﬁt'éFCr‘EE'g’e%g}’ﬁ*ﬁ@élﬁ’i RLs argeitherrieng o6

extracts th NE b Lo : [
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particul ar dadehahnemas] anbepreneanpreddtty thieliensseftiwarlet ] 06S Uptaahctoadaidat a
hyperlink may exist on the Wb site that will allow the user to

aut omat i cal F9mMPEad. thiel 8 Vide snakied brriveer Maretrigves ppriichiar sWekipages 1@ §oisi on
h | L.t h b site. b i ng t
Phternet 20 MG ol Whesfes Al . IRV EE S tEse. P Bosranl & Tl Bl
scroll to aﬂiép'fﬁ)@ﬂ%?ltlhggicﬁeb%yeehQ@Baﬁkﬁ]ﬁktim@ﬂ @E\ll(sthcgee&gliREl%,milEﬁﬁcr\riQ‘ﬂelt he

sof tware which tunes the TV wi ndow to the networ ance the
i nf or mat i on s esiclingghemusiver i beigraphidalimfrenation en thatsind adn alko bedisplaiedy t he

video programfroma transm ssion ns, e video, program can_ be

ar asaeq dAECERYY b ViORG Waed s Tieb Préesi e Co daiso IS AP uPGIRE cgreer
Wi t hout enbegglegh S : ; ' In
this enbod?rrent lé;g g%%%‘?‘i@%ﬂg%gfatﬁg}? %}&4{4@}1%5%& g#%%ﬁ%fl g& ?gﬁ’ntggﬂ{ éggtblo a

VCR, DVD pl @gerAs abotladr krampleps apsricatild bdewtitshing rp@ifas rdiatiiiato Ginaieay fews.
alternative enbodi ments for use with t h&ﬂ%r esent invention. For exanple,
the user canVhiledhe paraten isshewnydisqussing highfechsjoeks; Web\pagepeomesponding by

t her di spl mni ! ' ' ith a digital bl e box. 140 h
oLl et B, k) SARHREL! St ol Bl Pt BB P e
functions ofchhfateridfés @Bl beC AmEpidyed vith SHOWRddoN ofri 48T @tphter2s . 41f hife t he
enbodi nent shown in Figure 5, the client software is stored in nenory in

t he digital pemonelizasionTegures areoneluded;¥ozhi pagerassdchaedivigh & particalat esebostodkd 0

el udes oL ngn s Mpuall o ag bl Ll Vep g Bnd e M R froor e
program narrator switches to a discussion on the weekly performance of the Dow Jones,
Web pages presenting related financial performance information can be simultaneously
displayed. Thus, it is evident that the present invention profoundly enriches the viewing
and learning experience.

It is understood that there can exist alternative embodiments for use with the
present invention. For example, the user can view the interactive program using a
television set 114 or other display monitor in conjunction 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 television monitor 114.
In this alternative embodiment, a cable set top box receives the television program from
the multichanne] cable. The personal computer 16 also receives the video program from
the multi-channel cable and extracts the URLs, embedded in the vertical blanking interval
of the video signal or directly transmitted 94 over the Internet 20. The client software

106 extracts the URLs and retrieves the parnticular Web pages as described above. The



and Webstream however, are carried on one channel, then only one tuner is
necessary. The client software retrieves URLs fromthe received video
program directly fromthe Internet connection 20 or via a separate data
channel, interprets these URLs and directs the Wb enabl ed bridwsi 200
retrieve the particular relevant Web.pages. and synchronizes the retrieved
Web pages to the video content for display on the television 18, as shown
in Figure Sye ?aée@'a?e BIERQYh TR ized BN TR SHAA VB PRARSs AdSrdalan8lhy
shown in one frane of the“television 18 while the video programis

di spl ayed iwseranishedersiacanbat 2Alypen matrayetxist onhiee Weeb spademt wahaliepltecset he
video programon the display. In this alternative enbodjnent, .the digjtal
cabl e set topuissialcaly leekiiredianksoltyarcednds pahupibgypres ffor WRVisien channel

mul ti channel . cabl e. Th Ls_can he enc I nt - I ait gl

channel usifﬁ%fwé‘&%e%&?e-uﬁﬁ 3 mﬁ&%gl%g?ne}r@w%g gélgedlfgenkﬁﬁo%%gé%
conpr essi oRy¥h 4 e SERRVRsi oM @bAGIWEBLXe. THS skigHso @@mxé?@stﬁnggwhteheﬁcu o the
digital cable boxes 140 froman Internet sérver 148. The digital cable box
140 decodesontdmchypdRlisk fo mm b ehediofiwtaat Wi dielones gadlV winddiv wdhe petwaakisdni t t ed
over the Internet 20. The . client soft e.decodes the URLs and retrieves
the parti cinhAnasghe pRfgERatRn EeHS B ARF ¢ The Wb pages are then

preferably sync ' . ] ' I - ed to
Phe user . As wi Mg vl e r A i Mok gt P A e R PR S g
the video iREQGFcdPrdEam dan bE addreises dirctiEfraa thd ser sifedfthe pideg pagrannvitke
addressed directly from a |ocal video source 144 if the video program
with or wi terovithetssersdedR.s, issteredoad VIR, BetysY Dautashermyadivp. db Hup

medium In this,.enmbodi nent e djaital. .ca box 14 i a
VoR “DVD I SeSiBiERG SR e B G apflr WGP L) £ g ipastiash EARIE IR B erf
enbodi ment hé fpprbstidi@bievice, 152 is the renote reception wunit. In this
enbodi ment, the digital TV 152 perforns the functions of the personal
conput er, shown Figuregfirand €lshdv awd altematide ehbodimgntsafor gap vatththe pragend hown
in Figure 5, In the enbod] nglnt shown.in Figure. rocessor. means E{md

6
nMenory are HWEW%rI’g‘?r&iamﬂﬁ USET AP gigathe e’ff’ﬁﬁ‘.’éﬁrg ysing gleleyigian s

sof tware_an s b RYRT R BteRdl EdMIOHEE IS, s shotwhan
digital TV T%%ﬁggﬁ- 0 %%@%ﬁ%nﬁcgﬁiﬁgelggﬁh% E’?‘?gve e\‘/)vlbth r ef grsecr)lce to the
ot her enbodF?mé S. @h ehipenfbodiimsht, the digitahtdtae bowm @ perlymishiee flingtiomd of e 152
enbodi nent . t hough the digital cable box/ TV 140,18 and digital TV 152,
shown in Fi pemsenal compuierd 6 shown imbighpssria? aad fninthe s@bediaisat DGR IgIgyr e
L, Tn subst IS:[ %el (c):ﬁer];togoévbaere Fl)g: s%(g'bd in memory in the digital cable box 140. In one

embodiment, the digital cable box 140 includes two tuners, thus allowing both the Web

Page and the Video program to be simultaneously viewed on the same screen. If Video
and Webstream, however, are carried on one channel, then only one tuner is necessary.
The client software retrieves URLs from the received video program, directly
from the Intemet connection 20 or via a separate data channel, interprets these URLs and
directs the Web enabled browser to retrieve the particular relevant Web pages. and
synchronizes 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 another
frame. Alternatively, the web page can replace the video program on the display.
In this altemnative embodiment, the digital cable set top box 140 receives the
television program from the multichanne! cable. The URLs can be encoded into the

digital program channe! using MPEG 1, MPEG2, MPEG4, MPEG7 or any other



they also could be substituted for the PC 16 shown in Figures 2 and 4. The
user can view the video and web content on one screen (in two w ndows), or
with the video on one display screen and the Wb content on a separate

di splay nmonitor. Alternatively, the user can access the vi ddé

content separately. Thus, the user e¢dn branch fromvideo to web content
and vice versa. The present invention is well-suited to the education

envi r onnendompréssidn sidee pdiedicneniternaivetenhs URId daedehtearsmatedisthsrbgdsl mor e

Wb servers. The software conponents include instruct g}r a\r,%,gj tugen user
sof tware, cabichioriend 49dramandnisims! gervabhie The duieheptle DoKW ECofes Bife such

cComut or t SRERGPRUN? Gl abETy a0k ARy bR R o3P by P MR

conmputer t eir’carrircuarumcurre MAR 2004

i nfor mat i of, kbl 1SdiRes AR TTREs YWibreirt dVeOtalhaRiic 8ASY cb Papiistasideberifiedaadol®6 such
as that shown in Figure 7. The instructor creates a playlist (i.e.

linkfile) TROWdbhmgps anelthai prefdably oppehirariing withitse pargcelar Vdsogsagees, andex t
not es and questions, The Wb sites and questions are set forth in a
pr edet er ni PEsENddIErthaHEFTcan be assigned tinmes. Preferably, the URLs
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wor kst ations, the programis directed by the pl a%(IPi st 160. _1n other words,

the playl i efocabddes sonrcekd4ifige yide pragrani with phwithew grmbgdded UBLede#1F5 ned

ti di ct t | ayl i st 160, the b i1 a0 f
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event s Ca“fﬁ@é‘-{w%évdmimmforahemmﬁmm.ti mes, the entire
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program an Ist can be prerécorded and stored in a Wb database for
| at er access by Figurd 6disslosés aiegnhioidiroent whethadigigld \bi 5215 teensoent eSS EP Y

educational applications s that . the tydents and the j.nstrugtaq be
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fromthe Sg?@gp&gﬁ%hﬁgﬂgi%@%r}f Q\%Bérl kst at Pongﬂgeta autonatically up%gt ed by
the Web  seqnefemBdiimenihedhiid Fguresiqudcsadr medns gnéiremofg remaogatatehd
other media with collaborative groupware functionality to cre

i nteract i ventorthe dogited TV 1152 Sughemthe cligny splhwareans WeR Qrﬂwgereﬁggqrﬁglﬁ? , the
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with reference to the other embodiments are performed in a similar manner by the digital
TV 152 embodiment.
Although the digital cable box/TV 140, 18 and digital TV 152, shown in Figures
5 and 6, are incorporated into the embodiment of Figure 1, in substitution for the PC 16,
they also could be substituted for the PC 16 shown in Figures 2 and 4.
The user can view the video and web content on one screen (in two windows), or
with the video on one display screen and the Web content on a separate display monitor.
Alternatively, 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 invention is well-suited to the education environment. In this
embodiment, students and teachers access one or more Web servers. The software
components include 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 integrate into their curriculum current



present invention provides separate franmes, an exanple of which is shown in
Figure 8, in the browser displaying: (1)Wb pages 176 automatically
delivered to each student's desktop with infornmation or exercises that
conpl ement the video presentation; (2) a chat dialogue frams 8 mr
conversing with the instructor and/-Qf-other students online; and (3), an
I nteractive playlist 164 of Wb pages and questions conprising the |esson.
I'n the studephatidt SISIRRA 6h (e WtbeBoudnsi efdylidant iARAMBEN ORIy iHal ual
experinment during a physics |lesson to Jearn about gravity, for exanple.
Furt her, shewvstufamrs?7albe istmoter sieatpswi plhyliohél.anmihds) bl thehmayliss i 6Qict or
in the chat dial ogue.frane 168. They may  al so se b pages to one

anot her aREMBASVRAAISERSHe b PagegiRePPlsaant ALFiPRY theatRBsaengaress98s - 18

via the c [ u . t LAt a y e chat
feature, g ?éuséfg Efil?%aaiprfgé@gﬁﬁnlﬁ%cf%ﬁgh%%f%aﬁpﬁédﬁgi?n% flﬁ%‘%b ?g?ﬂ%ég 1)1’ g%’rmg
Whenever adghisiagthd WebRfe a8d G4 staRfSa@ sERSAAGAatidNE (GREE dgktdSofSBh t o
the Internet server 20 and every other student in the subgroup receives
and vi ews stidenmestbegatuahcehmunitGlestheridurirgpleybackd algg-reqerded pergramoor
however, y. retain control over the chat feature. For exanple, the

i nst ruct ordUPER 2ERYEBt e t he chat feature or web pushing to term nate
unruly on-1line t | : .

ni ke convent iAFERHSF BEsRRR Qbrklafong b bghim K RRAAEsy I AR INTh he
present i ryetier adrdy, theipluyiistieopidwideshlye stiiomviefior théprognahr Acpredeteoninedel y
and conveniently exercise al nost any type of_testing strategy., The

i nst r uct ortimegastdiciatedihydbaplayliss il Y, the beysst wabliggrfesh apddisiata Wb Rsgke

feature and b pages. For ex I Ltipl | ' . ort
anower - quebaTame FERE sl I, Beedlie bl g Can B b i
requiring dtpRaRfermNfdRintes, RS SRR p %ﬁgl]ay?ﬁt &Erid prerdoried uad stetdddant s
can performvirtual experinments on-1ine. ce the instructor's personal
conput er & Bhobidatabase fod dater aaessody studemtadent scoring can be presented to the
instructor in any. format . includin ahles, charts, diagra bay _graphs,
etc. The instr uétsgﬁzyﬁqqqhgqvagtgge %{r?&I%?'é’é’gl’ﬂ%m f?’e@ﬁf:?%onéh?f%ﬂﬁg 1S @gg%i lity
of providi -4 t t Seeditgcei ve
vt dual e o B8 Lo 80 e B B

graphi cs réepUeEseBecdust a eerasib essehtivdlwennksilatg tha pregraing theahsthweter qeputi cul ar
audi o response, preferably prerecorded in the instructor's, o VOI based
on the st uersnges from theseryer QﬂéﬂépSﬁ‘!ﬂem%P'@SEHSP%@‘GM%%@S@Y?Pfiaﬁm%‘?%gi nent ,
a plurali té%_gf potential audio responses are nade avail able at the
student's ¥station accordi ng to any one of the nethodologies set forth

in U S Patent iHgis ededtfonhf tmb8dimednt ekeplatek ANGE ¢ AMG other media with

collaborative groupware functionality to create an interactive environment for students

and teachers. In this embodiment, the student can receive a traditional video lesson
through a frame in his or her Web browser, or from a television. Simultaneously, the
present invention provides separate frames, an example of which is shown in Figure 8,
in the browser displaying: (1)Web pages 176 automatically delivered to each student’s
desktop with information or exercises that complement the video presentation; (2) a chat
dialogue frame 168 for conversing with the instructor and/or other students online; and
(3), an interactive 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 leamn 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 to one another and provide answers to questions from the teacher



SYSTEM herein incorporated by reference. Alternatively, personalizedvideo,
audi o and graphics segnents can be delivered and displayed to the student
based on a student answer or personal profile in the manner set forth in
U.S. Patent No. 5,724,091, entitled COVPRESSED DI G TAL DATA I hH#RAHI VE
PROGRAM SYSTEM herein incorporated-1 reference. Responses to student
answers can be nore substantive based on the nenory feature of the system
The menor yvihabt uha disloane dlagaer | 65 oT thasiudel esedaan] Tt ¥ ahtthy ehatfespense to
t he user based not only on the student's current answer selection, but also
his 15 MARtpdmds mapbak e spberoppuforcelphmaies leygingi Yoiipssuer 4 siudenein the

af orenenti oned applications,, The algorithm ef er abl ored in nory at
Gach ot udeSa ST FRiSFERR, trcmeraer Toebtab vt IBBR; eter Horel o BePBE < an
output int 5[1@:9{1Eﬁlﬁiersﬁﬁ%ﬂﬁ?ec@ﬁ*%@gn@@ie%ﬁs%’@r%ssﬁ@eﬁﬁ%ﬁ@hatﬁ%lo%wam%rl68. '
exanple, it a student Yets three answers in sequence right, he or she
receives a nor Fhdiddiuhetdr] hapast, sy rdthin chomelweer thehbatsfeandent Foriessiapleone or
more of the three questions, he or she receives an easier question. In
anot her enthsdnstaistorgraniteranippie dbhehat {outntg Gnvebpustysigdor srippe SRUbER-EB%abl e

of handling the .educati on r.equi nts of several schools in an
efficient!§ghﬁﬂﬁﬁﬂﬂgﬂ°r ﬁWgLRgo%ﬁgggﬁg@gﬁvgﬁl in Figure 9 sol ves the
probl ems i nher enjn)ikd @&dvefiddaldtib@ncs Farthing dySiesss, soffistemewih thbie
nost obvi ous obstacl es being the issues of | 6ad an performance. In this

enmbodi ment psfsenminventibngur reo@, povanial by eHownigshsiestneter td §6clydnd corivisnieatland
rout e nessages, across a LAN, N and the Internet. Referri n%?ﬁio Figure 9,
h

in the cenf&FrCHf AMESIANGYRFOF LEHRE LRS- SABSHEE YDt SHPEHEEY t he
database  aghbflaih 8 HEOIA biafQhl SRRYEAR %QP%%:@P%F%H 9 Aiglk 8R0itO2.

Sur r oundi ng- eac are squares resenting user sStations

188. The Cojediibng aindoghoPehiveved quitbtiond eawappeéar 18 dhd Chapddnd®k attBonEssaps
with one another. Each node is responsible for serving an Area 192. An Area

192 is def iguestions, requivingtionger pesvarschecomeWelspress As BEpdPnredabays: sitdents ons

Server 180 (or "Corn Server"). An Area 1 he a singl chaal

of fice, or cg‘rlﬁxpeﬁ 0 Yytugy ed .%ﬂqs aoé’t'ﬁg?' 3%;%?%5'mstru(ggogts?%&%géna?ﬁgmgg%?ni ng

char act eri §hidvélsufRnfAri¥elsd dullent'sBatin FBARIPSE 528 (o the AIFHABRr i EH Hf an :
Area 192 to another need not be routed outside of the servicing rn

Server 180.indndifgaables;khans, diagaaras,dgo gsaphs, ethel Heripginetr] thuased andyza thaser . "

For exanple, a "user" maybe a student. in 5he edu%ationﬁl enpodi nent _
descri bed a88its apdihas the eapabilify of providing real-time feedback to the students. u

Students can also receive individualized feedback viabranched interactive audio,
video and/or graphics responses. For example, the workstation may branch to a particular
audio response, preferably prerecorded in the instructor's own voice, based on the student
response to a multiple choice question. In this embodiment, a plurality of potential audio
responses are made available at the student's workstation according to any one of the
methodologies set forth in U.S. Patent No. 5,537,141, entitled DISTANCE LEARNING
SYSTEM. herein incorporated by reference. Alternatively, personalized video, audio and
graphics segments can be delivered and displayed to the student based on 2 student

answer or personal profile in the manner set forth in U.S. Patent No. 5,724,091, entitled
COMPRESSED DIGITAL DATA INTERACTIVE PROGRAM SYSTEM, herein
incorporated by reference.

Responses to student answers can be more substantive based on the memory
feature of the system. The memory feature is an algorithm that selects an interactive

response to the user based not only on the student’s current answer selection, but also his



to Figures 7 and S. The Distributed Communi cation System of Figure 9 shall
permt the dynam c addition of Conmunication Servers 180 within a group
with little or no admnistrative tasks as well as the additltgn f E oups
wi thin an overall comrunications netywrk. A Comunication Se @
consists of several defined Virtual 'Afeas 192 (preferably, consisting of
no nore the 250 menbers each), each area 192 erviced by a_single Com
Server 182f ‘I"r’il%‘eg%'ﬁe'ﬁﬂ%‘éﬁ a3 gy sierhive ke éf"r’c’iﬁé“‘)ﬁ"é’él ‘1@?0"‘6?“Sgr5h5 to
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user base increases, performance suffers and hardware nmust be upgraded to

service t maotlmminpl‘éhé aDitsdemit gets dlreCongwans UaselqomcSy@hamecﬁr shhecpvesent

I nvention allows_the sape, relatively ine nsji ve machi nes t erve an
ever - i ncr éBQiengifficdi aggstion. THe hoi"’é&ﬁm”&fué‘“é&‘vwsé‘?? PPf 8T WArF Ogéﬁc three

acconpl i sr@gsl%ljlsl hpgr Eﬁg&ggb%ﬁe%p&tqhgg off messages fromone server to
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Each node is responsible for serving an Area 192. An Area 192 is defined as a
Virtual location serviced by a single Communications Server 180 (or "Com Server”). An
Area 192 may be a single school, an office, or may consist of several actual physical
locations. The defining characteristic of an Area 192 is that messages sent from one
member of an Area 192 to another need not be routed outside of the servicing Com
Server 180.

An Area member is analogous to the frequently used term "user.” For example,
a "user" may be a student in the educational embodiment described above with reference
to Figures 7 and 8.

The Distributed Communication Systemn of Figure 9 shall permit the dynamic
addition of Communication Servers 180 within a group with littie or no administrative
tasks as well as the addition of groups within an overall communications network. A
Communication Server group consists 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 easily



sender is notified. New Areas 192 can be added on the fly. Wen a new Com
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Referring again to Figure 9, if a message is posted by member "A" and is intended
only for the members of group 1 the message shall never leave Area 1 Com Server.
However, if the message is intended for members of Area 1 and the members of Area 2,
the Area 1 Com server forwards the message to the group database server 184. The
message shall be broadcast to the members of Area 1 and tagged in the database 1 84 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. Ifthe Area Com server 180 does not recognize the destination, the message is
forwarded up the jine. Each Comn server 180 does not need to know about any other
server 180. Messages are routed until they delivered. If undeliverable, the original
sender is notified.

New Areas 192 can be added on the fly. When a new Com server 188 is added
to the network. it registers itself with the database application. Henceforth, any message
destined for the new Area 192 can be routed properly without altering the other Area
Servers 180.

This method and system works for global messages or for user to user messages.



Exanpl es of services nmaintained by the distributed conmunity network

I ncl ude a chat service, whiteboard service, and content push/pull service.
A chat service involves the ability of a particular group Of]?ﬁﬁ%? Lo
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miilions, the web of distribution could involve additional server-side hardware or even
actual client machines. An implementation of the distributed community network
permits routing of content to be spread among multiple machines, which eases the
processing burden on the server and provides for dynamic reconfiguration of the network.
The dynamic reconfiguration thus may involve adding or removing machines to or from
the network due to, for example, new network users or machine failures. As users and
machines are added to the network, for example, those machines may include software
packet switching.
Examples of services maintained by the distributed community network include
a chat service, whiteboard service, and content push/pull service. A chat service involves
the ability of a particular group of users 1o interact, such as via chat frame 168 shown in
Figure 8. The interaction of a particular group of users is referred to as a room, and the

distributed community network may dynamically change room assignments to add or



Control over these individual services resides centrally on a server
providing the services. However, packet distribution for that service
could be distributed over many server or client nachineségqﬁh nting
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required to remain globally unique and persistent even when the resource ceases to exist

or becomes unavailable.

The term "push” refers to the configuration shown in Figures 1-6 for automatic
delivery of content to the user. The term "pull” refers to delivery of content requiring
user interaction. A content push/pull service thus permits users to request content by, for
example, selecting or "clicking on" an icon or URL in order to have content transmitted
to their machine. In effect, the user "pulls” content to the user machine by requesting the
content. The distributed community network may provide for other network-type
services as well.

Control over these individual services resides centrally on a server providing the
services. However, packet distribution for that service could be distributed over many
server or client machines implementing logical entities referred to as hubs. A hub is

implemented in software. for example, and it performs routing of packets. The hubs need



profile informati on. The donut services specifies a "donut" of dynam c,

hi erarchical, shared user-profile information. In particular, it naintains
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structure on a conputer-readabl e mecddrm such as a menory and accessed by
browser prograns, associated web server prograns, and other applications
for use i notr vuplemgnt cmspasific senviesulverwhish drdyadismbiia pagksts; dehen they

Distributed. it t 200 | t hi I i ncl ot

Do oA ST D Tt i PR e T S wArmublL e s

216. Servs&.ﬁ?%?eg {ffa.%rydrﬁﬁn?ai qeuar?%g@%(# Br GhHplem2RliNG $eredrk ServisdsV eFor 14
a hu 24 ¢ to t I ad

i ncl udes onnect e xenpl ary servTces, onut service
226 and aeﬁﬂﬂﬁl@ﬂhepdﬁiﬂnﬂuélly §Rlavd £1gorzihbhs fBaphimisies vicesssRRmeandor22Batr e
connected with a data repository 230. Exanples of information for storage
in data repuiietvoitlyor JistininLreeting smplinamitdddy he SUB%nt for transmission to
users, and weh pages. Each of. the ee servers 210 212, . r

i nt er connect ed%i"g‘?ﬁ“ﬁéi ?OOFEsﬂB%‘@PWBFS%D%%mgﬁT‘Cﬁﬂrf,orgaﬁ %%hﬁr%fkﬁﬁggmc{ i on,
this embog q (SR (AYERAGLARNE. | PRl chal REVIEOMa 88 c6ARIRA LSRN t h
hub 224 igéds?g{rasleeél%iﬁgeﬁ'hg ex&npl gry Is]ervi ces 216, 218,? 226, angl)?228 are
only exameliest s3fin sier ddse ©f sipipie icHatbebyics elt wso mayMervpnirolled inea ditgese andul d

al so be provided by the server. For {he services, the servers nm ovi de
many t ype§061fenbﬁiﬁbém” sepaer THakingayse oksusiAm @O“Oﬁ@é&ﬁmam?ksw "é?mp’ﬂmet%hedi a.

Web browsers.fo 0 nicatin e [ : | I ous
pl aces such® g%?d’vfeg'}s%g%sgeé,s' %ﬁ%%&'gls&earp’qpr%%%gﬁla' n g&%gg g&-ﬁégg&ﬁg‘g , In a
sat el | i t e 1@ RYartdudiiSciReANbEhser WastduporsBleus@fs frofle. Thkentemabalbubelong toray

obtain the content in realtinme, or it may be prefetched and cached either
| ocal | y ormuitiple teersseinva chat| sereigei makingt ib simederbiob aclsh/pullisgpicedatGredles may

bt ai ) . .A djstributed It t wor.k ' '
Chece. exerRBPyIQ: FORELs 1o GRBRTRLRHS by oot abrgrane s BOT ERHAITREC o

_ ! _ b es. s
11 ot B ey e e e TRl 11 o1 hubs

of the serp¢pepns. Therefore, in order to transmt content to the «client

machi nes, the hubs in the servers Erovi de route co’ltﬁent from an autthori ng
client machi neFizsre 18Agsgrdiagtamb Pk 2D Gxemplagy plyysica Eth‘["i’i}é@%,m%,orand
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mul tiple Cih&ithed 5412065208 connected through a network 202 to a hub 220 within a server
210. Network 202 may represent, for example, the Internet, a wide-area network, a local
area network, or an intranet. Network 202 may also comprise a cable TV distribution
medium, broadcast medium, satellite broadcast, telephone lines, fiber optics, or any other
conventional transmission medium. Each of the client machines includes access to
particular services managed by corresponding servers. Client machine 204 provides
donut, chat, and whiteboard services to a client or user at that machine, for example.
Client machine 206 provides donut and whiteboard services. Client machine 208 is a
conventional television. A client machine may also comprise a digital TV, a TV with a
digital or analog cable box. or a computer connected witha TV.
A donut service refers to the ability to provide content to users based upon user-
profile information. The donut services specifies a “donut” of dynamic, hierarchical,
shared user-profile information. In particular, it maintains either user profiles or database

keys into a data repository containing the profiles. The donut may be stored in a file-type



It al so provides a dynam c reconfigurable network by shifting routing anong
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cable head end, in a satellite operations center, or in a set-top box. The web browsers
may obtain the content in realtime, or it may be prefetched and cached either locally or
on the server. In addition to web browsers, other entities may obtain content.

A distributed community network permits processing for these exemplary services
to be distributed among multiple machines, such as servers 210, 212, and 214. The
routing for providing the services to client machines 204, 206, and 208 are distnbuted
among the multiple hubs of the servers. Therefore, in order to transmit content to the
client machines, the hubs in the servers provide route content from an authoring client
machine 232 through network 202 to client machines 204, 206, and 208.

Use of a distributed community network distributes processing among multiple
machines in order to ease the burden of providing routing 10 multiple chient machines.
1t also provides a dynamic reconfigurable network by shifiing routing among multiple

hubs so that additional client machines may be dynamically added to the network. Each
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of the word Funble! Figure 11A is a diagram of an exenpl ar '
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w Thi n-phySPElngR Bevieklit BEOBORTRTT by et iP R B A Ao R e p R o
represents o@ppége,-?ct%( @PE}&' RAcé eTRE hOIRBHE frescnbel confithaeBob's afachise204 iato
I dent’

rel ationship ying an attribute of an entity. A client 244 may
cor r espond gnittibuted eonmhurtitye netwoeln 20frac Machise 22 opems aaprIsisign! apfet ton

subscribes to_a hub 248, whic¢h cor.respond w t h.hub . . 224
wi thi n one configured bb 6&?%0)2?85*8“;?% ,S“béﬁ'abeﬂ%.s‘"‘% ‘°§8P@%‘Fe‘i§%"‘qﬁea’$%§3rlrgé”s%ond
wi th one of th ver. I agedica 213ekatdscar 50,
whi ch may rés@ggﬁ v&ﬁt %&%ﬁg@%?ﬂ tﬂﬁcggusbéér%ecg{ségszdf%’. G%?Lt& 2156, or 228. Cient
244 i's a t ypRo@ceRRhi pakoanhll dnenirsdt thecanfigurehmomadhhuleAL2Hdendbes to a

particul ar service such as service 250. The cli %g s status as gartiLﬁLpant
242 i dent i fintesnét202adn addivemehaigervice ki subsaribes Bobiip tlas appronfate BughpgL ™ A

users for parvresghne s C R PH Aol “Connect fon 252 15 a netvork
connection bet WeRiyli Wl RaViké 22PERTRIOBEH's idet phofile donut from database 230 and
pushes the values of the profile down through hub B (224) and hub A (220) through the
Internet 202 to Bob's machine 204. Since Bob's donut shows that he has previously
indicated that he is a Giants fan, Bob is subscribed to a particular push room for Giant
fans by push/pull service 228. As the game progresses, any pushed content for Giants
fans and any chat messages from Bob's friends in the chat room are transmitted to him
at machine 204 as well.
During the game, a content producer uses the authoring client 232 to send aweb
page detailing the biography of the Giants quarterback and supporting links to hub B
(224). The pushed information is routed to push/pull service 228, which sends amessage
to Bob and all the other members of that push room by routing it first to hub B (224).
Hub B (224) in tum routes it to hub A (220), which distributes it via Intemnet 202 to Bob's
machine 204 and all his friends in the chat room. Hub B (224) might also have routed

the message to other hubs that support other people in the same chat room.



15 MAR 2004 -27 packets can be sent, and directory 254 provides

i nstructions for identifying which participants are to receive particul ar
content, where they are |ocated on the network, and which content they are
to receive. Router 256 maintains map of a portion of the di gfrpfpuigsd
comuni ty network for resolving routjing questions from hubs, adding new
participants to the network, and add‘ I'ng participants to services, which

I ddi t I hub t deci si
From 1out or 256 BORTACEN B paseal Pl oS fiiadediSHIRRle PRis BRaREEh he ™
hubs for tRehk aHS& thdlgdetd0Rs BRGKRhS frohPénL3faAPHRD Id‘védél o4y, Bbel | ed,

ofti
router 256-can 1 ssue INStTUGLIons to the renaini ng bl’? idrouting

packets t Meladkglnhtie lkk(13260kct iDandgéraryte 25:4all|ra¢1ha$de.sluc}nfsommmhmmd themghi n
routing information anong client machines, and it provides information to
hub 248 f orhaRRssibi§nteGkelrgnpesign eronsh therivernet g0 dihcaequepls ratigwa hub

refer to a for at_se Q at sernV. 0 4 1is
Lhtr ar oni @Rtk er R 3 Fudh s B TREREbER A TANE R G OT, has
a subdir  (Hebaf 27 HRGERAIASSVia the 5ARFchenR] & BB Aiah@medohdentifies a
group of clients subscribed to a service, such as a chat service. A room

has clients (setAs)tIl'legantpmgmsﬂss)}ohmakhmﬂnsd(csens ahﬁulﬂmlqgartwheqi@ bebbeor.s a
subset of c|jents. et 258.is a structure i tio
del'ivered fA&hgpeP Dt Shie UpRang, BERAMS f*mvﬁag P ehheens ewgg i3 biBent
for vari 0” ﬁr Xﬁcﬁ@?he%%ﬁteﬁ?o QPO%%E\{ %ﬁlﬂce 2380 1 Ré {bg%ﬂ@\fm Er(ﬁ@e THEO!

exarrpl e, at service C 4 creates a pac user

enters i nf Ogali’ﬁﬁsleﬁ.ﬁcé]ﬂdcaeﬂdﬁe afthbingclieiys daaaad atedd thé tekultdnedah iccBob sia
machi ne. The hub sends that packet to all the connections subscribed . to

that room hu’oAh?e20)e@w@dﬂﬁeaws202}cTh@|@atamm¢m%by thexlistbyed gbiect Jik o es

thus distributin acket roomover mnultiple hubs. Packet 258
identifies %Héer%{?gﬂgfzgfrﬁ PW& 2itorgff ormation including a source
(participant), difedfarteffatPiunbled. AMEProdRRF AtiatitHiAHclieMQBN p(SREAEGHAAR) |
and a route (set of participants). The packet with the routing informtion

may i ncl udeHgperfiexiddsrkap LtaymeéDHTML})Mfzmn wslavescriphihirowgh b B (224)

exanl e, ¢ o ek (730) Seabet Pe Jniainer 2bEo HaS s e Binedp ey HobR makEinsa e,
18 | e, i e B S e e
execut abl e wefiFurible! execut abl e code 15 MAR 2004
Figure 11A is a diagram of an exemplary logic structure 240 for distributed
community network 200 shown in Figure 10A. Logic structure 240 illustrates logical
relationships among entities within physical distributed community network 200. In
particular, an arrow represents a class/subclass relationship, and a diamond represents a
relationship identifying an attribute of an entity. A client 244 may correspond with one
of the client machines 204, 206, and 208 and it subscribes to a hub 248, which may
correspond with hub 220, 222, or 224 within one of the servers 210, 212, and 214. A
server 246 may correspond with one of the servers 210, 212, and 214, and it manages a
service 250, which may correspond with one of the services 216. 218, 226, or 228.
Client 244 is a type of participant 242, which is a client machine subscribed to a
particular service such as service 250. The client's status as participam 242 identifies it
as a member of a parucular room for a chat service. A direclory 254 through a
connection 252 provides communication for locating users for participant 242, In

particular, connection 252 is a network connection between two participants over which



_78_ may include, for exanple, a JAVA applet or any type of entity

speci fyi ng executable code. Hub 248 includes software for routing packets,
and it may be used to push an application or content to. m'll‘itf“hm gusers.
Exanpl es of such applications or content include a whiteboard, "a HAVA
gane, chat nmessages, text, and a fil-27- By distributing hubs anong nmultiple
machi nes, the burden on a server of routing packets is decreased. Al so,

hub 248 i patkgesam beoRNECinddireQosy ROUtREVIAEDH irfsaticidiisaioni iaen il WHich
information, if necessary. Table | includes an exanple of hub logic for
use by hulpagidpants areif lepefvpReRenlar 2egient, mherd ey eretesatdskon thp hetvwenk.addi n
software or, firmyare nodules for execution by a correspondi ng machi ne.
Tabl e 1: MM EYIE Y HELRTSFEBacket p //find my Directory dir if ! p.dir

in ny dins ny 3ic¥1ﬁ%@b5@'rﬁlinf’aiﬁ9fm£;98f§{;§ni@ﬁb(‘ﬁre‘i’1'isﬁ?ibutgd solmhuqhgﬁ&lmoqm for //
handl e targeted an roadcast separately 1f p.target I1s enpty // send it
to all theesdiviagtrouting fhestioasfront dubs, addirek oew eratiscijargs wr sievegtwiotk.iandonn ! =
p.conn send p to i.conn else // se if | have a direct connection to the
target f qddingiparipipdnteie seryices Yhdch wyvolves pddigg copnechpret In Pl 1S . conn

0one oS bR e eHE R 585 b Sahrs R A, i 2

route if jhasiniclohidPtheib8 for their use in routing packets. For example, if hub A (220)
failed, router 256 can issue instructions to the remaining hubs to avoid routing packets
through hub A (220).

Directory 254 includes information used in routing information among client
machines, and it provides information to hub 248 for use in routing information. The
term directory is used to refer to a room for a chat service or any other service. Directory
254 is 2 hierarchical collection of a directory, terminated with 2 room and it has 2 subdir
(set of directories). A room is a directory and identifies a group of clients subscrnibed to
a service, such as a chat service. A room has clients {(set of participants) and hubs (set
of hubs) where hubs is a subset of clients.

Packet 258 is a structured piece of information delivered from one chent to
another. It may include any type of content for various services such as a push/pull
service or a chat service. For example, in the chat service client 244 creates a packet
when the user enters information and sends it to a hub associated with the chent’s
machine. The hub sends that packet to all the connections subscribed to that room. If the
connections include another hub, the process iterates, thus distributing the packet to the
room over multiple hubs. Packet 258 identifies hierarchical routing information
including a source (participant), dir (directory), target {participant). conn (connection),
and a route {set of participants).

The packet with the routing information may include a variety of types of
information as its payload or transmitted content. The packet mayv include data 1o be
displayed. for example, to a user in a particular frame on a display device. The packet
may also include one or more distributed executabie objects, and the objects may include

data. executable code. or data in combination with executable code. The executable code



15 MAR 2004 -29 send p to i.conn done 11 it's en-route I/ otherw se, send
it toall ny sub-hubs else if p.route is enpty send p to i.conn 11 we have
to keep going, since it 11 nmay not p.target nmay not he in il?fi‘lAhfZUMe got
this far, we failed to deliver send <not found> to p.source v

p.connection Figure Il B is an exenphgry diagram of a physical network
configuration 2 59 for a distributed community network illustrating an
alternativ . f i L/an i i A1l .
convent i ongly areees ol eSubPE) BYaN Bt Jrally (Pl AL A, ptiflna £ LB

tel evi si oncalegnal s. An operations center 261 generates a cable tel evision
signal having content for distribution and transmts the cable television
signal over a &htbe?48 weludenkoDEBCtfor wnEng Packstse aodi mahbadsehdspdbsn Cabl e
head end 265 can i ncl udg:I :fl vveg‘g.blromser ]fsor i nt egacti ng Wi th a network such
as the |nt SIEEI9B2T AL 19, MtiRis isede sEFupRies, 65 shib2RplisplonS Pl GPRIER
signal fro Itk i i i i i Qyer . l,e |ines
o el et Rl &Y A P P b B S AR B BLIREIR,
over a sat ahbng endliiple mazhires, thé beden ome bémersof rdnigRIckds ishizceaidde Alouf e.
Cient machines 267 may represent conventional televisions or any machine
capabl e of el 3P aprivdec apanectien dgiasiogier Sio§nfar sbiasning rewing péorwwtign, 1f

conmputer w TVecard.or dule fqr praqcessi.n TV, si | s for display).
aont kst TAE S il Pl oBRAGRER i s PR koo BlatreRll (b
Internet 2028:fAfs loR! BAERE inbeResled i idTHERE of AR MetoDBERE Kxedhignrtsy, 12A
is a diagram of an exenplary content push packet flow 260 in distributed
comuni ty Aacowespor2d® heehierpl enenting a content push/pull service. The
content push packet flow involves transm ssion of content via packets

t hrough the logic structure 240 shown in Figure | | A as inplenented in

t he physical distribphad;c Ity network configuration-1 00 shown in
Figures | OA T%_gc o ;—ﬁ%@mﬁ may provide to a user
both video and Other "isd & content, such as any content available via a

URI or a client -Isi de script such as a JAVA script. The type of nedia
content pushed ‘t6u@mydevei@ly dfepend upon the user's profile. 15 MAR 7004
if ! p.dir in my dirs
my dirs[p.dir] = my routers.get(p.dir)
d = my dirs[p.dir}

// handle targeted and broadcast separately
if p.target is empty

// send it to all the clients in the room
for 1 in d.chients (recursive)
if 1.conn !'= p.conn
send p to i.conn

else

/f se if ] have a direct connection to the target
for i in d.clients (recursive)
if i.id = p.target
send p to i.conn
done // it's delivered

// we don't have the client, so send it to
// all the relevant hubs
for i in d.hubs (recursive)

/1 1f 1t has routing info, route
if i.id in p.route



-30 The nedia content may include, for exanple, video, audio, conbined
video and audio, or nmultinedia content. When transmtting different types
of nmedia content, such as both video and audi o, the nmedia content nay be
transmtted fromthe same or different sources. In addition,|§Mapqemtent
may be transmitted froma wi de variety of sources such as, for exanple,

tel evi sion, broadcast television, cabt®, satellite, |ocal video, and I|ocal
CD-ROM or digital versatile disk (DVD). The | ocal content may be stored on
the hard disk driveS6fd A'e&€PP% rmachine. As shown in Figure 12A, a content
push/ pul | packet fl owoped 'schudels i nteraction of nultiple machines
transmtting the packets. The packets nay originate fromvarious sources
such as a web browseromméwascké [N abl e head end, or a server.
Cient nmachines 2842, ro@@gsrﬁﬁﬁ tfrgngewg%rbr@sbgond with client machines
shown in Figure 1 OA__and Len é/gic el ements shown in Figure 11 A
Client 284 includes U ogram which provides franmes for the

foll owi ng services: NefA3YBE Kedmgoippeincaid content 288. Cdient 276

| i kewi se includes a Browgept ptagetamepnatiednng franes for media 280, chat
282, and content 278 services. Cient 268 includes frames for nedia 270,
chat 2|7|2 ﬁnd Cﬁn’tieﬁﬂeg%?ﬁ)i§%r§/bv@3§i.]ed%id%m,§r 284,h 276, and 268, as shown,
typi cally have thegs g, j .CeS t he sane services;
alternatively, thgi/ may tefg‘gf?éil Fr?g?sé&rrje{%‘f&lgﬁ’f é’bgcrﬂon services. Also, they may
i npl ement difTeérent Metwor kK Services thanthose—shoewn, such as a

whi t eboard service as identified above. As shown in Figure 8, chat service
may include an associated chat frame 168 on a user's nmachine; content may
i ncl ude web pagE&ureslB asan exsrdaryrdiageam ohy physital detwdrk ansfduritee 260960
prograns. @Id&(?. lﬁg %x%l ained in the enbodi nents provi ded above, the

i npl enent at'i on Bfted cofmunily, Retwer singan pliemalive wusse for @rvided ginall
cabl e box, Cenfisafi iR : it -1 h r,ogram,from t he program
sources, such %@ﬁtﬁ‘gggb li[ldentisfeét)enarleg%%\%g,duén tﬁt%]egfcglﬂg‘gﬂf l{gf]?"dﬂ?" §°ﬁtég‘lvork
service, suohgasdla telavisimesignale @in eperftitsia/Rilek 268 'o¢h&ates FBMbRAeRVRYIHed on
the sane or. di fferent%{;hys' cal machines. For exanple, both the program and

t he cont ent'SRE\PAYINE CIFHAr GHtrbytionapddransmits the cable pdessinalsignanpedrer , or
they may b vy ded i cal in such, as roviding the
pr o)g;r amyon%a{agle ré]\gli?'é?%{ral) %ﬁeﬁlrﬁ%\% c%‘lmr%}e%ﬁgn X en‘?zﬁﬂ“%ﬁeaﬁfé‘d@é’g\ﬁﬁ? pcdeeyi ce
on an assoai“&bdﬂowedfrsfomailer@ﬁiﬂgmﬂhaé&&%@u&p%ég%fgﬁ%t SEEWEHIOhEl e 12A

for the pugsh/pul| service flow, authoring client
265 receives the cable television signal from satellite link 263 and distributes the si gnal

over cable lines to client machines 267. Alternatively, the operations center can transmit
over a sate]lite hink to the client machines, foregoing the cable route. Client machines
267 may represent conventional televisions or any machine capable of displaying cable
television signals (such as a personal computer with 2 TV card or module for processing
TV signals for display). Client machines 267 may also include connection 1o a network
such as the Internet 202 for implementing a distributed community network.

Figure 12A is a diagram of an exemplary content push packet flow 260 in
distributed community network 200 for implementing a content push/pull service. The
content push packet flow involves transmission of content via packets through the logic
structure 240 shown in Figure 11A asimplemented in the physical distributed community
network configuration 200 shown in Figures 10A and 10B. Asdescribed above, a system
may provide 1o a user both video and other media content, such as any content available

viaaURloraclient-side script suchasa JAVA script. The type of media content pushed

to a user may depend upon the user’s profile.



I ncl udes an authoring application 264 for creating a packet 266. An

aut horing application includes any programfor use in creating a packet
containing or identifying particular content. A server 292 provides for
routing of packet 266. In particular, it includes a hub 294 Idot4R #8ito a
content push/pull service 296 and a ch@t service 298. The routing of
packets and their content for the exenplary content push/pull service is

further expl ai ne@the hiedbalh&nmid iisidedid: 19 RaGK tructure, t hroughout, the
flow. Authoring client 262, usiir’lg aut hor i ng g%bﬁ?%‘%ta:hg%‘ g%ﬂ?'"&ﬂé’é QANGacket

P-0 (step ®8kY. canthlimadisrdbisni tWhen s@rsvening U2iaben epdstofinsedi £6&i1MA0s 2y hub
294 as packet Pﬁ 1l (ste 306) . Hub 294 routes the packet to an I ndi vi dual
target. |n PAhEdrapnd ke diamediapenientmaybe transraited froserdsamackdiffefed t o

an entire di 0 j e 08) ... Hup 294 routes packet P-3 to
al | menber Sé.c@]? &%hgyal rng%'?g% yC%?gP ga%%@%ﬁf"%%“ﬁ&ﬁﬁ Y08 YRTIEIY Od SOESES HED

acket P-4 4sstfepscambple, tddvsion e &; | sqof e for tin
packet - St SR bbb SRR S Y

packets, as__illustrated by the logic in Ta pac

i nf or mat i orCPnRPNeondigHalvensset: dity(DWB).hiike loogl conient raYibeREbreden Backels f or
t he push/puk.l, serviee. FEiqure 12B is a diagramof an exenplary pushl pull
packet contée'rgllfa?‘?iof%l’lseﬁﬂggﬁfﬁmedi stributed community network 260 as packet

P-4. Packet 271 jhRg b prRLr r b l.i ent nmachi nes 262,
268, 276, and 284 %@?’ﬁ%@? *néﬁ’c%r?i@mpﬁ%ﬁ’%ﬁ“e‘%s&%ﬁﬁaﬂﬁ§"erﬁa SSRRIATATHED

Packet 271 elirsultiplymachihesdenemating ihepacketdR Thef Qaek a1 Mah Yl ClbiNarion
machines in pulling content. For exanple, packet 271 includes a URI 2?5 for

a first pul§OUr§ss&sh as ajgb browsergn aclisatmachinmkicable bead emdjona dRver? Tidmr  a
third pull it T Y i ncl ud n elepent to be displayed to
t he user, sucﬁmgtess ialtﬁ’ ??:Hdr?n d gﬁfﬁgﬁ%‘fma wltﬁﬁge'ﬂé’&c{ﬁgﬁ?]&%nml%ﬁ ects
the item tdm dient Rghonehags sowerih FIBGRH L. B3RS 5 ' Lth
the displayed itemto retrieve content and dilsptllfasgl(%%1 gh%son e%él%r%%ua\éﬁuser.
Packet 271 WhiFhpryidesdramasiforghefolRmwing servigess hedia®6t et 29Gandebheasdshe

mul tiple URBhg.., /0 IR‘.J.l.J;c%meQHtpen%-.Tab| e 2 P-OP-|P-2P-3P-4

sour ce2000200020002000200088F i W8ESH: MRFEBRI@N it uhiramet Bntraedie 350.cehat

| pushl pul 17825 BAPebrlioniohe BetvicBY SOE bk RUR YdRY Fambe AR #0940, B4 44T 98§ 200

content 274 services. Clients 284, 276, and 268, as shown, typically have the same
services or access 1o the same services; altermatively, they may each implement different
services. Also, they may implement different network services than those shown, such
as a whiteboard service as identified above.

As shown in Figure 8, chat service may include an associated chat frame 168 on
a user's machine; content may include web pages 176; and media frames may include
transmitted video programs. Also, as explained in the embodiments provided above, the
implementation of a chat service may use a digital television, digital cable box, or
personal computer. In addition, the program from the program sources, such as those
1dentified above, and the content from a network service, such as a chat service or a
push/pul] service, may be provided on the same or different physical machines. For
example, both the program and the content may be provided on a television or on a
personal computer, or they may be provided on separate physical machines such as
providing the program on a television and providing the content for the network service

on an associated personal computer.



200 dir action note 5 PUSH author 262 creates packet P-O containing a
URI to be displayed and URIs to pull information 5 PUSH hub 294 routes
packet P-1 to individual target, service 296 5 PUSH service 296 sends
packet P-2 to entire directory via hub 294 5 PUSH hub 29415rpﬂlﬂtﬁﬁ

-3]-

As shown in Figure 12A for the push/pull service flow. authoring client 262
includes an authoring application 264 for creating a packet 266. An authoring application
includes any program for use in creating a packet containing or identifying particular
content. A server 292 provides for routing of packet 266. In particular, it includes a hub
294 coupled 10 a content push/pull service 296 and a chat service 295, The routing of
packets and their content for the exemplary content push/puil service is further explained
in Table 2 illustrating packet structure throughout the flow.

Authoring client 262, using authoring application 264, creates packet P-0 (step
266) and transmits it to server 292 where it is received by hub 294 as packet P-1 (step
306). Hub 294 routes the packet to an individual target. In particular, content push/pull
service 296 sends packet P-2 to an entire directory via hub 294 (step 308). Hub 294
routes packet P-3 to all members of the directory (step 306), and each client receives the
packet P-4 (steps 312, 314, 316). Hub 294 may include software for routing packets, as
illustrated by the logic in Table 1. The packets identify information in the header used
by the hub logic in routing the packets for the push/pull service.

Figure 12B is a diagram of an exemplary push/pull packet content 271 for use in
distnbuted community network 260 as packet P-4. Packet 271 includes a primary URI
273 for use by client machines 262, 268, 276, and 284 in retrieving content to be pushed
to the machines. Packet 271 also may include one or more URIs for use by the client
machines in pulling content. For example, packet 271 includes a URI 275 for a first pull
item, a URI 277 for a second pull item, and a URI 279 for a third pull item. The pull
itemns may include an element to be displayed to the user, such as an icon, such that when
the user "clicks on™ or selects the item, the corresponding client machine uses the UR]
associated with the displayed item to retrieve content and display the content to the user.

Packet 271 may include multiple URIs for pushed content, as well as the multiple URIs

for pulled content.

Table 2
P-0 P-1 P-2 P-3 P-4
source | 2000 2000 2000 2000 2000
service | content content content content content
push/pull push/pull push/pull push/pul} push/pull
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Figure 13 is a diagram of exemplary chat packet flow 330 in distributed

{‘nmmnnﬂ
wFANALiAnAMELL

s network 200. This diagram inciudes the same logic elements as shown in
Figure 12A with routing for flow of a chat packet using chat service 298 and
implementations include the various alternatives identified above with respect to Figure
12A.

The routing of packets and their content for the exemplary chat service is further
explained in Table 3 illustrating packet structure throughout the flow. In this example,
client 284 creates a new chat message as packet P-0 (step 332). The client may use an
application associated with the chat service to enter information, such as typing in a text
string using an keyboard, and send it in packet form. The application may include, for
example, scripts associated with the chat frame on the user machine.

Packet P-0 from client machine 284 is directed 1o the server 292 where it is
received as packet P-1 {(step 334). Hub 294 routes the packet to an individual target as
identified in the header information of the packet. In particular, chat service 298. using
hub 294, sends packet P-2 to the entire directory (step 336). Hub 294 routes packet P-3
to all members of the directory (step 338), in which case is received by each of the client
machines in the directory as packet P-4 (steps 340, 342, 344). Hub 294 may include
software for routing packets, as illustrated by the logic in Table 1.

Programs in each client machine 268, 276, 284 associated with the chat service,

such as seripts associated with the chat frames in the client machine, receive packet P-4



for routin ackets, as illustrated by the logic in Table I.
E’?{);\r,\g:rg ig each cl igelr[:t machi ne 268, 276, 254 associated with Lhe f:.ha';]t
service, such as scripts associated with the chat franes in the clie
machi ne, receive packet P- 3 15 MAR 2094 -33- and perform necésmn%@ﬂm
processing to extract the content oriifi-nally created by thﬁ ;Js](car ﬁes "o
machi ne 284 (packet P-0) and display that content in the ¢ ﬁ t rat .
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target 201201 di r§g Acigi ONSAYSAYSAY not eclient ath c e
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. i i -'0Ser vi ce
i ndi vi e nessage, target, atdirectory via packet P
gggmgdé\éhdu;g esnteel 5 ehat 5g AV hgh 20435193t es_packet P-3 to all nmenbers
of the dilrectory P-4p3000 chat 5p._; P-2 P-3 P-4
source | 3000 3000 3000 3000 3000
service | chat chat chat chat chat
target 201 201 - - -
dir 5 5 5 5 5
Action | SAY SAY SAY SAY SAY
note client at hub 294 chat service hub 294 each client
machine 284 | routes packet | 298 sends routes packet { 268, 276,
€Nnters new P-1to packet P-2to | P-3 10 all 284 in the
chat individual entire members of directory
message, target, chat directory via | the directory | receives
packet P-0 service 298 hub 294 packet P-4

Figures 14A-14D are examples of implementations for distributed community
network 200. Figures 14A is a diagram of a distributed community network 350 for a
small eSchool. Network 350 includes in this example a server 352 providing service for
all chat rooms and whiteboards and is coupled to client hlachines 354,356,358, and 360.
Each client machine thus may access chat room and whiteboard services as managed by
the server. Server 352 may include a hub having software for routing information, as
illustrated by the logic in Table 1. Server 352 may also include a connection with a
network such as the Internet 202.

Figure 14B is a diagram of an exemplary implementation of a distributed
community network 200 asa large eSchool 362. Configuration 362 includes a router 364
connecting servers 366 and 368. Each server manages a separate chat room and may
exchange information through router 364. Two clients 370 and 372 are connected with
a server 366 for the first chat room. Two additional clients 374 and 376 are connected
with server 368 for the second chat room. Servers 366 and 368 may include hubs having
software for routing information, as illustrated by the logic in Table 1. Servers 366 and

368 may include a connection with a network such as the Intemet 202.
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Figure 14D is a diagram of an exemplary implementation of a distributed
community network as a complex configuration 390 providing video and other content.
Configuration 390 includes a server 392 and a server 394 both connected with a server
396. Server 396 is connected with hubs 398 and 400. Hub 398 is connected with clients
402 and 404, and hub 400 is connected with clients 406 and 408. Servers 392,394, and
396 may include hubs having software for routing information, as illustrated by the logic
1 Table 1.

Configuration 390 also includes its own directory structure for the routing of
information.  Server 396 routes to team 1 or hub 398, and provides separate
advertisements for hubs 398 and 400. The teams identify rooms for participants of a chat
service, and the advertisements refer to particular content to be pushed to users by a
content push/pull service. The directory for server 394 includes a first advertisement to
be transmitted to server 396 and a second advertisement to be transmitted to server 396.
The directory for hub 398 includes a first team for clients 402 and 404, and hub 400 and
server 396. It further includes the first advertisement to be transmitted to client 402, and
a second advertisement to be transmitted 1o client 404. The directory for hub 400

includes a first team for clients 406 and 408 and hub 398. It also includes a first



advertisenment is to be transmtted to clients 384 and 388. Therefore,
server 380 via a directory structure may specifically identify the type of
content to be transmtted to particular clients. Server 380 5nm 'H]mcl ude a
hub having software for routing information, as illustrated by e logic
in Table L Server 380 may al so includgs.a connection with a network such as
the Internet 202. Figure 14D is a diagram of an exenplary inplenentation of
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advertisements refer t Egrt' cular content. to be pushed to users by a
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to be transm 1? {bgedus?% glgf?@?l %Eggf.ﬁ&?{ﬁg&ﬁ’lﬁﬁhegﬁgpw&eﬁﬁ wgg?'?ehtcl udes a
first teamfor clients 402 and 404, and hub 400 and server 396. It further
includes the first advertisenent to be transmtted to client 402, and a
second advertisenent to be transmtted to client 404. The directory for hub
400 includes a first teamfor clients 406 and 408 and hub 398. It also
includes a first 15 MAR 2004 -35 advertisenent to be transmtted to client
406, and a second advertisenent to be transmtted to client 408. Servers
392, 394, and 396 may al so include a connection with a network such as the
I nternet 202. Using the foregoing enbodi nents, nethods and processes. the
system of the present invention creates a synergistic experience conbining
the vast resources of the Internet with the presentation capabilities of
tel evision. Various enbodinents for inplenmenting a distributed community
network consistent with the present invention are possible using different
types of networks with or without use of the Internet. 15 MAR 2004 - 36



CLAIM5S 1. A nethod for providing content, the content being requested by a
client nmachine, via a distributed connunlty net wor k, conpri sipg; receiving
a request froma client machine for content; obtalnlng t he coﬁggﬁ
transmtting the request to a distributemBexﬁnnuuty net wor k, wherein the
di stributed conmmunity network conprises a plurality of hubs, each of the
hubs being in comrunication with at Iez&&uagg other hub in the distributed

comunity network in order to route th st to one of the hubs capable
of providing the requested content; and providing the content to the client
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client rrachm’laebineamia a distitaited chmmunityrretworle cooprisiigzat i on servi ce further

conpri ses at a,%bmm}{be% (Jilggsgz@\ﬁ écembﬁt ,glrénglgcf{gpg%%hgg a donut service,

a chat service, and a c h/ pull service. 2. A
met hod as cl ai neebtaining thensontenity sansmitlingathe: request toi andlistritated communitye s
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t he unlforsn%ﬂrﬁ%urc enl ler IS one selecte risrn
uniformre the rbeiiginceipmupiGatiop L atdeastone other A mtw as
clainmed in mu‘nbnfetmﬂhﬁmrmwemmrﬁ(uﬁtda@ér t@qsnfe mb%qﬁéﬁ%r&deﬁ@f thefHupgont ent
to the client chﬁ] \@m ﬁ}eoresen tion s m 5. net hod as clained in
dai m 4, wEPARE PHRIVIGREHIE fEqUPigeLconten d@B si gnal and the presentation
system f urt her qmmdlr@meactoritaaso tiog eligtgtrhachisel ected froma group
conprising: tel rkstatio er
ronttor. o deo. eBf ekt Rintifley pRbRnarRRR TR ST b ke tltn. SRR
hand- hel d aroinferactive esminunicationrservine piebveerea gilwplityyofdéientmachines, and hod
as clainmed in Cyadfeth e He"f‘émv'é cofhRURICAtIbR SeRREY ﬁf?‘%\e'r%h‘gﬂﬁﬁsaﬁ Iea%Td' 0

signal and the present ation system conprises an au soun ste 5 MAR
2004 - 37 one selagdeddwma gmapﬁ@mnrﬁlrw qﬂmﬁéem@e@mﬁsamgeean t he

di stri but eqvhifd@ardsévidee andrkcomtehhglislPIPSeSRE. at | east one networ k
el ement selected froma group conprising: the Internet, an intranet, a

private network, and a public network.
2. A method as claimed in Claim 1, wherein the additional information includes

a uniform resource identifier.

3. A method as claimed in Claim 2, wherein the uniform resource identifier is
one selected from a group comprising a uniform rescurce locator and a uniform
resource name.

4. A method as claimed in any preceding claim, further comprising presenting
the content to the client machine via a presentation system.

5. A method as claimed in Claim 4, wherein the content includes a video signal
and the presentation system further comprises at least one device selected from a
group comprising: television, digital television, computer workstation, computer
monitor, video monitor, wireless device, set top box, personal computer, hand-held
computer, angd a picture-in-picture display device.

6. A method as claimed in Claim 4 or Claim 5, wherein the content includes an
audio signal and the presentation system comprises an audio sound system.



8. A nethod as clained in any preceding claim wherein the content is

provided to the client machine via at |east one device selected froma

group conprising: a network hub, a server, a router, a set tokb Btki0&

conputer workstation, a personal conputegz a hand-held conputer, a

television, a digital television, a wireless device, and a conputer

nmonitor. 9. _A nethod, as C| i med . in_an receding claim wherein the content
in a0y Pesiced
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preceding claim wherein the content relates to at |east one selected from

a group congrisi Ry v t.L on
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a pre- recorgquﬁd)tgxtamcilantsmphmepﬁ@gt least ang deviceeelgnted from algroups net hod
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conpri si ng: tld\gsibA! & Wiklessadevidl, lanaed cou’h?dtefi’ mdéiggdency broadcast, a
wi rel ess connection, satellite broadcas cabl e, tel ephone circuit, fibre

optics, a public netvvork and a private network. 12. A method as cl ai ned
in any prec@gdi ngAachethod ashelaienetd innemcprecedingi caimp mhardimctheacdntentflstivet

Cormuni cat | SHEBTFR MR FHTHk ohedGriFelbstit, bR 4 Aot R ellsing: e
cli ent machvideo signal,cmaudiosignadng combinagsaudjo andrnviadernsigaab videsdstills
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frequency ss connectlon, sate ast, cabl e,
t el ephone cindbidyal flames optics, a public network, and a private network.
- 38 15 MAR 2094 13. A nethod as clained in any precedi ng claim further

conpri sing uto al | ushi addi ti onal Qnte he cli chlne
therei it petGaaohieshan Balamd PaticbisefdRa e MhersRohR it HRESR! cnt
machi ne. at least one selected from a group comprising: an advertlsement, a game show
program, a motion picture program, a live program, an audio program, a music
video program, a pre-recorded program, a sports program, and a news program.

11. A method as claimed in any preceding claim, wherein the distributed
community network, in order to establish communications links between each of
the hubs, utilises at least one transmission medium selected from a group
comprising: the Internet, an intranet, radio frequency broadcast, a wireless
connection, satellite broadcast, cable, telephone circuit, fibre optics, a public
network, and a private network.

12. A method as claimed in any preceding claim, wherein the content is
provided to the client machine via the distributed community network by
establishing a communications link between the distributed community network
and the client machine, the communications link using a transmission medium
selected from a group comprising: the Internet, an intranet, radio frequency
broadcast, a wireless connection, satellite broadcast, cable, telephone circuit, fibre
optics, a public network, and a private network.
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13. A method as claimed in any preceding claim, further comprising
automatically pushing additional content to the client machine, wherein the
additional content is associated with a profile for the client machine.



