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BACKGROUND OF THE INVENTION

Today, the capabilities of computers to provide 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.
20 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 several users at the same time, and job placement
services, to name a few. However, today, most on-linc communications occur merely
25 through text. This currently stands in great contrast to the audio/visual presentati'on of
the alternative electronic medium, television. However, it is expected that as multi-
media’s incessant growth continucs, 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 Intemet, will remain essentially uscr unfriendly due to its very

30 massivencss, organization, and randomness. Simply stated, there is no order or direction
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SUMMARY OF THE INVENTION

20 Systems consistent with the present invention combine broadcast television

programming and/or video programming which appears on 2 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 powerful educational and entertainment medium. The
25 system allows consumers to receive more information in a more cfficient 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 o viewing a program has

30 now become a more engaging, enriching experience.
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al | ow ng custaRBhé dueniBkalynore i nforned choices. -Now, the act

of purchasi ng a product seen on television can _be streamined - the consuner

can bel5 gi ven t heAratlsr @dvastasp of ithegsystem ip tied dfcqhanges thapatyre o isdEerising: t wo- way
capabi | i ti esgfbe d¥Rtional information can be given to consumers automatically, advertising can )
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
20 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
25 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 cnablcs anyone with a television set and JAV A enabled PC to experience the

30 system of the invention.
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15 requires that stripped down Web pages be sent in the vertical blanking interval (VBI) of

the video signal, using up to three scan lines limiting effective bandwidth to
approximately 28.8 kbps. This approach, however, requires specialized hardware to both
insert the Web pages into the VBI and extract these codes at each PC since it takes up to
three scan lines of the VBI. Thus, the complexity and cost of the PC is increased.
20 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 digital 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
25 television broadcasts without broadcasters or end-users having to alter their existing
systems, thus enabling broadcasters to reach a wide andience 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 Internet Web page addresses to the PC. These
30 addresses are called “uniform resource locators” (URLs). The system then directs the

particular Web browser to retrieve the identified Web pages from the Intemet. Upon
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interface for pre-sc I ng I nternet addresses, or s, for transm ssion
to users at [tepladedhd WRLs inthe VBL, and also allows the broadcaster to store more than one Link
File for transmission to users in different time zones, for example. Further, more than
one broadcaster could access the same master schedule if desired, and add or delete
20 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 URLSs to each user, depending on a unique user profile, for example.
Thus, the personalization feature of this embodiment allows each user to receive
information uniquely relevant to their interests, demographics, history, etc. This
25 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

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

routing of packets, the burden of routing control at a corresponding server is dccreased,
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enriching the sér%gé, Gad’ ﬁ&e)(/a ge?e%%n%qgrgetg orr ?e%gir\}ixfglghee packet based upon the hierarchical

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

BRIEF DESCRIPTION OF THE DRAWINGS
20 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 alternative system embodiment to achieve the
integration of the Internet information with the video content by decoding the uniform
resource locators at a server site and then transmitting the URLs to the subscriber stations
25 via the Internet.

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

Figuare 4 is a diagram showing another system embodiment to achieve the direct
transmission of URLs over the Internet to the user at a broadcaster's entered time without

encoding the URLSs into the VBI.
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Figure 12A is a diagram of an exemplary content push packet flow in a distributed
15 community nefwork.
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.
20 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
25 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.
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Progranm ng, System an t hod
or sent via the Web.

The video programming is preferably created at a centralized location, i.e.,
content creation 4 as shown in Figure 1, for distribution to subscribers in their homes, for
example. Program creation is accomplished according to any conventional means known

15 in the art. After a video program is created, uniform resource locators are embedded, in
one embodiment, into the vertical blank interval of the video programming by the URL
encoder 8, shown in Figure 1. In this embodiment, the URLs are encoded onto eight
fields ofline 21 of the VBL 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

20 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 URLs over the same transmission line,
the URLs can be sent down independently of the video program on a data channel. In
this embodiment, the URLs can be forwarded to the remote sites either prior to initiation

25 or during the program. Preferably, the URLs have associated time stamps which indicate
to the subscriber stations when, during the video program, to display the particular Web
pages addressed by the URLs. Alternatively, the user can select when to call the
particular Web pages for display with the video program.

The particular information in line 21 is not part of the visual part of the program,

30 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 linc 21 is limited, because the



One system consistent with the present invention conbines the rich visual
capabi | i t iye§oPfosesi deo Wi th the vast resources of the Intpé.gggw 439 Shown i n
Figure 1, an 5 enbodinent of the invention is a conputer based system for
receiving a video program al ong with enbedded uni formresource |ocators
(URLS)--which direct the user's conptt-er 16 to address |ocations, or Wb
sites, on the Internet 20 to retrieve related Wb pages. These Wb pages
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resour ce | ocat or sOBGedbe Videq Erogran i§ cregicd. i GHLRE Fapsmitted o ysop gites\o¥eranyal bl ank
interval of Vs 65 G dahQ AT o ast REb1EIRbtel1RE) PRIRdm S, and BRYFesidd okl 9UT e 1.
In this embo ?ﬁglnts, ?ﬂe URLs arggggnc%d’ed ont o ei’gﬁltfiik fi’ealngs %sfdlar?e 21 of
the VBI. Li neidgdserers. Forthérmereaths yileaprogram, with ot withwutemhadded URLs, camag ot her
t hi ngs. Howeyer e I d in other fields of the
VBI, in 20 t 'goﬁ%dtré}’z%n §f°‘§§¢4tt%’3h gﬁ%ﬁ’éh%g?lggg@' as part of the audio
channel@ in any sPisfepably, eschirecefverstationcbemprigss anf Intkl ¢86 alachine\(pesferaklyy at he dat a

fields. Alth h Fi gure shows the yvideo with URL r the_sane
transm ssi onggqg?fg‘,’esg"t"l‘@n §'°Sasﬁ°fb8‘°-iénﬁpa%wmﬁéﬁﬁ§?&w°ﬁff WRRPLyi deo
program on astgidagd dofigutee vorksation. hs IalrTli g e preferdbitcolitlcfedé@éithben daplevar ded

to the renote sites either prior to initiation 25 or during the program
Preferably, fwonbreadesspiplevisionsenmeeion aritgglogal YiGRongies Midep gurcet dteach t he

subscri ber s Lach s st MBlocklbErsbihl &J}ﬁpuvérdgﬁreﬁmmeeivés&e%ﬁehaﬁnﬁéaﬁn .
particul ar Wb pages addreSsed by the URLs. Alternatively, the user can
sel ect 1when bycabig qonngetion pmihe back of the\peisonsd gamputesr] 6 Thpvidso/audio pregramyi deo
program The | ' | | ' 2 denluSi . l,sual
part of the grﬂg%%dab%]%&%ﬁkgﬁ)gﬁﬁgﬁwé&rﬁu%%r ceﬁ? Ilnggﬁey c’?’g{%nﬁgﬂal&lgﬁﬁ#deye,

t her eby naki ngpable of displaying NISCQdighals @an a computer monitor, such as a WinTV card. In

addition to the cable connection, however, in the present invention there is also an

Intemet 20 connection created concurrently with the cable connection.
20 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 extracts the URLSs,
25 - preferably embedded in the vertical blanking interval, with the use of any conventional
"VBI 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 locators (URLs)
are encoded into the video in the same manner as described above. Again, the URLs are
30 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



information to the users. Wile the bandwi dth capacity of linc 21 is
limted, beggypsoskre WO 01/ 20468 PCT/ USO0/ 25180 -9 syst egpibasdisg S only
the uniformresource |ocators (URLs), and not full Wb pages, there is
nore than enough capacity. Furthernore, no additional hardware is necessary
at the PC 16 to inplenment the el ementl® of the present invention. Thus, the
present invention has the additional advantages of being very efficient
and takes advapivergBteods opposed i BsrsubssaiberHegationr &hemtiecdeperier ¢4 meeiverBgram i s
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i s preferably c6®RM&E%d to either a cable and/or broadcast tel evision
connection Of 10 & dRal enffoBufly Of QELystenfl PoiPHFire Ao BARR derRHPSE ok DT

6 y recei’ g

site, the |l ocal personal conputer pretera ei’'ves the'ca
transm ssi on XkSetbysecthbVB8l.c brthesembodiment, thesydhen kilbfinempelismendiceavapthe er 16.

The vi deo/ audiQ _pr . can then be. processed for .di.s on_the conputer
screen using gﬂtﬁg‘ggﬁ%e ﬁsgﬂgﬁevﬁg%gélfﬁlef%rg’poisﬁpgmﬁetd\? %bp‘ﬁ%%rq&tf{f?@eﬁgnal s
on a conput er ugEtnietfice tGaddtabase 78 avil 16 dive Graricdle askdriataididialséroérs @ Thaeerciodl e
connection, however, in the resent#gvention there is also an Internet 20

connecti on cr SBEIPVIdsTRERbEE ALY o T Prradcastels 86 hA Sish up Hhuse S5 SYREmOht er net

20 connecti on tE@veRioN iftoRjuittion REMdAndl URSadcits. Fafiieibdr 6RAlca bR Menf DY way
of two-way cabl e carrying the video programm ng. The | ocal PC 16 has

| nt er net accedBe sErdcet phegreomprter:{f} theoyeh Wb brovessy soffwpte Tdwesing fiegmeemben one
enbodi nent , | . Qﬁﬁﬁa i hn L At I : r 12
recei ves the %g%@%%%gﬁg?gﬁg%ﬁdy on %r og?gar?nsg&g@ S omaﬁgﬁnoﬁggﬂﬁgﬁﬁe
| ocal URE dec Geeunt, memmﬁl_mmﬂmwm@mmmwmme@hmﬁme
vertical bl anl%ﬂ% %op Ereansmr Vzlislsion\% El?ers;[ ﬁ% 0%%? a airec‘% Tﬁ/ter%gtnc\(/)%]etc 'c())nnéltl at particular

times of day. The same user interface, or a variation on it, can be used by broadcasters

for live 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,
20 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 broadeast period (a
period during which they want to transmit URLs that correspond to a television show
25 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

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



VBl decoder device. The URL decoder 12 nay be either a stand-alone unit or
a card V‘?b‘bﬂnd‘tﬁs I npl emented into the personal conputer p&pasdorsigot her
enbodi nmen own in Figure 2, the uniformresource locators (URLs) are
encoded into the video in the same manner as described above. Again, the
URLs are 30 preferably encoded ontdleight fields of line 21 of the VBI,
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URL code is t subs en ed oy t e user -
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embodi nent of the system. shown in Figure 4, does not depend on, or even .-
use, the VBidesifes tq lapmchdyrngip tha¥E- t he systemw ||l run an online service

over the Interngg, de%q bra_etab%te?%‘fh&ﬁﬁéé"tﬁélr Qffenidf 4bRr fiRINOFilamsdoMtar net Vb
site 62 that provi user-interface to a database 78 and to one
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nmenber - accoupnt r of the
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i nvention in broadcast er
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particul ar Tpigple campptsts acmsy the fighv etP bier‘?flgﬁgafte’é aﬁ |n<"ﬂl?ll?ﬁ1°5n it
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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

20 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 URLS for local advertisers or local

subjects into a sequence of more general URLs provided by their network broadcaster 66.

25 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

URLSs specific to each user's unique profile, which is directly sent over the Internet 20 to

each user's specific client software 106. This can be achieved from the broadcaster 66

30 to each individual user 118, or lo particular collections of users. To accomplish

personalization, the service may send a different strcam of URLSs to each user's client




coincide with their broadcasts 86, and during which they will send out URLs
to their UgBhtndsgs | 1 Nk to Web pages. For each tinme peri %ﬂﬁ %S%)arrpl e, a
particul ar hour long period during the day) determ ned by t %6 r oadcast er
66 to be a broadcast period (a period during which they want to transmt
URLs that correspond to a tel evision dB8ew 25 bei ng broadcast fromtheir TV
broadcast facility 110 to the external TV 114 of the user 118 at that
time), the braiwarspreragsl(én\he BegamefilBLsgent esvonldgiepdndigRlagis¢rpradileagiored
associated fi. iLa") fLar nsm ssi ver t | 0t ernet.. 20 at
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spreadsheet, tdahng] or@ver tinsd for €ach tider tIBBadedaR) cSikatialsychas tirlocatied oMb user, or
paragraph-delipited text-file. As an exanple, each of the records in the
50 Link File GORCHSPE toF ‘Bﬂiﬁét“@féﬂs@&t%a&nﬁfﬁf@fﬂ%{ﬂg@%éﬁ’ﬁr‘fh‘i’lf’ﬁs frat i on

such as: s\ 0lraiddatds B5hAMS i3S dcast 86, Gﬁuitc{lﬁrt:&l@&ﬁcei WRke bﬂn)aalpg?}iﬂﬂﬁ

ti-tl e>, <additional infornmation>, <additiona formati on>, .~ . he above

dat a struct ur dsuch ag aSitergeidiag emible servith 62. rRecsonalization enpldes|dagtiuse th weceive
preferably spegidMit: ' | : b ch as an
associ at ed 5%&1&1{;%%%61 %%)et%{‘ﬂcgﬁ%?&gg%ﬁ? ?s?sbgéar?gglmﬁyg%’%lr%sttérgr? ,?L?h(c??l%reach Wb

page the broadotetsgttert6 desires to |aunch during a show. \Wen a
broadcaster 66 nodifies their cal engar agd/or the Link File associated
with any given tinme period(s) in the¥ , this information is saved

into theodat abase Offe tHBAURLsShavt réuehaiOiht Pedsbitil SorhPut&2l6, Eptd BypaREast er 66
may mai ntain rrul_&f:ﬁpl e _calendars 10 in the database 78 if they broadcast in

di fferent ti me™9ias&a allodthe smbadiments diagramed inFigwes b 20@dA. des the Link Fil e

records for upcom ngodd dfbolRdenl 3AVA eRabl&ftider Has willla ipeaﬁawzebsomeserver
or a distributed network of server prograns on nultip conput ers across

t he network, t1§6Her perforing wart of thecmethed)of the pagsgas invemtiom ate installed lootshé

audi ences. Th ' ' ' e i.ngl udi t he
s o 15 1 e pudte. He POOX efiBRabRE sk Rk B (e o to BB llfes |

net wor k 15 Exanmplages 102 apphis prefiined sofotang siose it iplatfbemtifispgndenht] andltinispenakies 94, a
direct privat %fl%?t;[n\{vOmraé< ﬂe;ggieet}/aggferaofv\f)ragax%g,simages, etc., over the Intemnet 20. The

specialized interface software 106 (hereinafter, “client software™), attached as Appendix

A, acts as an interface between the video programming and the Internet functions of the
present invention. The client software 106 retricves URLs from the video program
20 (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.
25 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 URLs are entered by member TV broadcasters 66
along with specified times for transmitting the URLs to the user. At the appropriate
times, the URLSs are sent directly over the Internet to the user's PC 16 via the client

30 software 106 over a direct point-to-point or multicasting connection.
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whi ch §s di rgﬁﬂic'ulér SR hat bedn xt:&eveagﬁaﬁaﬁty 20it has alRkadybeds dceived; filetickt ¢ cl i ent
software 10 his can be achieved fromthe broadcaster 66 30 to each

i ndi vi dual Jewived URL ignterprefed foridgtgrmination qf gres reesipt o} theqapticulargREdagy ) sh '

per sonal i zatyoPheendlRci3E b¥ibfeC IRYAWHE hétid Térfr%%@flmﬁh{ §8MCind 4Ry Stk €ach
user's client WO 01t 20468 PCT/USOQ 25180 - tware program 106. The

stream of URimrorss et if moﬂSGmbpmtSdhesapmﬂamrm‘m | @nostagrint isidatermipediat abase
78 or the Cl\b}%ﬁier tha L &%ﬂl%@%e%én li?‘teﬂas%&fx i a%p SEE%IP%*# t on

demand or over user on Cri e%erl a suc
| ocatilon of IshéfmsURLhashntlbeasddtdt&dMeSpmﬁlcdmm\/hlaﬂéedieﬂwgJR:Lhd;tmstep sof t war e

program 106, choi ¢ br oadc 6 _nmakes st 86,
or automatic h’g?cse? c‘ﬁﬁ&@b’ﬁ%& %'F’? Wﬁba?fgﬂ%eﬁ pigdeﬁ‘{’ ?g{@g ha: F ing on
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personal conpiiRimidfet Systemoperation is simlar for all of the
enbodi nents diagraned in Figures 1, 2, and 4.
15 Viewers can view the mtegrated presentation in the following manner. As.

. mentioned above, the video signal is processed and displayed on a video window on the
PC screen using a WinTV card, for example. The corresponding audio is forwarded to
the audio card and sent to the PC speakers.
The actual retrieved Web pages 102, referenced by the URL, are optionally time
20 stamped to 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 to represent an operational control
panel. This control panel provides a list of the URLs that have been broadcast and
25 correspondingly received by the computer 16. This control panel is updated to add a
URL code each timc 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 altematively, to
print them out for future reference. Furthermore, the list could include URLs referring
30 to Web pages not displayed with the broadcast program, but that provide further

information on a certain topic of interest to the viewer.




I n one enbodi nent, a JAVA enabl ed browser 98 as well as specialized
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the partiscul argaiLihevn md\ee bERY &ferpRid b3 CHURCHAWRE 166 TR dix@&t[dn&)i&d Vieb
pages to the video content for display on the user's conputer 16, as shown

in Figures 3 seemmendathe JAVH anabled browsen PR refeieves Pamishlan Ve pagss WReTomt hod,
the URLs are elgafedo 3t GMGAR H@B&@&v'ﬁf‘e@e HABRheedY02 HiIFGES 10O t hem

into the vertica anking 1 nter as nmentio ove. |n another
enbodi nent, t hhs;iuﬁbé omthe vited ecrech 4 partieutindimeFV Thinso fot exemtpde, vhil6 theadieyrsy wi t h

speC|f|edt|ne.s transmtt e.URLs to the user riate
res. | the. URDEMibink B Hl aiep e s falod n iR S habfBe SRELEE 18V
the cli ot 30adjaéitivas the Ldeo wnﬂbwamb paei 102aoiild also inolhidain uptoming torcast | ng
connection. WO 01/ 20468 PCT/ U gf?l E 13, One mét hod ‘gg theg esent

i nvention has TR¥MWeapLayeR pd & hands gzisiciTay be dgyraloa s} af ter
one anot her wh ms%abkﬁasexmﬁe,tmw&%ﬁmm@wa{c&n & bfoRraneRtihgtoliAase ndR. t i cul ar
cases. As shown in Figure 3, once the URL code is received at the conputer,
the client sof%dq:@ematpnsﬁow@equw@lyghmhﬂp&kSaWabmeépquﬁw ing 13t ep 42
whet her the 5 gar L@rfﬁﬁﬁ: A Yen

al ready been recel vﬁaﬁ&ﬁe fext  °f ecel vﬁgﬁ &eﬁﬁp t%ﬁt%é%% ‘et é’gg?ﬂlém%a

det er m ridt i on dfraptefisics roan diepdisplayied twith fer videw barthé JRbmputer samen. bHethe

g? F]:(r:t ed befor eersongi?zaﬁgxifteaﬁ'esearglfl]lglcuged {Xp{npangeg &9 ecllt{tlfv%thapaﬁx elgnflsgr 'S o%kany

can be fetched and displayed on the computer screen with the video program. When the

program narrator switches to a discussion on the weekly performance of the Dow Jones,

‘Web pages presenting related financial performance information can be simultaneousty

20 displayed. Thus, it is evident that the present invention profoundly enriches the viewing
and leaming 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

25 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 multichannel 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

30 of the video signal or directly transmitted 94 over the Internet 20. The client sofiware

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



errors, and if errors exist, corrects these particular errors. Once again,
it is det@gdipedss Whether the URL has been previously d Behsigdf it has,
the next URL is accessed instep 10 38. If the URL has not been detected,
the specific URL is added to the URL list in step 54. The specific URL is
then sent to the Web browser, preferdbiy a JAVA enabled browser 98. Upon
recei pt of the URL, the browser 98,.in step 58, will access the Wb site
address 122 Web gages ar)thenynehsenizrdvith the putipulaiddeodrapmes grd praented tedie\\eb
page(s) 102 uith  fiadib e B hybetiink 5 R Mevesitcifa Wi St PlBser
presentation in the follow ng nner. As rrentloned above, the vi deo si gnal
i s processedtocamtbmiticpihalped thenclent, safrarsvamticall um thehspeciRCtedaviss@nchasielg a
WnTV card, far_ ex [Ny rresponding audio.is. forwarded to the audio
card and senteBeEninBeeh B o SSRES oo et e BiaR P Soms

ref eresced bipdnhagndibiltsledsion wetiorBAVdhisite.] They sctOll flanfmeadsting stoey desdlicRyed on
the conputer screen when predeterm ned rel ated videq _content is displayed.
in the vi deo®hhEMRRlink R, & @hﬁﬁegﬂ%ﬂweﬁﬂn%méﬁh%ﬁxi%d%@ the prtwork to

present at i ONelhindetRY infirRatidrd vesi@ik Bt Wt on rel ated to the video content
thereto. Another_section on the screen is also preferably used to
represent an operBithgmagre.ausinad of recqyving the videp program: frash a pranselissipngndagss a | i st

of the URLs . X ' el.ved by the
comput er 16, HRTecO BEBERR oL ARkc B i e Uk SRAPAE L LR RECHIET, Y |
new URO codeor witha embedded Rilas Rigreitn alViHS, Bets DV viesthérhedivswbbchisber t he
flexibility to back and riev ar.t i arly infaor Y I nteresting
Veb pages | hitodiatcis SReC ThanderiuBRgn iR sohmpetedlo ARCR Py iy

al t ernat i vel yr othér appriopiidte dévéugl out for future reference. Furthernore, the
list could include URLs referring 30 to Wb pages nqt displayed with the

br oadcast progragﬁgbrﬁ? §taﬁth ﬁS‘Pﬁ’vﬁg"& WPH%FmE‘?q%‘PﬁFﬁgFi“Gﬁ“BW € PEBPEMi n topi c
of interest ekl Foruiiplees (et GRAAS RETNSCIE BB uskds AleREBHRYAr Y

i npl enmentation of the present invention can best be understood wt
ref erebte tolBAr eteangisriay monifas e Forjunstipe yith asdigitahratde bowlA), enshoymdao
featuring  gigure 5. In this embodiment, the digital cable box 140 performs the functions of the

personal computer 16 shown in Figures 1, 2 and 4. In the embodiment shown in Figure
5, the client software is stored in memory in the digital cable box 140. In one
embodiment, the digital cable box 140 includes two tuners, thus allowing both the Web
20 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 tuncr is necessary.
The client software retrieves URLs from the received video program, directly
from the Internet 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
25 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 altemative embodiment, the digital cable sct top box 140 receives the
30 television program from the multichannel cable. The URLs can be encoded into the

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



a new band, for exanple. As the video is received by the PC 16, URLs are

ei ther bei ngg gigdsd ved Wi th the video signal or are bei ngpigssi directly
via the Internet 20 or another 5 data channel, and are bell’drslg |R’¥§§hpret ed by
the client software 106. Upon direction and commuand, the JAVA enabl ed
browser 98 retrieves particular Wb pdfes 102 from Internet 20 Wb sites
identified in the URLs. These Wb pages 102 will then be displayed on the
vi deo screen aempragstancudegrschamee sAltemagizelyfthe URLang ks ransinitted i heviigiiabr i s
wat chi ng t he ' | i | cal ipfo i h al so be
G spl ayed 10 S ety 868 o RORERRL St 1 UriEliehll Bl b 18 8ANE

i ncl ude an uptiRisfgmabadigital videcsigdldrdireqly revspritta@lodeahelhteptet 20, Thbdichand' s
nusi ¢ may be downl oaded fr he Internet 20. not her _ex |l e, a user
coul d be’ wat cfA?Ht %g‘iff’gﬁ %{Fifﬁ@‘e‘feaﬂm%&m}agﬁ’eﬁ@ ?“%P‘]ﬂgﬁt”h‘é’enarrat or
i s showns di sCyse WS gab@hird @eh pRtcPbiPsynbbniRR0SS: GO birBeRANJIRShis atiet ai | ed
financi al performance |nformaF| on on "high tech stocks, environnent and 15
characteri sti esedad théedisetpl ayed with the video on the conmputer screen. |f

the personalizati : Lagcl OC] mith a
particul ar user's %%@%ﬁl&%%@&ﬁxgg@%%%@ﬁ%& %ﬁgepﬁr%g%% Ogae%flﬁiélgé%drr‘ﬁu er
screen w th t psgundfrom pragsmissiontheans,tthevidqrppogramcaebe aitiessed direatlydiont 0 a

di scussi on on_th ekl f.ormance of the Dow.Jones ages
presenting r ePZ"[@d’l\l&?ﬁ&‘ﬁs‘?‘g‘ﬂr‘* lﬁé?‘flg‘?"d’é?ﬁf%m’ivﬁfhd’r'ﬁ%‘ﬂ?‘ﬁ ﬁrnhiﬂq\éiﬁkg?’?ﬁ}f%eousl y
20 di spllayed. of BWSS, Betaj BVBWrdthet medigh. I RisRmB5dhient, e aitauablbet 4ondl y
enriches the view n and | earni ng experience. It is understood that there

can exi st alt é&r9ER RAYESR R Rlayes pr ofb approprigie,devicsy esent i nvention. For

exanpl e, the user pire¥ldRitobdiGn blbSEMREH WhEeRURRAATY 1538 Wle Amotdib&Yfic ON Set
114 or other display nonitor in conjunction with the display screen of the

25 personal caniputiethiy gmbodiment; the digifeld] Yrd 2 perfamms thel fancions fshe perspas! ar e
shown on the [ Vi i ' ayed on
the tel ovi oi osoipady B FRUNEE 1ol ol o e S50 1B T8 Behos FiiBs2Y 0,
t op box15 ecei \ethe tinbodimbre sheiroin Figuoof, aprdcesson médae anirthémarh arerisdorposdtdde. The
personal conmputer, 16 . ceives the_ vide r ogr, from th
mul ti - channel i, ee‘g%‘ﬁ’bj ﬁ&x{sﬁa?f‘gtifrh &GL‘J"I!%E%I, mgﬁ%@d‘gg @U%%bxpwg.er@ﬁw e are
bl anki ng i nt elingibmefedinto Mémoy AeMe Aigamatv 052, dAll 86tht FmbhcE a88ctibRAdbEE Over
the Internet 20. The client software

with reference to the other embodiments are performed in a similar manner by the digital

TV 152 embodiment.

20 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.
25 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 softwarc
components inchude instructor and student user software, authoring software and database

30 assessment soflware. In one such embodiment, an instructor uses content creation

software on a personal computer to easily integrate into their curriculum current



106 extracts the URLs and retrieves the particular Wb pages as descri bed
above. ThgoWA 20468 PCT/ US00125180 -15 Web pages ar gct/pSdd28ipChr oni zed
with the particular video frames and presented to the wuser. It is
understood that a hyperlink may exist on the Wb site that will allow the
user to automatically load the cliddt software and call up the specific
tel evision channel referenced in the Wb site. For exanple, soneone

browsi ng t hinfwnaépmetlbli;bedmyﬂ)e&ﬁeb shropghrangeagy fookse titpdace di56 sughedsiibitk' s Web
site. They s I r . ink to
turn on the§l§o waré“i%. gﬁéﬁéﬁg&;&{lﬂ% %Maﬁ]%imeqinkﬁﬁynét rl%}mtgtgfdoenhance

t he i nf or matomprishes littingofoWelt fages)\ekt roids end qugstidner TheVésh sitnstnd guesbénsr ecei vi ng
t he vi deo progr roma._.trans i on rre th anpean be

e ebeey HrPaEr ki Lo e oty B (75 U Risigret B el BRTHER .,

wi t howg enb?&ﬂﬁfinrl% l%h@Web%léﬁrﬁl’ t8fe StBmPs MElSent BatomatiddUPtdthe Abdhtp oFfRaihum 1 n
thi s enbodi ment e user PC 16 and/or television 114 are connected to a

VCR, DVD pl asdéﬁnt inythe yirtha} compRry Pifer duing Rlaybadk of dES TS ORI PSRLY  wo
alternative 4 5% Qs fOr use with the present invention. For exanple,

t he user can vi e Interactive program using a television set 15 18 or
ot her displ ay rrmAu'cmh ofthe(sbudpmmksmmom, raogtinyiig ditected by theipdaylitt460. as shown
in Figure 5 t hi t he
functi ons Ogn?ﬁgrwogiﬁ. galylgggn%f’ @ﬁt,ﬁé%&%ﬁ?ﬂtﬁ%‘:ﬁr g:‘r?ﬁél %%greg %gﬁ%s In the
enbodigrent s]hcwasﬂmatadgym& pl@lxstlrﬁﬂ thle‘bmﬂsemﬂlgwfeehanﬂ&s}ﬂa}ed\hﬁeh pagenory in.
the digital | e bo n one _ enbodi nent, the I tal. able box 140
ol udSs. & wdh £ FFBF O e FRRPUF SRR PR PR G s gt R RO oo
programto Repfidietlitatmues) the ditiey @ abl flagiiCantpaecorded aM dl&red inand
Webstream however, are carried on one channel, then only one tuner is
necessary. aieb datahase fos lfer aesess WetidewSes URLs from the recei ved vi deo
program directlw§ éxﬂﬁ%ah&%v&d@é R oRE  enfRARRAE foP&iu@onﬁBl aﬁb]ﬁ:aﬁor&@ﬁﬁ&t%ee dat a
channel, interprets these URLs and directs the Wb enabl ed browser to
retridfe thetydsnts aadthainstredtancambe lpgatedanywhere.a8 dngasthey prsial spmneetsd fohe

retrieved Wb, RAgescLasd itk H0QsehBiy ™ ahurdiRhe o HRIcRn, A mltfucts? bpliST ON

comes from the server and the student workstations get automatically updated by the Web

server.
This educational embodiment integrates Web content and other media with
20 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
25 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 learn about gravity, for example. Further, the students are
30 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




18, as shown in Figure 5. In this enbodi nent, the rel evant Wb pages are

pr ef er abl wa!namsi n one frane of the tel evision 18 whil ?CH@@UO)QE\%O program
is displayed in another frame. Alternatively, the web page can replace the
vi deo programon the display. In this alternative enbodinent, the digital
cabl e set top box 140 receives the 308-television programfromthe

mul ti channel cable. The URLs can be encoded into the digital program
channel usi ngvit/REGhat dibMBE@E2frard®Ei3lof tMPEGTend intafage 0Tt e WNMOhe bhaCdB8e,

PCT/ USQOn5180, 16 conpressi on vid schene, t er nat,i vel t he, URLs can be
Cransmitrod L8RS i RTRERTS Agbusi SRR e fainin iR St At EE DO 100,
The digital cgblesdnoxahitdsageancipssshittis sbitlss HetRIe @i Q0 aad c¥rd6@ersi gnal

or directly transmitted over the Internet 20. The client software decodes

the URLs and ¥edeptiathesubgseupgegetvcs yndyiewsdhy messpgs indheit{ehat diplogvr fsampis8. 5 The

Wb pag are the I L | Lcu . deo frames

and prg:ent ed to t éﬁ{t}ggraghﬂ%ﬂﬁﬂ&gﬁk&?ﬁ%wéhﬁég{}%%?é%&géE?{%gd&ﬂg’bove,

i nst ead of r etheinsirgiort dae teynitets thewhatfeamrefar wieb pushingns tersmatemnrulamslinet he

vi deo program.can he essed di tl rom | ocal video source 144

i fthe video pwg’g?ﬁ?qﬁongmgﬁd‘heﬁfpg\ﬂﬁfﬁ% p@%ﬁ&?ﬂ&g@ﬁ%&s, is stored 10 on a VHS,

Beta, DVD Ocrj ot herUnrm«éidaaﬁventﬂlandl tﬁiﬁmﬁab%ﬂgej&stenisheysfﬁngi donbistembivith igex 140

is connected to a VCR,, DVD pl ayer or other appropriate device. Figure 6

di scl oses an mﬂpﬁ%ﬂf’n%%P@”&fb‘ibﬁ%lm’ﬁw%WW‘Q‘"%&?&?&E’&WV@E@&M on

uni t. Iy thiserpediBtany iype odt&ﬁﬁga&tria%g%l&ﬁ% ngﬁ'&c@cfrr&n testhatitldsRs of the
, an

personal conputer, shown in Figures , and the digital cable box
140 shown i n famghination of the Chat dialngue ety and i cbagssnFonexmnplesmultiple shoigeoces sor
means and ne : | R i t Fo] : rt , the
client softwa e%éﬁ{é%ﬁg%ﬁgéomer%ggsﬁb%?% %ﬁgﬂ @nt%{‘ghn;gx?ég&hl?g r#é%ry I n
the digital Tyaestshs, rafuiriaglongeparfswarstheomse Web pageb etk méntiveed ahbvdastnddhitsr ence to
t he other enbodi neats are.perforned i%}ra im'éar. nmanner br% t he di.aital TV
152 enbodi menf®® BEORR T, FRFEHE g Ine: - BBreethE JRRerons BIrPel SR tal TV

152, shiswn i nrecéigesistent answers, student scoring can be presented to the instructor in any format

including tables, charts, diagrams, bar graphs, etc. The instructor, thus, can analyze the
results and has the capability of providing real-time feedback to the students.
Students can also receive individualized feedback via branched interactive andio,
video and/or graphics responses. For example, the workstation maybranch to a particular
20 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, hereinincorporated by reference. Alternatively, personalized video, audio and
25 graphics segments can be delivered and displayed to the student based on a student
answer or personal profile in the manmer set forth in U.S. Patent No. 5,724,091, entitled
COMPRESSED DIGITAL DATA INTERACTIVE PROGRAM SYSTEM, herein
mcorporated by reference.
Responses to student answers can be more substantive based on the memory
30 feature of the systen1. 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



5 and 6, are incorporated into the enbodi nent of Figure 1, in substitution
for the Pgolfinushhey al so could be substituted for the Rerhfsofdasw i n
Figures 2 and 4. The user can view the video and web content on one screen
(in two windows), or wth the video on one display screen and the Wb
content on a separate display nonitoil?- 25 Alternatively, the user can
access the video or web content separately. Thus, the user can branch from
vi deo to weborchantiweniousntesponges, ¢ disgussathin Bieeaferementionedt apphcationsye (The sui t ed
to the educag,] ' : | ' chers
access one ogrléc%g}r}@%%gggg@gds& %ghéé?a{%?%n@%%%ﬁeﬁgg @?lﬁdg Fﬂt}gceeg{ogs tructor
and student ¢omeanl, axidysaiets audiprt imerasvktresporscdastddntshlvastge$Onses s ds s nent
software. In one such. enbodijrent n instructor uses ntent creation :
sof tware on %{‘°BE’F mle,%ﬁ}ga}s&g@ggﬁwrﬁ 'Htsg‘b‘ﬁgg?eé]?fhﬁ?‘(? f ﬂﬁ?ce&vﬁ??i cul um
currents WO Ogyort0difitultCalestion 1 5HMHEver, e &tndent Miése® Bng b hios 80 tHenthiebe Vb,
through an easy to use interface 156 such as that shown in Figure 7. The -
i nstructor cAwEAEens, ke q5ishg/Terayes@n egsIeT|QUESHOR, | ¢) 160, the playlist 160
conprising a |istjngogl, e%@%iﬁt%ﬂﬁ?fthetp?é%nt'?ﬁkﬁﬁmﬁggys%lﬁ§Hés@ﬂﬁed cApBIMgD sites
and questions are set forth in a predetermned order and can be assigned
ti mes. Pref ehadliyg theheduciRion Hquitkmentst of pryetahechaels ini e eflieigntly designednps are

sent automaticall Q .t he deskt.op. A -\
conmmuni ty, ef’?thgfjé/ c]@ﬂ@ isxséenbgg’%alg%%} © %gt%tr)ees-t?ée%%rﬁﬁgﬁ I"glre %"gf‘é‘r%"%‘?‘ b@d (futro ing a
live ement. &gvieakigeafumbbs of heedss thie must disias iobstaclestbieing phiccissueswofilsaddindect ed by

the playlist 160. In other rds, the playlist 160 provides the ructure
for the progP mﬂﬁ‘ceprlé&glseq")flﬁg’ﬁ’é’&m i@W’FW%g‘gg % i°8’f"ﬁ]t‘18'§atb(§5lstsﬁlgel5|1§9| i st

160, the br ougebulahl re: thekass aneks dLAN, AN aNifihe gReti ReforringasFigas t he
conput er screen. Because program events can be set up in this 1‘_‘Bner at

pr edet er mi ne8; inj thecenter githg diagram 15 ths (Framp Befabase sivers urga:,rfdlggﬁw.ga. ®6r ded and
stored 10 a6k HARlECorh BErvkid 180, AAF&NIndlh b (0N ShrrokhdblglAlH CodN!
advant age of an enbodi nment for educational applications is that the 15

st udenl® and Seiver i3@atresquares reprasentins Ysetsiations Hdy The Commupicpiégnpeners 188y ar e

al |

connect egueto?ganized in node relationships with one another.
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
20 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
25 to Figures 7 and 8.
The Distributed Communication System of Figure 9 shall permit the dynamic
addition of Communication Servers 180 within a group with little 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,
30 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



the Web. Because a server is essentially controlling the program the

I nstructor cones fromthe server and the student l.ons get
aut omat i cal ﬁ%tol%%gst ed bythe Wb server. This educationally&ér#%sg%?st‘n%)nt

i ntegrates Web content and other nedia with 20 collaborative groupware
functionality to create an interactiv&0environnment for students and
teachers. In this enbodi nent, the student can receive a traditional video

| esson t hr oughmamuficataavithrmémierpof dnetheridteall P2 ws gronp withdéutany eortfighetionsi on.

Si mul taneousl?/% the present invention provides separate franmes, an exanple
of which is s me I'n Figure 8, in the browser displaying: (1) Wb pages 176
autonmatical l'y del i \Gnedlly,Ge@ie b Séry ted nuinbeB of 8sekd 108 raduirkd Jardk expERtivONn or
exerci ses that conplenent the video presentation; (2) a chat i al ogue
frame 168 for SESHYEXCHPHS: Afthepser bass incrsatesperivrgrnee saifers mdbardyersmushn| i ne;
and (3)s an ib@hﬁgﬁ&éditb’ﬁerpiké%leidéﬁmk@ of Wb pages and questions conpri sing
the lesson. In the student interface of Figure 8, each student can perform
a virtual experi menthe Psiribpigd Lophiymicotion Systapnof the Ipesaent infotien gloswsithey, . f or
exanpl e. Furt . ar ony ing wth one another, and the
I nstructor | n@?rheé %Eggé% ﬁ%ﬁ?ﬁ%nég%fxﬁ%{:%gngig 5 y e?reari}néﬂ??g‘t’slésﬁ%g?ﬁgb eages to
one anot her anethpiqorbyiehiah shiewil beacopigsishainsillive @roidhathé fadhest iifss43td 20468
PCT/ USOOn5180 _ - 18 via the chat dial ogue frame 168 of the student interface
176. Wth t he TORLeneseRierlp anoth MAFRALESSARy break i nto subgroups for

col | abongti ve | ear Fhéithethhl RELNQHMY FolfdwidBN fante okd Fattelf RUP S@HESnd DRES Sage,
the nmessage is sent to the Internet server 20 and every other student in

the subgroup reRkEPsy,d5a mAwaRA iy arpranhepnel Aglanging forthe qumeptzAres i B FERAS r ane
168. 5 The i nshd Medsle shRIPVE Vied tHEY ﬁxte%igriﬁﬁéﬁ éﬁ&:axtngx;{i@{tioh st @] At ur e.

For exanple, the instructor can tefrmnate the c eaturé or web pushing
to term nate unstizkijonoersbimnemmne who knawsshe destingtioranti ban debivedithegnesdagaisifoymdges by

students. Unlike copy I.onal ..di st ance | earni syst sysiens consi st ent
with the present ?ﬁ?/%%{ma ﬂgg}le Y0 e‘38 f)oos\xg?e]qmnpﬁﬁsségef gg%%bmgxﬁ%erpﬁ%@%m or to
freely afd comwybeanid sfficikitlyadelivaede al nost any type of testing strategy.

The instructor can_test students usi a
Re err}ngag:«gn tor}“tlgure , %f%?nessage 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

20 message shall be broadcast to the members of Area 1 and tagged in the database 184 as
belonging to Area 2. The message is then routed to Area 2 and broadcast to Area 2
members. With this technique any member can potentially send a message to any other
member. Ifthe Area Com server 180 does not recognize the destination, the message is
forwarded np the line. Each Com server 180 does not need to know about any other

25 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 routcd properly without altering the other Area

30 Servers 180.

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



conbi nati on of the Chat dial ogue feature and Wb pages. For exanpl e,
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Chat wi ndow . Essay questions, requiring |onger answers, becone Wb
pages. As nentioned above, students can performvirtual experinents
on-line. Once the instructor's persdhal conputer 15 receives student
answers, student scoring can be presented to the instructor in_any format
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response t Ogdwinl domith@hitghoi ce question. In this embodinment, a plurality of

potential audio responses_are nade avail abl e at the stud%n}l' S \/\/oghfstat I on-
according to anyUssienes nohBe ifermed ¢6 19 freerprdiar gy Reqvir 130! eysshe No.
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byr ef erence. ternatively, personalized video, audio and 25 graphics
segment s canornectibmlis Jeierodnes by latid bplangingisafiwvars elndhis sapmerghe peiwerk mayst udent

answer or personal. prof.i L Qg t . f ' . S. Patent No.
5,724,091, 8RRFY @aas?ﬁeis%gk;%&ﬂ?ﬁf@%%&f@& ]|°§ﬁlégi\§é{1}i'{‘;E PROGRAM SYSTEM
herei 0 i ncor por The tntaye raspeetsesicthis Rebipohsesusing d4talthen serviers \ee rroutngn be nor e
subst antive based on the penor 0 at ur e- af ste he nenory
feature is §ﬁte‘§F§o¥‘ﬂ“ﬂg{ﬁ$’t"‘Wé{‘FS ‘quﬂg’i‘f‘% hgﬁ’“ﬁ?ﬁ gﬁﬁ?@gﬁ‘y& &%ﬁeﬁg’és P8*Phe user
based not ORd ¥er98 withemilitieia HmEniHalion ahd aoEpRratise land Withriowliuéndakess hi s WO

01/ 20468 PCT/ USQP0/ 25180 -19 or her previous responses, as discussed in the

aforerrentior?@fﬂ‘:ta’ﬁ&?lid@"éﬁ-ons. The algorithm preferably stored in nenory at

each student's workstation ansjsHbsied CohRptteREtwogONt rol, nmerely selects an

output interactive response based on student responses, As anot her

exanpllg, if a st dddisribyed commmeity nefrsark PEoVides sertigess isludingithose discyspeds he -

recel ves a S,pr ¢, g ity 1l SohnRlity bf end BUR'S/ distltiRind 1R adfbipes one
many machines, each providing specific parts of the community. All server functions

could reside on one machine in a modest context, whereas in a network of potentialty
millions, the web of distribution could involve additional server-side hardware or even

20 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

25 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
achat service, whiteboard service, and content push/pull service. A chat serviceinvolves
the ability of a particular group of users to interact, such as via chat frame 168 shown in

30 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




guestions, he or she receives an easier question. In another enbodi nent of
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education requirenments of several schools in an efficien ed
network. The system shown in Figure 9 solves the problens inherent in
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Server"). An mbdifigatid?® anmjraiserittedsfonthe eotsarhsak., lanthGf hamer, the way monsi st of

several actual fgﬁécﬂ 20 Ioctgt'ons. The defining characteristic of an
Area 192 is t RAPORRECD &aw upoRthe FAE-one  nenber of an Area 192 to anot her

need not be rout edaotitéit eshGhull k&eics Rivyived thgatliaibi ek Yerecelhvbontoht ofth&a NMenber
i s anal ogous to the frequently used term "user." For exanp a "user" may

le, |
be a student fiecier ey @Pamfr@ﬁwe@%ﬁ?rqﬁ@seﬂw%ad@rs%ﬁi@ﬁ;mmmfmrence
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shall permt the dynam c addition of ‘Communication Servers 180 within a
group with | i ideptefying ap absiraetion physical tesaurce; Make spgsifieallyl URE mpddeiginpleon of
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15 URIsinclude, for example, URLs and Uniform Resource Names (URNs). AURL
is a subset of a URI that identifies resources via a representation of their primary access
mechanism, such as their network "location," rather than identifying the resource byname
or other attribute of that resource. The term URN refers to a subset of URI that is
required to remain globally unique and persistent even when the resource ceases to exist
20 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
25 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
30 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 hubsneed
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Figure 10A is a diagram of an exemplary physical network configuration for
implementing a distributed community network 200. The configuration includes client
machines 204, 206, 208 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

20 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.

25 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 witha
digital or analog cable box, or a computer connected with a 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,

30 shared uscr-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




destined for the new Area 192 can be routed properly without altering the
ot her Area wg@isggvers 180. This nethod and system wor ks pb@rusei-gie!
nmessages or for user to user nessages. WO 01/20468 PCT/ US00/ 25180 -21

Furt hernore, new Groups nay al so be dynam cally added. Once added, each new
G oup Database Server 184 registers #f#self with the existing database
servers 184. This distribution of |load permts nearly unlimted expansion
wi th exi sti ngsEsturoan a cempterigadahlgmeedim sush & Psmonkandgeesssedy prawsehunber

of nenbers, c ' (N' ' ' I gg,% not be
i nfornmed as tgmtéh%&gbgésﬁ{%tu F‘a\réi) %%Fnagé‘?%%%g%g%hﬁgéﬁ@ﬁ%ﬁ%fﬁgn%e@t to. '
Menbers are dicomgett éwitht oseaaspagbdwiththe dbingt. sel ection of the server for user
connection is determ ned . by |o bal angi oftware. |In this mn , the
net wor k nay appea@sfrg’“geg cémﬁlluﬂ ’Fe?‘ﬁ%rg%/h&%tg‘f’_e Rigingludgs L@F?&?Wrs;ﬁpbc al

cl assroosn 10 2Themd 214 USras REEinGludds Hub 230 MidCdWhiRbbitl Servids 21 FépdcamSe
servers as routing gat eways, using techniques resenbling |IP routing and

DNS | ookup, emighidesa byh 222 a0d o ehpt sergeaidy Sexve H 4inckydes ahekidAscrancetsd fon and
configuration | Ed‘bq - | . Dist ri But ed
Conmuni ty Net Vt\‘ggr]%%i%%l St i but ghs%@%é%ﬁ%{xf&%dg}@%t {re%l\gn g%%érg\??lces,

i ncl udi ng t hosevitesX26esE2?8 arsvonmectetl withn data tepositeryi 239. Examdesobimfurmation of end
users by distrjhutin e n chines. .each providin
specific part g&-& gﬁ%%@ﬁi‘%ﬁ%%ﬁ“ éﬁ%ﬁg@ﬁsn%%?%’ﬁ@r g%'}?ﬂﬁ%amfl 5188 on one
machi neldn a rodlest papent ext, whereas in a network of potentially mllions,
the web of distribytion _could involve I.tional server-side hardware or
even 20 act ual ol | LR CRETIRTE SR 2] e AR PITFOBRSS A AP SE PO
comuni ty net wapk2200253Y1zh& 200U ﬁtmimnb&ﬂmrﬁwdi&&t henaRs eRdutReRadcliad tipl e
machi nes, which eases the praocessingburden on the server and provides for

dynarmic r econﬂ%ﬁ&?ﬂﬁ?ﬂ@ﬂcﬁﬂ@iﬁé@h@?gm serveie2idy Thneremplary peryieRsr2ae.i 248 t hus
may invol ve addngq95g &ETRY REFBCH sBR el froPided bPPrvers. Many more services
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For the services, the servers may provide many types of content such as, for
example, video, audio, and multimedia. Web browsers for communicating with the
server may be located in various places such as, for example, on a user machine, in a
cable head end, in a satellite operations center, or in a set-top box. The web browsers
20 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 {hese exemplary services
1o 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 distributed
25 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
machincs in order to ease the burden of providing routing to multiple client machines.
30 It also provides a dynamic reconfigurable network by shifting routing among multiple

hubs so that additional client machines may be dynamically added to the network. Each
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Internet 202. In addition, chat service 218 subscribes Bob to the appropriate push/pull

service 228 via hubs C (222) and B (224).
Push/pull service 228 extracts Bob's user profile donut from database 230 and
pushes the values of the profile down through hub B (224) and hub A (220) through the
20 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.
25 During the game, a content producer uses the authoring client 232 to.send a web
page detailing the biography of the Giants quarterback and supperting links to hub B
(224). The pushed information is routed to push/pull service 228, which sends a message
to Bob and all the other members of that push room by routing it first to hub B (224).
- Hub B (224) in turn routes it to hub A'(220), which distributes it via Internet 202 to Bob's
30 machinc 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.
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DHTML is executed and Bob receives on his computer screen an animated image of the
word Fumble!
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
20 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
comrespond with hub 220, 222, or 224 within one of the servers 210, 212, and 214. A
25 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 participant 242 identifies it
as a member of a particular room for a chat service. A directory 254 through a
30 connection 252 provides communication for locating users for participant 242. In

particular, connection 252 is a network connection between two participants over which
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di stributi o\re&’E ngéﬂian]?%ﬂf %@ﬁw}rﬁ%&n\tﬁ%{ l%vs}%%‘%w <88 a?%da cas‘%ét&?é(?%ﬁhone
lines, fi berwhmhtcpntsmthﬂryaumgomdm@r conventional transm ssion nedium Each
of the client naghi 2 6| ncl udes a ess. tof g i"ﬁ’ uldar seryi ces E;n%naged by -
correspondi ng sefV¥Fs aaprgﬂpswg% RItiog ﬁ'lg {Firputed commypity nefwerk for g

whi t ebpar d s@bMingeButing c}heﬁﬂldlﬁrﬁonﬂhutbt? edding ndv phrtiGpEANL A thel REwakadmal €. 25
Client machine 206 provides donut _and whiteboard services. di ent machine .

208 is a CGM)E&IPE}%WE( ta|seryices ShichAnyolyes addingeaanertions yln Rrdisulab A se a
digital TV, uIY eemrig Becifbdl féth ﬁﬁteﬁrzabogncpﬁp&&{%mg,mﬁr 956 P b&'

connected w't A donut service refers tothe ability to provide
content to w@u@mnageﬂiebpbmfouﬂwusgmpumspankm nicriesamplehi hulp AUR2®er vi ces

D ool Wihver ¥ X PR fomldhiBfAo B rEkinine Mo 86 RGE RG] | ©

i nformati on. a| ns el user at abase
keys it o a tidegh hubpo@R200r y cont aining the profiles. The donut may be

stored in a fileztype J USOQY .25180 4structure ona
conputer-readablglﬁgﬁ?’:?%‘éﬁcﬁ %3"%%%%3’%@%6‘9 BHAURR PRPGLLipnt
prograns, aufckihes el Wplovides iHorniaNiog foilh, 248 ek Wt htfoufidinfddblié) STHeOr Use in

routing content to the Hser associ ated wth the donut. D stributed
comuni ty ndTRSHRCtonds ysed fofpier oaapam for a fhat sruice enany ethersenises DEEGOTY 5 212,

and 214. Senygs aaﬂ&arbmsil usife%umkkra%a’r@aaﬁdteﬁnmmﬁ ﬁﬁﬂﬁf&n?ﬁfd‘ﬂrﬁ@a r Server

212 includes a hub 222 and a _chat service 218. Server 214 incl es a hub
224 cbhnect dsst @ﬁsilre@tmeséxémraw direptorynd ideptifirs mprouped glients SZ!D@H&PMOa cont ent

push/pull s &' gr'vffzg s0éPas Fab'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 client to

another. It may include any type of content for various services such as a push/pull

20 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 client's
machine. The hub sends that packet to all the connections subscribed to that room. Ifthe
connections include another hub, the process iterates, thus distributing the packet to the
room over multiple hubs. Packet 258 identifics hierarchical routing information

25 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 may include data to be
displayed, for example, to a user in a particular frame on a display device. The packet

30 may also includc one or more distributed executable objects, and the objects may include

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




services 226 and 228 are connected with a data repository 230. Exanples of
i nformation torage in data repository 230 include | es
content for ?E’ginssrcrsl ssion to users, 10 and web pages. Eac%sg(g fédothree
servers 210, 212, 214 are i nt er connected via their respective hubs 220,
222, and 224. In addition, this enbod&ent includes an authoring client
machi ne 232 connected with hub 224 in server 214. The exenplary services
216, 218, 226iay anithd22Br exampbnlay Adiampldor oy typs of antity peabingeekepyabler ver s.
Many nore serv”% 15 could al so be provided by the server. For the
services, the® &t vers may provide many types of content such as, for

exanpl e, video, aUHhDMSiﬁkdluﬂ&tlsbﬂmlfarro\ﬁ&’igIbar:mah&xtfwry ummmmpmx amg with

the server may be located in various places such a g exa on a
user nachine, aPHm&tmf’c%{b‘}OéteﬁbH’anéWBle SRSy Ixgtples iof é"‘%‘p@ﬁ’ ?3“8%0 e@? or in

a set-tap box; cﬂae awheﬂgm\@ﬁm £indTBa ﬁ’i@§s§¢e@ t&ﬁ%n&ﬁ’ﬂieeﬁirdisﬁbﬁﬁ?g'hhb@ or

it may be pre et ched and cached @ither [oca on the server.

addition to vvamot;gmmelesr;acbmﬁeﬁmémdﬁm pregsereey O ‘eﬂmgrpad@mléﬂﬁc.reaﬁddﬁ@rl but ed

comuni t ynet A]] esstng fo h gﬂlgy j

distributed a Ein_l c@u?ig?é%ﬁ%nggqoggtg 2 Ig?lﬁ%: Qgégfogéf%ver s° %’f@ﬁé élf%ﬁﬁ st q514 The

routing for plhet\ebﬂlylg'ablhenﬁ:ﬁidvdah&:ﬂmﬁpieﬁfhubﬁﬁgm’fanhehy&]mb%&mrﬂﬂﬁ;gpaﬂ«dt 208 are

di stributed 25 ng the It| le h f the _servers refore n order

to transnit cgﬁggﬁ‘ﬁg‘l IPWe F Hr&t‘f?%ﬁ’ Fﬁ@wﬁﬁ%@dlulr?s P EXEIPRS

provi dejg out e 3GeRéPBiding MABhAR, aut horing cli ent machi ne 232 through network

202 to client machines 204, 206, and 208. Use of a distributed community

net wor k di stri butes proce53|ng anong nmultiple nachines in order to ease

the burden of prOV|d|nga591 ggL$ . multiple client machines. 30 It also

provi des a dynam( e Nnetwork by shiftrng routing anong

mul tipl e hubs so that a d*t onal client machines may be dynam cally added

to the network. Eaﬁg&g q.}/rezco PCT/ US00/ 25180 -25 of the client machines
i°l

204, 206, and 232 nt ed with a conventional conputer with

communi ?gtl on capa pr}y%u ctla&&]t}r ough a network. Each of the

d= my d1rs[p dxr]

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

/f send it to all the clients in the room
20 for i in d.clients (recursive)
ifi.conn !=p.conn
send p to i.conn

else

/1 se 1f  have a direct connection to the target
25 foriin d.clients (recursive)
ifi.id ==p.target
send p to i.conn
done // it's delivered

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

// if it has routing info, route
if1.id in p.route



servers 210, 212, and 214 may be inplenented wth a typical server nachine.
Figure | rovides an exanple of use of the network in _Fjgur for a b5
parti cul g?@b%‘f‘f‘gati on. For instance, during a Jets v. cgdérﬂ#g&ﬁl f essi onal
football game, a user, Bob, first switches his cable set-top box to the
appropriate video channel for the g2we. The video originates at a

tel evision operations center, is transnmtted via satellite to a cable head
end, then through a csdade tph.asitn t o Bob's set-top box. Bob al so connects to
the Internet 202 on hdsedbirtput-esutdnd accesses the matchi ng Hyper TV web
page, 10 involving a particular network service. This web page is |ocated
on a server in the pRoiNerwisd, s@idasRnUeny Qb-HuBe service. ' The point of
presence configures Eabirs SREN P04 into distributed comunity network
200. Mgchine 204 openg.d f85shsf ent socket on configured hub A (220) and

sends a subscri be nesg Ot 'gmées cEhat service 218 via hub C (222).
In response to the SUB%(E{ 33@ @;E%E%gn’o aih-servi ce 218 sends an 15
t he s of {

announcenent packet to a he configured roomvia hub A
(220) and the Int o, ‘g,%”gzt ﬁsfa{rn\g?gagl%%{o%%gv%hat service 218 subscribes Bob
to the appropriate % | ia hubs C (222) and B (224).
Push/ gll(}ll servi ce 59§ Mt P4e sé’é’osﬁ’.‘l?eﬁ?é’rcom’%ﬁnlof‘e donut from dat abase 230

and shes t+he—veattes—of—the—profte—-dowr—through hub B (224) and hub A
(220) through the 20 Internet 202 to Bob's nachine 204. Since Bob's donut

shows that he has previously indicated that he is a Gants fan, Bob is
'subscribed to a pagure ELB isan prramplany disgmeyof ephypical newerkisonfigyeatiop 469 foger vi ce

228. As the gaiRibRe@dbmnthty n%%rﬂﬂﬁ%ﬂngﬁ:g%ﬁé}ﬁatfvgrsoﬁ@ﬁﬁ% vidednan’d any

chat nessages fromBob's friends in the-chat roomare transmtted to him
at machi ne 2Qdnfigyrajien P59 diistuied epventongladisitibutiongfividee quitdelasion cantat t he

t hori i _ d ina t ' . .0f th

G ants quart BeepiiakRgRE Mns AR coBRRGH T ohl Srdtiesd QRIS 1

i nfornist i on signal hasiglcdntenp fisfdigindtion end/ traresmi2@ Ghe vdblectblesisiod signalnssage to
Bob and all the.ot. mb f t ti it first to hub
2 (22 Pt 595367 R 8 phmt ehE et i 2 Ceblesigy endiftt thebf i but oo
it via | nteraekb BR%sérdoBatrftingwith e Aethork’éh adlle Blttméi202 f CiloBadieAdt he chat

room Hub B £224) .m ght al so have routed L oo .
65 receives the cable television signal from satellite link 263 and distributes the signal

over cable lines to client machines 267. Alternatively, the operations center can transmit
20 over a satellite link to the client machines, foregoing the cable route. Client machines
| 267 may represeht conventional teievisions Or any machiﬁe capable of displaying cable
television signais (such as a personal computer with a TV card or module for processing
TV signals for display). Client machines 267 may also iﬁclude connection to a network
such as the Internet 202 for implementing a distributed community network.

25 Figure 12A is a diagram of an exemplary content push packet flow 260 in
distributed community network 200 for implementihg a content push/pull service. The
content push packet flow involves .transmissi_on of content via packets through the logic
structure 240 shownin Figure 11 A as implemented in the physical distributed community
network configuration 200 shown in Figures .1 0A and 10B. Asdescribed above, a system

30 may provide to a user both video and other media content, such as any content available
via a URI or a client-side script such as a JAVA script. The type of media content pushed

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



t he nessage to other hubs that support other people in the sane chat room
WO 01/ 2046 00125180 -26 Bob reviews the page on t ' and
deci des he%vgﬁ%'yqﬁo play a prediction ganme about the quﬁ?’e‘%‘gég?(@s

deci sions fromone of the displayed supporting |inks. Bob "clicks on" the
link to select it and generate a pul I-3¢-equest, which is transmtted through
the persistent socket connection through the Internet 202. The request is
routed via hub 5 Brfeifeiia contepushy ipeiide, &wexdnpde, X2R0, apfioctpmpbined yidep and

di stributed objgct (a,JAVA ) whrom datab 2 I it avia the
sane channel # “BSB‘(“é‘RWhegfﬁcﬂ%@Oﬁhem%&lﬁa@%ePg%P%s% gréls?f% E%rgghrﬁ’asfé%hs

predi ctions abgudih$ie Mdaidie tasddiscohreinaniyde transAfitedfronpthbsapleay diffisna
updating the gane arrives from aut horing Cl'i%f]fl 232.jnto hﬁ'{)f B (2%?1), and
i s then rout edouressQl agditian.dhg cppicnt mey pe FrEsTH R“{%‘Q’H%ev &Y PREBYES (%) . The
10 gane ser vi : i ey i, Rl viRBIMmAtaal

r esul tanStS dat gg’tf%re%g@ﬁe{e%lehﬁﬁg’aﬁ%agéz%%grf]s:ijdnf ﬁ%ﬂel? ﬁ?égrr]%é? 202. The data is
present ed by (HeROM ordigital eatsatily diskt(DYAVAThelons corterBaty He storedon thedhart ne 204.
The quarterbagk, f.unbl es. The producer at authoring client 232 pushes a
dynani c I-Iype:a’lggffw'ﬁ/&ﬁ(‘tfﬁ;ri%ar? ﬁ‘g‘ge (DHTM.) instruction in Javascript

t hrough hub B (224)As shbSmamFighe 2.4 acaRent phdbrpaiighcketfow 260ducheies iB@action Bob' s
machi ne 204. At Bobp's chine, the M. i s.exe u%fed and. BP receives on
s computer ¢TI TS IHHEPIRE nE RROFH Y DERRCARI B A | 5 a
di agramy@f an exeduRhid] 24 2Rl bfowstr GlcHER ndlind, QCalilé Bead ki) bekerve nTiient t y
network 200 shown in Figure 10A. Logic structure 240 iIIust,rn%tes Jrﬂ?"?i cal

20 rel ati onshimashingfod’y. &t mdi268 mpy EqTTeRPqshrathchient gaghipgsishevany y
network 200. afld Bt ggfg'ﬁm en@Shdd iR VighRPIS Uefit 284 AN SLHBRLRSogram

rel ati onshi p, represents a relationship identifying an
attribute of arhigrproviges frames forthe follawingasrvisey: medis@86, chiti2f0.gpdconimt3d¥e cl i ent

nmachi nes 204, 206 208. a i t CrLi . , '
correspond W t(ﬁleﬁ‘ﬁﬂgg‘@?”sﬁ E”Zﬂl(assra@%ge\%nph#ﬁg%gl 0 eegé(grrn\l/éggusﬁ%i@yzm,
and 21435A 25 23278 corddfd 2T@seri@s. EhemoDER intlhdes fiames fof mbdie 286 chat 232,240, 212,

and 214, and it manages .
content 2 serv?ces. Clients 284, 276, and 268, as shown, typically have the same

services or access to the same services; alternatively, they may each implement different
services. Also, they may implement different network services than those shown, such
as a whiteboard service as identified above.

20 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

25 identified above, and the content from a network service, such as a chat service or a
push/pull 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

30 on an associated personal computer.



service 250, which may correspond with one of the services 216, 218, 226,
or 228. GdanRbdd4 1S a type ofparticipant 242, which igdusebrfigg mMachi ne
subscribed to a particular service such as service 250. The client's status
as participant 242 identifies it as a nenber of a particular roomfor a
chat service. A directory 254 throught-a 30 connection 252 provi des

comuni cation for |ocati ng_ users for_ participant 242. In particular,
connection 252 i $sahewt iibFieutotift &ritenpusbiPhld efrvicrdlopa raibenpmeieat 8%%r whi ch
VO 01/ 20468 |E:Wels‘§pdq‘{}%fiﬁggpp ic#fon2B& 16 Lreats ng&emtm%ﬂﬂoﬂigragﬁﬁc‘aﬁyn 254
provides instructions tofr identifying whicC participants are to receive
particul ar duoitdentny program fonaye braeatiog atpeckebepntdining ot identifying pdrticwla ch
content they are to recejve. .Router 2 h Qitgi N . orti of the -
di stri but ed Q8 ﬁﬁSFV°¥1§2\XB‘r"I<‘d?S ?”°‘§‘n§g°sfg%\5/‘|&r?§k'r @&%&%6‘3@ ?‘%%%B‘f“’r om hubs,
addi ngsnew 94 icowplgliadtascohlent fush/peall varvise 29614hd aauthei sevigeal98i dhp eotitiag bo

servi ces, which invglves addi ng connections. | rticyl ar, hubs  request
routing deciRerkstiand thsircomentdor thasgemplary Wﬂte?t@gﬂgﬂggePﬁ‘iﬁ‘%ﬁ“bgﬁxrﬂ?‘B des

i nstruct i ongy, trapit B @RS fakkdt BRdturt 8foigRottatd VG, packets. For exanple, if
hub A (220) failed, router 256 can issue instructions to the remaining

hubs to avoi d rodithegng ghi¢at 262, using enthexingapnligation 264 Grcatepippeket BP\fstes 4

i ncl udes i nf i ' ' 1 - ] | i nes,
and 1t pr ovi SELa PReHAFR 1 Brfdidbh Vol W IABILAR, RIDAN, &£ phitblp 1 TREN o5
t er m dor ect 30§).i Bubl29d dotites thepaskettparindivulnalitageta Incpasticutaeropntent push/pull ot her

service. Director 254 i oy grarch | coll.ect. | rect ,

termi nat ed Vit ceaié P ST %‘eﬁ) tHn%sanei:"o b‘gﬁef:to g g“él? ng} &}ﬁp%eogioﬁﬁbeg%‘y A room
I's a direct obytesyudkét ®e3olall nfintRrspif citdiredtoryl(step305),and saeh ichan rdceivesths er vi ce,
such as a chat,  service._ A 100 as, clients, (set aof ticipant and hubs
(et “of  hubera R eep e S G Ru b bratint s el ot rotisbipar b,
structured piigaRiedbyiid 10568 Tale #eThe/icRéls fdeMiTy RF6miatibs B thé ReadanRbdier . It
may include an content for various services such as a push/pull

type of )
20 serldi ce obytge bibdegis i routing thepacksts forghepushipull gavistat . service client 244
creates a packet Figure 12B is a diagram of an exemplary push/pull packet content 271 for use in '

distributed 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
20 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
items 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 URI

associated with the displayed item to retrieve content and display the content to the user.

25 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/pull push/pull




when the user enters information and sends it to a hub associated with the
client's machine. The hub sends that packet to all the connections
subscribed t¥PP¥#3r oom If the connections include anot FEA/USPAR5180h e
process iterates, thus distributing the packet to the roomover nmultiple
hubs. Packet 258 identifies hierarchicgl routing information 25 including a
source dir (directory), g (participant), target (participant), corn
(connection), [and a te (set Sé\ particijpants). ThF packet th the
routing inforr fieein incl ude*® varietylof types Inforphtion as ifs
payl oad or trangmtted content 5The packaf may i ncl ugzle data tg be

di Sp' ayed’ f orlexanpte +-o—a— rer H—a f_l cH-atr—fr-aer—eh—at-di Spl_gw\y/
devi ce. The pacigén 3(5ptmﬂ al so| PUsHude 0 ePSHIOr e dﬁlsttmﬁbut equPHScht abl ¢
obj ects, and t{eobjgcts TTHRY THCHUGE datfa, € or _data 1n

conbi nat i on wifeteex et asthen262codiBub 2%e exelcrvats 296¢ o | peachglient
PCT/ USOQ/ 25180 - 28 atefic| ud<=r0utﬁépafé<ﬁh 026%RRAY0, 2§be | of
entity specifyling ex¢puikei®-8 ¢8edo Hub binfthe direstory hg
packets, and ijt nay beomtsisidgho| pudsiduwah piitecioagt vionf tomllcont e hteceivespatket pl e
users. Exanpl URlapld | catargenservice Cjdinbe9t 5 || merhbetkeofayhi4| inbhnding, | a
JAVA gane, ch drplayddext [ 2ed a fille. Nt RIS BE
mul ti pl e machifes, endUREan On a server tisplehpdagds ¢d.

Al so, hub 248 i g&l1a conngction to hiha URds foout | Ng

i nformation, i SFevmation abl e 1 incl pph1Pgi ¢ for{use
by hub 248 in youting packet 258; this ljogic may bje i 1{1%]!39011
sof tware or firmvare nodutes—for—executronr—by—io—a—correspofding—rachinhe.

Table 1: Hub Logic on receive Packet p 1l find ny Directory dir if !
p.dir in 3" dins 1%ig%eql3ri§[apaiglgrr of g}/cmp?m ha pga e(tpﬂow 3%0 in distributed

community network 200. This diagram includes 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 1dentified above with respect to Figure
12A.

10 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

15 example, scripts associated with the chat frame on the user machine,

Packet P-0 from client machine 284 is directed to 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

20 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 scripts associated with the chat framces in the clicnt machine, receive packet P-4



d =ny dirs[p.dir] 11 handle targeted and broadcast separately
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Figures 14A-14D are exémplés 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 machines 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 as a large eSchool 362. Configuration 362 includcs arouter 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 includc a connection with a network such as the Internet 202.




send rnot ;ound> to p.source via p.connection 10 Figure 11B is an

exenpl ary diagr f a physical network configuration 259

di stribut ed%ﬁ%@ﬁ?t y network illustrating angal ternati vepéng?Oggs’?%r a
video signal. Configuration 259 illustrates conventional distribution of
video or television content wusing cai4e tel evision signals. An operations
center 261 generates a cable television 15 signal having content for

di stribution and t Fansmil4€ is he dinghaire of @b esxiemiplary shpjementaionr ofadissibpied| i t e

link 263 to one or nore ¢ head, ends 265. bl e ,h i ncl ud
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li-nk 263 and distributes the signal over cable |lines to clien chi nes
267. Al ter nat iSestey 384 incthissanaple fielidewiiostirecigneos &dsfe@?ﬁtas ?6’“6\}@?3 3‘%&"?@ lite
ink toLhe cl d@ptnRahdtms/8s &0AGNH R ARPRENAQUS s FehaTissTTREknES

267 may fepresen onventional televisions or any nmachi ne capabl e of

di spl ayi ng cahlirctotied identiy cronsi fgrparicigastsaif azbatseryicegupintpinebbpierer 380t h a TV

card or nodul e, for ocessin V. .Si | s, f ' ' ' 267
may al so incl Lﬁfé"e&é%é‘%ﬂ‘gﬁ“ﬁ? (gerﬁ Ie\%m%tegﬁéoh&;%&f'%}eﬁeflr‘%?gkeﬁetenggg fos gres

i mpl emen]t i ng amﬁ%@}iﬁmtx%@umgmm? Tslienfseaymbinentgﬁs}ﬁuyhsem&zm this exanghilagr am of
an exenpl ary content. pus acket 60, i .di | b '

200" Tor | ol et igveeebb R pbs RpERAS o e S5ha Oy B * deedidpacket

pu% packet

flow invgl ves i ansddhesisap be trataita@nd cNérds FBaGka 388 1 hesfor, deher BEMvia a
structure 240 shown in Figure 11 A as inplenented in the

hysi cal
di stributed codiregtent sructiee ey Rpesifisalbyideniily sk Do OF PRI it‘hg‘f: SI Ca%edl“’m and
| (OB As desCTibet ABNE, sévesh 2 HdBiBhANhEd thareoriofinghibiihaibgleo and

other nedia c such as any content aval e viaaUR or a
client-side scasiifitstreted by #e logid i\VPabledl iSetver JHbmayaleo ip¢ludraicoanestip® with apushed

to a user may depend on, t.he u 's profile. - - - —--oaaooo-o- VO
01120468 PCT/ lﬁg\g‘irgg‘l‘g’gas%%lgtﬁmfﬁ@zﬁedi a content nay include, for exanple,
vi deo, audi 0, conbipjgde M4Del® aafidgram 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

20 396 may include hubs having software for routing information, as illustrated by the logic
in 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 2 chat

25 service, and the advertisements refer io 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

30 a second advertisement to be transmitted to chient 404. The directory for hub 400

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



audi o, or nultinedia content. Wen transmtting different types of nedia
content, wecdizoss both video and audi o, the nedi a cont elerAiRYod3ese
transmtted fromthe sanme or different sources. In addition, the content
maybe transmtted froma w de variety_of sources such 5 as, for exanple,
tel evi si on, broadcast television, cabte, satellite, local video, and |ocal

CD-ROMor digjtal versatile disk (DVD). T | gcal content may be stored on
drigc feﬂbf‘ g

the hard di EReHsTHA 49 ﬁt_fl"g'é'f“t? ( _ nd 12 §fFonth aF}}’W@"e@ZR b8 cont ent
push/ pul | pagiehidel RV¢1RAMUOBNSEVEE 392, BDE 88 BOPHay Mo iRdThdd doBnd B IRS
transmtting the Eackets. The packets may originate fromvarious 10

sour ces suchpegwerkgaeh asthsfetemedd02% cli ent nachine, a cable head end, or a
server. dient nqﬁ@i : r i cl 4. ent
machi nes shown in Ié&tﬁ?é‘@r%o'&nggrﬁgocgﬁ?xgﬁ{ﬁ ?tgg%ca%glpéoﬁ%%?gq}éﬁ\%&%q !r)lhlﬁlggure 1
| A, d iSent 2@d4senniolienties cmatlos awpergigicaypaiancadunibinipg theivdgsedonrsesf ther t he

follow ng s i ces.. dia 286, chat,.290, and contepnt . 288. ient 276 .
PRI e i G R o A Lt S L N
282, and coninpMmedtiflg SEstMb@eScontzhirfyne®Sk donsiktestasthiticiBentiffenfiBitira 270,
chat 272, and content_ 274 services. Cients 284, 276, and 268, as shown,

typi cal | y haRessiblasiag differentipesaf sefyorigsowidver withoptuse ehthe et ces;
alternatively, they may each inplenent different services. Al so, they may
i npl ement different network services than those shown, such as a
whi t eboard service as identified above.- 20 As shown in Figure 8, chat
service may include an associated chat fi-anme 168 on a user's machi ne;
content may include web pages 176; and nedia franmes may include

transmtted video prograns. Al so, as explained in the enbodi ments provided
above, the inplenentation of a chat service may use a digital television,
digital cable box, or personal conputer. In addition, the programfromthe
program sour ces, such as those 25 identified above, and the content froma
network service, such as a chat service or a push/pull service, may be
provi ded on the sane or different physical machines. For exanple, both the
program and the content nmay be provided on a television or on a personal
conputer, or they may be provided on separate physical machi nes such as
provi ding the programon a television and providing the content for the
networ k service




30 on an associ ated personal conmputer. WO 01/20468 PCT/ USOCQO 25180 As shown
in Figure 1 he push/pull service flow, authoring cly i ncl udes
an_aut horingﬁg?}g{oi‘@aii on 264 for creating apacket 266. An ﬂacﬁ 8@%’3
application includes any programfor use in creating a packet containing
or UMLMI"H“ ﬁﬂmcul ar content. A-¥erver 292 provides for routing of
pac 'L. "“ Py cular, it includes a hub 5 294 coupled to a content
pushfpu‘il service 296 and a chat serviCbAMS8 The routing of packets and

expl ai ned 1 n Tabi & SRR G Pated GHamient Bt ekl 3 SoikPEtighane EhEH o

Aut horing cli egdmpiiig: USi Ng authoring application 264, creates packet P-0
(step 266) and transmts it to server, 292 where it is received by hub 294
as packet P-1 (stepgeceitipgagsket molydinganindigation of ierarshicplaputing information apddual
target. Isn par{intil &ing LHAMEH: nBWIK RHYde; SErvi ce 296 sends packet P-2 to an
entire directory via hub 294 (step 308). Hub 294 routes packet P-3 to all
menbers of the dir alsteomipingstaegsts3mey netwotk &xciecalving the pasket based upen thgacket
P-4 (steps 312,.314.. . Hub 294 | i ncl ude software for routing packets,
as illustrat e%‘ ch%ég%%&1%ﬁ§?gbr%\é 1. The packets identify information
in the header used trahfmimyhglthepdakid td thgitagdty basaliipon thetdeenpiaiiget s for t he
push/ pul | service. Figure 12B is a diagram of an exenplary push/pull packet
content 271 for use in distributed comunity network 260 as packet P-4.
Packet 271 i nchudesri nkiodRF MaikdRl whe?eis the @EtetdSiffinDdtePdontises TR Vini@suthg2, 268,
276, and 284 in retrieving content to be pushed to the nmachines. Packet
271 al sotdray i RetrusHensdpieussin dgioremining he tasgetsyse by the client 20 machines in
pul ling content. For exanple, 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

pul | item The3-pul |Theimethed ofiglping hwherdin theirassmiting stapeotprists sphsmjtioz the t he
user, such as i .such, t tclicks on" or selects the
item the cor régshﬁ%g\lgﬁ%ﬁié&cﬁ% g%&#&%ﬁ&“@?@sﬂﬁﬁ% | associated with the

di splayed itemto retrieve content and display the content to the user. 25
ﬁﬁff?%l Yy Qf'xg{?ﬂ%, ok Pl I wherein The tRAbSmiting step comprises wratntiting e |-

packet including a uniform resource identifier for use in pushing content to the user.

-

15 5. The method of claim 3 wherein the transmitting step comprises transmitting the
packet including a uniform resource identifier for selection by the user for pulling

content.

6. The method of claim 1 wherein the determining step comprises determining the

targets in a wide-area network, a local area network, an intranet, or the Internet.

20 7. The method of claim 1 wherein the receiving step comprises recetving the packet

containing video, audio, or multimedia content.

8. The method of claim 1, further comprising requesting routing instructions for

transmitting the packet.

This Sheet Has Been Replaced

AR




Table 2 P-O0 P-1 P-2 P-3 P-4 source 2000 2000 2000 2000 2000 service
content c ontent content content push/pull push/ pul |

S uohi pul | POt D O 468 PaT/ LSOO 25180 - 35 tarSE?}“E@’é‘g%o - dir
55555 action PUSH PUSH PUSH PUSH PUSH note author 262 hub 294 service
296 hub 294 each client creates routdds packet sends packet routes 268, 276,
284 packet P-0 P-1 to P-2 to entire packet P-3 in the directory

cont ai ni ng & i ndTha methed oficlaga d ofugthericgmpysipg franseitéing eprograokie the twRts.t o be
target, service hub 294 nenbers of P-4, including displayed 296 the the
URI to be and URIs to directory displayed and pull the URIs to

i nf or mat i on1@ul | Thenmethndbl claim 3, firher eondRising teansmaiingatin: progeate apd drey chat

packet flow 330 in distributed co Lty network 200. This diagram
P tties. ¢ nEots: for siMteon hRess SR ARY Mishley o PSR ipg Aot S0& g f or
flow of a Cbﬁ?lapﬁﬁhﬂérau@bﬁg;d@hﬂ;tthéﬁfg&g;e 298 and. inplenentations include

the various alternatives identified above with respect to Figure 12A 10 .
The routing of packets and their content for the exenplary chat service is

furthey expjai negk nBthd@BF Elaidn b mgf%mmgﬁ%m%g&%wwout the

flow. 1n this exanple, client 284 creates a new as packet P-0
(step 332). padket for simitangops pEsessing and display of the program and the content on a

television associated with the targets. _
MR ) A A

transmitting the program for display of the program on a televiston associated
10 with the targets; and

12.  The method of claim 9, further comprising:
transmitting the packet for display of the content on a display monitor associated
with the targets.

13.  Themethod of claim 1, further comprising accessing a directory in order to obtain

routing instructions for the packet.

15 14.  Themethod of claim 13 wherein thereceiving step comprises receiving the packet

including an indication of the directory for use in obtaining the routing instructions.

15.  Themethod of claim 1 wherein the receiving step comprises receiving the packet

including an indication of an action associated with the service.

16.  Themethod of claim 1 wherein the receiving step comprises receiving the packet -

20 containing executable code, data, or executable code with associated data.

17.  Themethod of claim 1 whercin the receiving step comprises receiving the packet

containing an object, the object specifying executable code, data, or executable code with

associated data.
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application associated with the chat sigiigs f m I | nformat I on, such as
typing in string using an keyp@EEKil ﬂlgﬂa ck form The
application h&yz‘%ﬁ"u ude, for is exanpke,csarl @tSsass0ci a %128%0’%1 8 he chat
frame on the user machine. Packet P-O0 fromclient nachine 284 is directed
to the server 292 where it is receivag.as packet P-1 (step 334). Hub 294
routes the packet to an individual target as identified in the header

i nformati on ofigt heApaeaked for lroutpaar dpplicskiat Jayehpdck &€ b¥ Inf@rmdfidn inUs hetgorkhub 294,
sends packet P-2 to the entire directory (step 336). Hub 294 routes packet
P-3 20 to al | “oP8PE of the directory (step 338), in which case is

recei ved by each ofectihf leh&@{ contERBRY ﬁ@xﬁlﬂcﬁl&nhﬁana%ﬁE QiiclmdRamkR! P-4

(steps 340, 342, 344). may i nhclude software for routing packet s,
as illustrated by tmngﬁgmccmﬁoweeﬂqusmgr ans in each cli ent rrachl ne
268, 276, 284 associ at th the chat \% u ssom at ed
w-th theschat frants | t%ﬂ eIH: it ﬁ?ﬁﬁ&{ eEaecF;g/t t}ga@e 6‘1/ 20468

PCT/ U80012518anonﬁatﬁﬂ;:hnﬁerform necessary processing to ext ract t he content

originally created r h ne 284 (packet P-0) and display
that content in thé"‘%ﬁ%&’%’?‘i‘%‘? tairg‘?s 8‘;2“1’0?95}6’}“ g‘ﬁ’&‘F%“S“tlﬂgG“fa alipns p.3 p. 4
source 3000 3000 3000 3000 3000 5 service chat chat chat chat chat target

201 201 - - - dir 55 5 5 Action SAY SAY SAY SAY SAY note client at hub
294 chat servilée habewghowehnelﬁehﬂremﬁerﬁcﬁenamp%atse@ceams@areee‘eneends

he ohat i naigrgafeceetn FEDEEGERFY dmplbl RRRCOIn dleel e iohubfodibnt [0 1

nessag t'arget, chat
di rect ol§ vi a t¢ the tatgets ehdanyaddesefoy 8 client targets to pull content.

20.  Themethod ofclaim 18 wherein the receiving the packet step comprises receiving

with the packet an identification of a chat service.

21.  An apparatus for routing application layer packets of information in a network,
comprising:
15 a receive module for receiving a packet including an indication of hierarchical
routing information and content using a particular network service;
a determination module for determining targets in a network for receiving the
packet based upon the hierarchical routing information; and
a transmission module for transmitting the packet to the targets based upon the

20 determining,

22.  Theapparatus of claim 21 wherein the determination module comprises amodule

for receiving routing instructions for use in determining the targets.

23.  The apparatus of claim 21 wherein the transmission module comprises a module

for transmitting the packet including content using a content push/pull service.
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packet P-0 Seer ce 298 gmuﬂﬁnﬂulmlﬂﬁumlﬁ 10 Figures 14A-14D are exanpl es
of inple ébons for ity network 200. Figures 14A is a
di agram o €81 i but ed *cofmuhi tY nbtwork 350 for a sr’ra‘TqT"és@; B . Network
350 i ncl udes in this exanple a server 352 providing service for is. all
chat roons and whiteboards and is cospled to client nmachines 354, 356, 358,
and 360. 15 Each client machine thus may access chat room and whiteboard

services as 2nnagheafppratisifclaies YewherSanNEFandRsigRhotnle Lotrisds dmbadiavi ng
software for routlngplnforrratlon as illustrated by the 1ogic |n Tabl e 1.
1

Server 352 riaf/TasEYting tepaekel inchiding.a PR rerpugee lﬁﬂm for ysm Rashinge

I nternet 20ZonEhadbie k4B is a diagram of an exenplary inplenentation of a
distributed 20 community network 200 as a | arge eSchool 362. Configuration
362 includes a router 364 connecting servers 366 and 368. Each server

manages a separa chan e.dnfornation.throu router
364. Two cl ?Zgnts@?g‘;}ﬁ}é& %ggfa%?% gg%ﬁlggﬁ Igfsﬁmnmc’du C%Pprfg%a?%ém? he first
chat rdom 'Ifmt)traxsldmtmgrha lpacket mntuding Adinifotn Be86ura¢ Rlentifiva et seldctiond Bythser ver

368 for the seco hat room Servers 366 and 368 may include hubs having
25 software“lsffr P& WAt or mation, as illustrated by the logic in Table
1. Servers 366 and 368 may include a connection with a network such as the
I nternet 202, WD 01/20468 PCTI USOOn5180 -34 Figure 14C is a diagramof an
exenpl ary i % endi¢ annwsefclm%lrwlmﬁle@ed@smmﬂmwoﬁ@pmmn%ma&la si npl e
configurati Q&%p %ﬁ.‘t& 378
i ncl udes a g&ﬁ%@ggﬁ’igghﬁ é%lhggﬁg??%ﬁ%%g%g 4}533%8 andé]q ) gerver
380 in this thxbugwet: i ncl udes two directories identifi ed as teams | and 2.
One 5 directory includes clients 382 and 384, and the other includes
clients 386 and 388. These directories identify roons for participants of
a chatlOservi2fe milhebppanaes dficlaie 2l svheBibthe réeiveaioddRQomipisesiadnaduld fors t he

type of content .to_be ted to the cli nts inits directoryby being
pushed to tﬁgce&Y‘P%WPga%t‘a’n %Yﬂ’%ﬁ%ﬂ?ﬁﬁm“%ﬂﬁ@@ ety this exanpl e,

28.  The apparatus of claim 21, further comprising a module for requesting routing
instructions for transmitting the packet.

29.  The apparatus of claim 21, further comprising a program source for transmitting
15 a program to the targets.

30.  The apparatus of claim 29, further comprising a module for transmitting the -
program and the packet for simultaneous processing and display of the program and the

content on a display monitor associated with the targets.

31.  The apparatus of claim 29, further comprising a module for transmitting the
20 program and the packet for simultaneous processing and display of the program and the

content on a television associated with the targets.
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a first advertisenent is to bgy [ {clients 382 and 386, and a
second 10 advertisenent is to lﬁ“ﬂmq‘mmﬂgmlo clients 384 ﬁ? §38.
Ther ef ore, WRPY®H8380 via a dkrectoryistBucture may spec'l’chf'%ﬁ ’ﬁ?oldenti fy
the type of content to be transmtted to particular clients. Server 380
mayi ncl ude a hub having software for gguting information, as illustrated
by the logic in Table 1. Server 380 may al so include a connection with a
network such as thembihi€fodfhnsdRiging b phdgtih for &dplay 6f the Sloggmaimaatievision
exenplary inplenmentation of a di sfributed communi ty network as a conpl ex
confi gur at i onago@atpt with dlengeeth:®8d and ot her content. Configuration 390

i ncl udes a server befe WohfnttorSLuNSlay 396.
Server 396 is connggﬁgggﬁmoﬁaﬁﬁ%@ﬁ%%%gﬁZ%@%—I%ﬁ 39§ i's I(lzonnec?té@ wth
clients 402 anaitéQdsoctared withtheélfafpetss connected with clients 406 and 408.

Servers 392, 394, and 20 396 may include hubs having software for routing
information, as illustrated by the logic in Table 1. Configuration 390

al so inckudes 3it's PUMapPhraRsbRNMMD ] ffhéHeSmpri¥ing hBoduld ot sgessing a Hindcanryrat i on.
Server 396 routes to team 1 or hub 398, and provi des separate

advert i senent 4n ¢rder thgbsingogingjestagions fordhe Ragket i dentify roons for
participants of a chat 25 service, and the advertisenents refer to
particular content to be pushed to users by a content push/pull service.
The directory 3or She smarad8ofichioh 33 wheminfthe weeivameduls enspnsises & podulgfor

transmtted to_server 396 an Ver bl Sk dted to
server 396. fﬁcgwb‘fgrtéﬁf’%c VA %Paﬁgggg@gcalﬁg%%ggs a P{yrtgfu%ggkﬁé or écl ients
402 and 404, aogingultdbibnand server 396. It further includes the first

advertisenment to be transmitted to client 402, and 30 a second
advertisenment to be transmitted to client 404. The directory for hub 400

incl udegga firgt teaEhdiafanslofeRins 2 1A beremdhdiRSeivd BodMdcdifised 4 madudefor ncl udes
a first WO 01/ 20468 PCI/ USQ0/ 25180 - 35 adverti senent, t(g be transmtted to

client 406, arreccivingthoperkeidnandinganiadication oban adtipn AsSPRigte Yt BeSFVishit 408,
Servers 392, 394, and 396 may al so include a connection with a network
such as the Internet 202.

36.  The apparatus of claim 21 wherein the receive module comprises a module for

receiving the packet containing executable code, data, or executable code with associated

data.

15 37.  The apparatus of clain‘i‘ér 21 wherein the receive module comprises a module for
receiving the packet containing an object, the object specifying executable code, data, or

executable code with associated data.

38. A apparatus for routing application layer packets of information in a network,
comprising:
20 a receive module for receiving a packet containing identification of a network
service and content;
a routing module for routing the packet to the network service;

a receive module for receiving from the network service the packet with

hierarchical routing information; and
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Usi ng the foregoing enbodi ne 1&“ ’ s! rocesées, the system of the
S presentyiolhySguks On creates ay me Eri ence cprp@rms%%%e vast
resources of the Internet with the prtsentation capabilities 0

tel evision. Various enbodinents for inplenenting a distributed community
network consistent with the present-dilnvention are possible using different
types of networks with or w thout use of the Internet. WO 01/20468

PCT/ USOQ 25180 12 1opting mpdyle far ropfing the packpt to targetsd@sedmpon thehi@rhivll 1. A
met hod for ;oql%%ﬂgomg&jl_cati on | ayer packets of information in a network,
conprising: recelving a packet including an indication of hierarchical
routing information and 5 content using a particular network service;

det erm ni ng,t ar s in network for receiving t acket . based on t he
hi er ar chi ca?’é‘r ogﬁt’%ﬂ’pf“ﬁ&&pﬁw%_ ' W ?fﬂ’ntt’lg%ﬁg?ﬁ’??‘f)a‘ae E‘Héecﬁa' eP%ﬂgt_he

targets baseshmpiiesa inbeuléiRk felig Mth tho padiit@ar BEANTR atn oFh Bhdlphl Waekel n the
deternining step conprises recelving routing 10 instructions for use in

det er M ni ng2# Addressuget to push content e theoarasts. andyampddress dorcthe: targets tormlis i t t i ng
step conpri g&gedtr @ansmitting the packet including content using a content
push/pull service. 4. The nmethod of claim3 wherein the transmtting step
conprises transmtting the packet including a uniformresource identifier
for use in shi t . I 5. T thod. of . clajm 3

wher ei n theag'r an@%%’?’?‘tﬁgﬂs"f é%‘n%ggn‘ﬁvg?rglgsth? r;lege g%“??‘ﬁ%g&ﬁfgwﬁ&ee?ac‘#cl udi ng a
uni f or m r es compréses a etiult ferredeivingsweitle theipackeban idasificaion dfarchftgbdviceg cont ent .
6. The nethod of claim|l wherein the determ ning step conprises determ ning
the targets in a wi de-area network, a |ocal area network, an intranet, or
the | nterneyi. 20A7systimeforedutiag application Mydr pHRRSLS bl irlfBienKi6s &l ¥ inedvorlt EP

conprises receiving the packet
10 comprising: o

a network;
a plurality of client machines connected to the network;
an authoring client machine; and
a server connected to the network and the authoring client machine, wherein the
15 server comprises:
areceive module for receiving from the authoring client machine a packet
including an indication of hierarchical routing information and content using a
particular network service;
a determination module for determining targets among the plurality of
20 client machines in the network for receiving the packet based upon the
hierarchical routing information; and
a transmission module for transmitting the packet to the targets based

upon the deternmining.

42. A method for providing content to at least one user over a distributed community

25 network, comprising:
This Sheet Has Been Replaced
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cont ai ning video, audio, or nmultimedia content. 8. The method of claiml,
further co | SJ requesting routing instructions for 1 4td.Ng the
packet . Thid bflead | SR Replaced | Iil 1 1111 O 2111 PERER At "
01/ 20469 PCT/ US00/ 25190 -37 9. The nethod of claim11, further conprising
transmtting a programto the targets42- 10. The nethod of claim9, further
conprising transmtting the programand the packet for sinultaneous
processi ng and dstayislayg atcominenipatags nk beterednresenicet antita fst serverdisssliaged noni t or
associated with the targets. 5 11. The nethod of claim9, further

conpri si ng transmith A@sttibRePédgh@ityasdvdie packet for sinul taneous
processi ng and di splay of the program and the content on a television

associ ated wit he&t&ﬁlsﬁlﬁ% Q%rﬁmuﬂiéél%;xé&;k%éeﬁlﬂe]ﬁr&]séﬂv@%dh usedadd * 12. The

met hod of claim9, further conprising: transmtting the program
for display of omated 10 with the targets;
and transmtti ngg%hﬂgg%%%&ngngﬁ Wzlif/eltgp' ?ﬁ% content on a display nonitor
associ at e tar et s. d_of rther
conpri séﬁg ac‘é’%%rglf’ Pré’xltd‘ésr%?n%cﬂ&%rrdésg?b@(?n50%1?%%20?8115%0%%”1 Sq‘z’?bruttf’?t i ons
for the packe%qlv%ﬁﬁlglﬁ%vT met hod of claim 13 wherein the receiving step
conprises rec cket including an |nd|ca L tory
for use in obtaining the routing instructions. ”mmm"uﬂm im1

wherein the receiving step conprises receivVving the packét *

43. The method of claim 42, wherein the method further comprises providing additional
information from the service to the user, wherein the additional information is used to

support an interactive communication service between a plurality of users.

10 44. The method of claim 43, wherein the interactive commumnication service includes at
least one service selected from the group consisting of: a donut service, a chat service,

a whiteboard service, and a content push/pull service.

45. The method of claim 42, wherein the method further comprises:
providing at least one address to the user, wherein the address identifies a network
15 location at which content associated with the address is provided by a service;
selecting the address; and
communicating the selection of the address to a hub;
whereupon receiving the selection of the address, the hub establishes a connection with
a second server identified by the address, retrieves the content from the second server,

20 and provides the content to the user. —_—
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including an indication of an action associated with the service. 16. The
nmet hod of ﬁi/zm% wherein the receiving step conprises r i6bRés¢ he packet
20 contai ning ‘executabl e code, data, or executable code wth associ ated
data. 17. The nethod of claim 1l whercin the receiving step conprises

recei ving the packet containing an-ébject, the object specifying

execut abl e code, data, or executable code with associated data. This Sheet
Has Been Repi6ackhd niethbdbf dlaihi 48) witkteir the address fynthep ¢ompigga MUDHMISEGONERE 180
1111111)121211121212112112121111 -38 18. A nethod for routing application

| ayer packetigefiffiet.nformation in a network, conprising: receiving a packet
containing identification of a network service and content; routing the
packet to the network service; 5 receiving fromthe network service the
packet with hierarchical routing information; and routing the packet to
targets baseg, !“ﬂl%{ﬂhétﬁ}ﬁ JPeRIREE MHfedin iR whifbieh leSuéd TBLHt%Rr furthé copsey®t hod of

claim 18 wherein e recel ving thepacket step conprises receiving wth the
packet an identifi i Y -YAVA : push
Cont ent 10 19 (et yBfe o 1R R oo S U SEmi@n AERLRE ToclF d & DIV
content.. 20. The nethod ofclaim 18 wherein the receiving-the—packet—step
conpri Ses r ePBVOPRATOUEE M he packet an identification of vice.
21. An apparatus for routing application |ayer packets of”iﬁ[ﬁ@wi&“!u“m
network, conprising: 15 a receive nodule for receiving a L

an indication of hierarchical rout.,i i nfo ion and content using a
particul ar né?-V\B?W%‘B‘P‘Wfé’&‘mézd@?%?‘ﬁi%?t{ﬂ#ﬁgt.iliﬂCQmPBchdet ermning targets

in a network for receiving the packet based upon the hierarchical routing
i nformati on: amepeiving the content from the first server; and

presenting the content to the user via a presentation device.

49. The method of claim 48, wherein the content includes a video signal and the
10 presentation device further comprises a device selected from the group consisting of:
television, digital television, video monitor, computer monitor, wireless device, set top

box, personal computer, hand-held computer, and a picture-in-picture display device.

50. The method of claim 48, wherein the content is provided in an audio form and the

presentation device further comprises an audio sound system.

15 51. The method of claim 42, wherein the distributed community network further

comprises at least one network element selected from the group consisting of: the

. . . /
Internet, an intranet, a private network, and a public network.
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a transm ssion nodule for transmtting the packet to the targets based upon
the 20 det&hw}{ﬁ%&g. 22. The apparatus of claim21 wherein the

det er mi nat i e conprises a nodule for receiving r REVHYYEAE ructi ons
for use in determning the targets. 23. The apparatus of claim21 wherein

t he transm ssion nodule conprises a nagule for transmtting the packet

i ncludi ng content using a content push/pull service. This Sheet Has Been

Repl aced 111133.11HekAdfidd oklibdm b2 Witeboln WOcOkém QARSviddikd Bhldd Mald Feasiond | 11111
Il 1~~I CL PCT/USCQ 25180 -39 24. The apparatus of claim 23 wherein the

transm ssion gpdu s%le@t@&'ﬁ&instﬁésor@ueﬂrﬁ?)ﬁ%l%tgxlg 03;0& ndrl SRS alebRgr, § Rl 3GKS

including a uniformresource 1d or use in pushing conten{ypto t he

user. 25. The r i rein the t m ssi.on dul e
conprises a ngg;giﬁ%m%h&? ro\;r%r%( gtgt?lbsn m’l %%’F‘%F‘E “S’&caﬁ@{lé‘ﬁ%}i COEPHE: %%fsfo& m
resource identi fi'ei} 1f ar, sel ﬁCti'OP bg the wuser for pulling content. 26. The
appar at us of cPigHALEevionanf 2piEsles  eisti nat i on m)du”m HINTHERA dul e
for determining the targets in a w de-area network, “ﬂmﬁﬁﬂﬂﬂwmfk
an intranet, or the Internet. 10 27. The apparatus bf ‘l & nt*21s wrerei n t he
recei ve nodul e conprises a nodule for receiving the packet containing
vi deo, audi o, S&rIbgmetiofplrlamdadivhenin the gontep Buthensamptises indérmalien imetdast f ur t her
conprising a nodule for requesting routing instructions for transmtting
t he packet. 29ne Timn sslsplad ditons thefgradpadomsifting dfura video sigmghr darsaudip sigyed,cagr am
source for transmtting 15 a programto the targets. 30. The apparatus of
claim 29, fur combinebmdio aidvidea sipnal,vided aiillsf andmationg, ttexageraphécs, pakigieai) and t he
packet for simultaneous processing and display of the program and the

slow frame video, and a sequence of individual frames.

54. The method of claim 42, wherein the content relates to at least one selected from the
10 group consisting of: an advertisement, 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.

55. The method of claim 42, wherein the communications link between the service and
the first server is established via a transmission medium selected from the group
15 consisting of: the Internet, an intranet, radio frequency broadcast, a wireless connection,
satellite broadcast, cable, telephone circuit, fiber optics, a public network, and a private

network.,

56. The method of claim 42, wherein communications link between the first server and

the user is established via a transmission medium selected from the group consisting of:
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content on a display nonitor associated with the targets. 31. The apparatus
of claim her conprising a nodule for transmtti program
and the pgéﬁgéa§%r si mul t aneous processi ng and di spl ay ggn?ﬁgwﬁigbran1and
the content on a television associated with the targets. 1lh Sheet Has Been
Repl aced 32. The apparatus of clai ,a9, further conprising:
ELLLEELELET~Err rrrrrrirl W 01/ 20468 PCTJUSCan5184 C L M -40- a nodul e
for transm tthé hgerhéte apintgmanmridic fidispbppraficashe wirdgssasrnnestian,tseteBiteé si on
associated with the targets; and a nodule for transmtting the packet for

di splay of tyasadesnicalt, télephanéléisitAiber optivsapubissawbik ad aprivite hétotkar gets. 5
33. The apparatus of claim 21, further conprising a nodule for accessing a
directory in order to obtain routing instructions for the packet. 34. The
apparatus of claim 33 wherein the receive nodul e conprises a nodul e for
receiving t ' ' Ik ' ] ' thelSe I n
bt ai 1i g t NS RpubL 6 U, SRclRAE S o0 gRomb BRI pLIE! et Qb oT
wherein the receive nodul e conprises a nodule for receiving the packet

i ncl udi ng an**™di cation of an action associated with the service. 36. The
apparatus of claim 21 wherein the receive nodul e conprises a nodule for
recei ving thepacket containing executable code, data, or executable
codewi th associated data. 15 37. The appar.atus of claim?2l wherein the
Fecei vé modute. DeBrneLol i d wherch the Sotins Pyen St b he SRARPRI ng. an

obj ect, the object specifying executable code, data, or executablé code

, ) £ ' |
Wi th associ aeedvias aser reques RN ) O

59. The method of claim 42, wherein the step of providing the content from the service

to the user further comprises retrieving the content from a data storage device.

60. The method of claim 59, wherein the data storage device further comprises a device
10 selected from the group consisting of: a digital versatile disk, a storage device provided
with a computer workstation or set top box, a magnetic storage device, RAM, ROM, an

optical storage device, and a CD ROM.

61. The method of claim 42, wherein the content includes a packet, wherein the packet
contains at least one incidence of hierarchical routing information selected from the

15 group consisting of: a source, a directory, a target, a connection, and a route.

This Sheet Has Been Replaced
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38. A apparatus for routing application |ayer packets of information in a
network, conprising: 20 a receive nodule for receiving a ack% ont ai ni ng
i dentificatWV88V/¥H68 network service and content; a routil?fgmrlﬁ? 8 ¢ or
routing the packet to the network service; a receive nodule for receiving
fromthe network service the packet wygh hierarchical routing information;
and This Sheet Has Been Replaced liit liii WL FE" 0" bbb ibivgrbrlbil

111ff! ¢ PCTNSOQRBA@hg fbhr the phdkei d fogteTRAHNG sérofce tooté Liseg] vilResip@e katte t O
targets based upon the hierarchical routing information. 39. The apparatus

of claim 38 whereif.LiRe J19681 4 ERAoGidb®n § 85FLdnNEe HRSIHRARE kBlumuRRAPr | SES
a nodule for receiving wth the packet an identification of apushl pull

service, 5 an addﬂe%?rﬁ%%gﬁﬁ%ﬁ{gﬁ%@%{%ﬁﬁ%5eq°ﬁt9‘ﬁ°t‘§§‘95§f?§“d and an address

for the targets to pu € apparat us alm 38 wherein the

recei ve nodul e for receiving the packet onprises .a nodul.e for I vi ng
with the packet aﬁﬁs?lﬂ%ﬂf?‘ﬁ?rggt‘#gﬁgw 5 Erﬁfﬂrggg?tgphugpat%ﬁnl% %C?/‘g?eé%ﬁ?eor
routing application |ayer packets of informatiqQn .in a,netwark 18
conprisihg: a net wir¥ce gad e g phereighedppigrpro ?HP‘W@%“@S%"&E%&“F U8 he
network; an authoring client machine; and a server connected TO.
networ k and the aufonosdingouting&emaskebhi ne, wherein the 15 9ERFHE aemmn
a receive nodule forreceiving fromthe authoring client rrm il
i ncluding an indication of hierarchical routing infornmatioh ahd
using a

63. A method for providing content to a user via a distributed community network,
comprising:
obtaining content from a service, wherein the service is in communication with a hub
10 on a distributed community network; and
enabling the service to provide the content to a user by transmitting the content

through the hub to the user.

64. The method of claim 63, wherein the method further comprises providing additional
information from the service to the user, wherein the additional information is used to

15 support an interactive communication service between a plurality of users.

65. The method of claim 64, wherein the interactive communitation service is at least

one service selected from the group consisting of: a donut service, a chat sexvice,

This Shiﬁ\ Has Been Replace
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whiteboard service, and a content push/pull service.

66. The method of claim 63, wherein the method further comprises:

d



particul ar network service; a determnation nodule for determining targets |
anong th ty of 20 client nmachines in the networ eiving the |
packet b:‘gg(g%%gdn the hierarchical routing informtion; ey ;Ug 0lzrsfﬁansm' ssion .
nodul e for transmtting the packet to the targets based upon the

determ ning. 42. A nethod for provi éd7ag content to at | east one user over a
distributed comunity 25 network, conprising: This Sheet Has Been Repl aced
I11i1U 111111 droviding by least bre a48re3q 1otbe 68, POIELdUS0R/2d8ES0identifies epetwiotk shing a
conmmuni cations |ink between a service and a first server associated wth a

di stributed conmooation atehiwhrckntemtibsoblatedwithghaaddvenyispradtediys dervide; bet ween

the first server and a user; and providing the content fromthe service to
the user; 5 V\/f‘g@]’eeﬂlﬁgthélgd(ﬁ@’s-\/h@(ﬁ provi des content for distribution to at

| east one user over a distributed community network. !i.iliij INTOO i i
11111 L M S 43, ih6idiBh dgaesetctwn%fmeﬂaammg%m the method further
conpri ses provi ding additional information fromthe service to the user

wher ei o t he g ‘gﬁ&r&@?épgbﬁ'&ﬂﬁé%hteg{ tHeth U&%Fés}t@selé&f&ﬂ%{% Sti}rés?_ o B

communi cati on servi ce between ural users e met od of
claim43, wh n, .t t Ay Vi C t |east
one service' eé’?ﬁ%‘tbé'gﬁ? ad'& e% He ?gcrﬂgﬁ%&?owyn%m mé?’ ? fihe's ogeﬁl% asgoeclrflag?eaé"e'ﬁ] a chat
service, a,whi teboa\]ﬁ serV| ce, and a content push/ pul | service. 45. The
met hod of cl3%FsS OMPLPENn the nethod further conmprises: providing at

| east one address to the user, wherein the address identifies a network 15
| ocati on at which content associ ated with the address is provided by a

service; selecting the address; and =
67. The method of claim 66, wherein the address further comprises a uniform resource |

identifier.

10 68. The method of claim 67, wherein the uniform resource identifier further comprises -
at least one identifier selected from the group consisting of a uniform resource locator

and a uniform resource name.

A R T

69. The method of claim 63, wherein the method further comprises:

receiving the content at the hub; and
15 presenting the content on a presentation device, the presentation device being in

communication with a hub on the distributed community network.

70. The method of claim 69, wherein the content includes a video signal and the

presentation device further comprises at least one device selected from the group
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comuni cating the selection of the address to a hub; whereupon receiving
the sel ecti he address, the hub establishes a connggtdRbo ddeh 2@
second serv"gér%?{(%gr?ti fied by the address, retrieves the conten'?o rggmthe
second server, 20 and provides the content to the user. This Sh_ eet Has
Been Replaced 111111111 it | WD 01/ 2868 PCT/ US00/ 25180 -4 3 46. The

nmet hod of claim45, wherein the address further conprises a uniform
resource i decdnsibtirgrof: sdlevisitmg dizisihaevinbn, eliwless #dice, nhrepuwsénmankter, pexfdnal m
resource identifier further conprises an identifier selected fromthe
group consi st tdigputdr, Phantihbdrcoinpesg widepitmesihictdn televisidn displdyor m r esour ce
name. 0TI 222222 pveer teebr 1 1t * CL Ms 48, The nmethod of claim
42, wherein the nmethod further conprises: receiving the content fromthe
first server; and presenting the content to the user via a presentation
device. 49. The RIAAfAcHbd b0 Areit e Lol (A:IGRALLE addRSidiiieMdape| deO
si-gnal and the presentation device further conprises a device sel ected
from the groug ORLShAG flter oL &l Ao Sl dyflem €1 €VI 81 0N, Vi deo

noni tor, conputer nonrtor, Wreless device, set "top box, personal

conput er, hand-held conputer, and a picture-in-picture display device. 50.
The nmet hod of claim48, wherein the content is provided in an audio form
and the _presentation device further co rise,% an audi o, sound ;system 15
51. The Srot hod2of e Bethadsef S i Whorsie b SETIPHER SOmBURRLATTOTn SFNE k
further conprises at | east one network el enent selected fromthe group
consi sting of compyises ptoleest qae netwark element selectgd Fomythe groyp cRBERRE 9fd the publ i c
networ k. This Sheet Has Been Repl aced

e |y IR

73. The method of claim 63, wherein the content is provided to the user via at least one

device selected from the group consisting of: a network hub, a server, a router, a set top
10 box, a computer workstation, a personal computer, a hand-held computer, a television,

a digital television, a wireless device, and a computer monitor.

74. The method of claim 63, wherein the content further comprises information in at least
one form selected from the group consisting of: a video signal, an andio signal, a
combined audio and video signal, video stills, animations, text, graphics, multimedia,

15 slow frame video, and a sequence of individual frames.

75. The method of claim 63, wherein the content relates to at least one selected from the

group consisting of: an advertisement, a game show program, a motion picture program,

i t Has Been Replaced
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111111 IN X 111111 WO 01/ 20468 PCTIUSOQ 2S180 -44 52. The nethod of claim
42, wherein the content is provided to the user via at Iea?ﬁﬁ one device
sel ect ed WOSR2H4AY group consisting of. a network hub, a K QY21 L outer, a
set top box, a conputer workstation, a personal conputer, a hand-held
conputer, a television, a digital tgd.evision, and a wreless device. i
LFfILittlrritl 1~Cl~l~~ 1~ X111 5 53. The net hod of claim 42, wherein the
content fur tdgpe prOstRn| &€ 5udid bR, aGiusidviddo prég@in, a preret@te mogral #d from
the group consisting of a video signal, an audio signal, a conbined audio
and vi deo sigQpad pro¥afiSshd>d hdwsprog@ithmati ons, text, graphics, multinedia,

sl ow frane video, and a sequence of individual frames. 54. The nethod of
claim42, wherein the content relates to at | east one selected fromthe 10
group consisting of: an advertisenent, a gane show program a notion
picture progamys ;BullsPoRi06s 3MereltnBlisi0e 250G Hni BiBH Wi i G RuBr 00" am
a pre-recorded program a Spdrts program and a news program . The -
met hod of claim42, wherei

.the c ni cations link.bet n.the service and
The Tirat sevtarientmbuon sretuim geGia Tom i SE SoBR Ak PE HEEER AR r om ¢ he
group _15 consisting of. the Internet,. a}n i ntranet, rﬁidig féce ue%
broadcdst, aniianek|radie regnensy bropdoast & wirslpss coprestion: satellite bgp ,ast&"}g%hone
circuit, fiber optics, a public network, and a private network. 56. The
met hod of cl telephope cirgib fibeT PPEETEPHPICREWITE. 300 HPTRle RERI9-he first server
and the user is established via a transm ssion nmedium selected fromthe
group consisting of This Sheet Has Been Replaced 11111111 11111111111111

WO 01/20468 PCT/US00/ 25180 -45 the Internet, an intranet, radio frequency
br oadcast, a7%i Theessthabpficlaim $3, whenewnl thet eontent is provided to the user via a

transmission medium selected from the group consisting of: the Internet, an intranet,

radio frequency broadcast, a wireless connection, satellite broadcast, cable, telephone

10 circuit, fiber optics, a public network, and a private network. l III'"I I"I" "I" "III " IIII
* c L M s *

78. The method of claim 63, wherein the service automatically pushes content to the

user.

79. The method of claim 63, wherein the service provides content to the user upon

receiving a user request.

15 80. A method for providing content, the content being requested by a user, via a

distributed community network, comprising: -

Has Been Replaced
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receiving a request from a user for content;



broadcast, cable, tel ephone circuit, fiber optics, a public network, and a
private net rolf',20 ;7. The nmet hod of claim42, wherein the 0'05 30
automati cal ['y pushes content to the wuser. 5 58. The method of Clalm 42,
wherein the service provides content to the user upon receiving a user
request. | 1"1I~ 111~ oi 111" Il 48B4l 59. The nethod of claim42,
wherein the step of providing the content fromthe service to the user
further conpri sesbtaighgthevontept ihencwittiregthe fequest taa distributed emagmigsetivosk, 60.
The net hod of claimb59, wherein the data storage device further conprises a
device 10 sel ect edhéreinthd disribwtalgpnanngiyietwigk cdmprBest glinfality of Butsadach e di sk,
a storage device provided wth a conputer workstation or set top box, a

nmagneti c storage dgptheRubs Bl inRoMmudltati @DVt & lleastlont 06 B Y Bedis@iBiked CD
ROM 61. The nethod of claim42, wherein the content includes a packet,

wherei n the packet g, roi%ﬂ%ﬁwcﬁ‘fc il 688t to PA\Re R S&?@oﬁof*ﬁxﬁi@&@%ﬂaﬁl@'ofromi ng

i afformati on sel ected the 15 group consisting of: a source, a

directory, a targﬁéioﬁoéf‘%%@%ﬁ%‘%sghﬁgmﬁg}gb@drOUte' This Sheet Has Been

Repl aced 62. The erein the nethod further conprises:
Frever reer e dbbb=gar™ LILELLiD .., , WO 01/ 20468 I8 KSHE| UE 4l - 46
det er m ni ng frorﬁrf’ﬂgmggkelfg{’te’étt?gﬁtuéérf romthe servi cillm/mﬁﬁﬂﬁf erein
the route specifies at |east one hub, provided in a servef oh the*

di stributed community network, through which the content is to be routed
to the user; and accessing a router to determne the preferred )

comuni cat i on$!| ThsetBed dciim fhavherpinibe Gontent mikydesndditional nfoymatien whicly e
router provides instructions to at |east one hub for use in routing the
packet. } C 4 iguspd t¢ supporm interagverommiusicapeoserdeerhytvesn e phiralitpofserser via a
di stributed community network, conprising:

82. The method of claim 81, wherein the interactive communication service further
10 comprises at least one selected from the group consisting of: a donut service, a chat

service, whiteboard service, and a content push/pull service.

83. The method of claim 81, wherein the additional information includes a uniform

resource identifier,

84. The method of claim 83, whercin the uniform resource identifier is one selected from

15 the group consisting of a uniform resource locator and a uniform resource name.

85. The method of claim 80, wherein the method further comprises presenting the

content to the user via a presentation system.
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obtaining content froma service, wherein the service is in conmunication
W th a hukyodi2odss @ distributed community network; and eqalldobiskidgne service
to provide the content to a user by transmtting the content through the
hub to the user. 64. The nethod of claim63, wherein the nmethod further
conprises providing additional infofmation fromthe service to the user,
wherein the additional information is used to 15 support an interactive
conmuni cat i 8- skevnethodet glatm 84, Wherpialthe gomsent yaddes agwideorpignatepfdle of cl ai m
64, wherein the interactive communication service is at |east one service
sel ect ed fr pmsematiogr systemc b egmppyises at leagl gt desise seleeted droohthe greuwwvi ce,

whi t eboard service, and a content push/pull service. This Has Been Repl aced
66. The net konkisihg of:aielnvisin, digitalakelevision, cvatphted workstakion, comppter sesitor)\D
01120468 PCTI USOQ 25180 -47 providing at | east one address to the user,
wher ei n t he vadéd hdaitor, Wirtlessideeise, peRaiatEunputdriahd-held abmppterC dhdeapidrest
associated with the address is. provided by a servitce—setectitg—the—

addr ess; andppRURRRISRidnWEspidjRiesRb.ection of the addr
wher eupon reception of the address, the hub routes t mﬂlamgglmﬁMHﬂ"lhe
address to a server identified by the address and fa

conmuni cati on of the content associ at ed with the address to the user.

The net hod i Hétﬁ Jv]tk% { for m
resource nt| | er @q o%ﬁiﬁk%‘,B &3 H{CIulaFal mg‘@g El%ﬁ%raglfin
unlformresourc ntlflﬁ%ufur.h r COMMtis | east oneldentlfler

sel ect ed fr(?ﬁ?sf%ahoé'rs SR EONET SYPRED %‘Bhonsl Sr# "resource |locator and a
uni form resource nane. 11111111111111 11111 11111 Il IN 69. The nethod of

claim 63, wherein the nmethod further conprises: " S receiving the content

at the hub; and
88. The method of claim 80, wherein the distributed community network further

comprises at least one network element selected from the group consisting of: the

10 Internet, an intranet, a private network, and a public network.

89. The method of claim 80, wherein the content is provided to the user via at least one
device selected from the group consisting of: a network hub, a server, a router, a set top
box, a computer workstation, a personal computer, a hand-held computer, a television,

a digital television, a wireless device, and a computer monitor.

15 90. The method of claim 80, wherein the content further comprises information in at
least one form selected from the group consisting of: a video signal, an audio signal, a
combined audio and video signal, video stills, animations, text, graphics, multimedia,

slow frame video, and a scquence of individual frames. @~~~ —————
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LTS



15 presenting the content on a presentation device, the presentation device
being in Cﬁgg%m' ation with a hub on the distributed conmunity network.

70. The net B8 | ai m 69, wherein the content includes BCRUSI¥ESI& gnal and
the presentation device further conprises at |east one device sel ected
fromthe group This Sheet Has Been Reml aced ~I111fl 111111 lilt 11l ~II~
Wc) 01/20468 PCT/ USO0/ 25180 -48 consisting of: a television, digital

tel evisi on, WoT.eftRMetkRMT6RIm 80) MBLERIthdGRtchOelateR ) 2 RBAbne LRORY FSh:hé

hand- hel d conputer, and a picture-in-picture television display. 71. The

met hod of cl abfP&nsWhI &t fh ddIEHeRRLE Q‘gaﬂléshi()@?ﬁ%iﬁﬂ ainfbti@g pidtigl p(?‘on?krg,n al and

the presentation device further conprises an'a 0 sound” syst'e 72. The

thod of cl aj iy {strihut ity network furth
Comri ses at T BCPoghaE AT R0 ool b b Rco RBR e RO Bt e i ng

of: the Inte t. 1ntranet rivate network, and a public network. iiiii
PLETTT HLT 1T Pegia 30 § hefsgrogan ot 2 b g Of“ﬁll"ml”ntﬁ Wi n the
content is provided to the user via at |east one ;i; [ it Hl fromthe
group consisting of. a network hub, a server, a rout ér, “a %et® tdp 10 box,
a conputer workstation, a personal conputer, a hand-held conputer, a

tel evisidn, & -dTkf mathod of dyims§lppherginithe distaibuted eqmaunitynstivak,.do et tor
monitor. 74. The nethod of claim 63, wherein the content further conprises
i nformation i establish sammunigations dinis detvesst eehcli rofrthe fabsyroilipesc einagit omreg of © a
vi deo signal, an audio signal, a conbined audio and video signal, video
stills, ani matrinsmissionenddiungsedqphiddom thalgrdupedbsgsting bE e dmerhetaaeinebgo, and a
sequence of individual frames. 75. The nethod of claim 63, wherein the
content r el at mdiot freqaencly damticasn) @ wielescidtledivn)Batellite bPadidRt, €BRSiekphdig Of . an
advertisenment, a gane show program a notion picture program This Sheet
Has Been Repl &l fiber optics, a public network, and a private network.

~y

10 93. The method of claim 80, wherein the content is provided to the user via the
distributed community network by utilizing a communications link established between
the distributed community network and the user, wherein the communications link
utilizes a transmission medinm selected from the group consisting of: the Internet, an
intranet, radio frequency broadcast, a wireless connection, satellite broadcast, cable,

15 telephone circnit, fiber optics, a public network, and a private network.

94. The method of claim 80, wherein the method further comprises automatically

pushing additional content to the user, wherein the additional content is associated with

a profile for the user.
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L rrr e e i 1l WO 01/ 20468 PCT/ USOQ 25180 -49 a live program an
audi 0 pr oQy&pefksMUSi € Vvideo program a pre-recorded PT Og-A{RooAsise PO T S
program and a news program 76. The method of claim 63, erein the
service is in comunication with the first hub via a transm ssion nmedi um
selected fromthe group consisting ob3the Internet, an 5 intranet, radio
frequency broadcast, a wireless connection, satellite broadcast, cable,

t el ephone ci %% Uikt mefliodef cleim 94 wheminthbhdditional agotekt is pustieditoghd nsat eeforet wor k.
77. The nethod of claim 63, wherein the content is providedtothe—tuser via
a transm ssthereqoethiduwontad ie ptosilied tothe ukse. gr oup consi; fli 1 : lwat er net ,
an intranet, radio frequency broadcast, a wreless lm‘lnallm““["m!ﬂﬂ lite
broadcast, cable, telephone 10 circuit, fiber optics,» acpublie network, and
a private network. | LLELEELE FEEEEE brr et 1 1l CL Ms 78. The

met hod _of ¢l ¢4, Mifa3nerdis Rain WASWRGEN kitadaifoRaTRbAERi{ YushEPRARe &RPARPL tO the
user. 79. The nethod of claim®3, wherein the service provides content to -

t he user up do6CfdddolBnfis YaSidel fSESker. 15 80. A nmethod for providing
cont ent, thgtﬂg(r)r%t ent Oeﬁﬁgspequgsteg byer'a user, via a distributed

community network, conprising: receiving a request froma user for content;
This Sheet Has Been Replaced "~ 1111111 IN 11" 111111 11111 WO 01/20468
T USQA20180 e 940 Snahl R aofilohd D5 & FAtheS dSGlest o 2

concurrently with the requested content.

98. A method for automatically providing content to a user connected to a distributed
community network comprising:
obtaining a user profile for a user; and
10 automatically pushing content from a service to the user via a distributed community

network, wherein the content is targeted to the user based upon the user profile.

99. The method of claim 98, wherein the user 1s connected to the distributed community
network via at least one transmission medium selected from the group consisting of: the
Internet, intranet, radio frequency broadcast, wireless connection, satellite broadcast,

15 cable, telephone circuit, fiber optics, public network, and a private network.

100. The method of claim 98, wherein the user profile is provided in a data storage

device accessible by at least one server connected to the distributed community network.
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wherein the distributed community network conprises a plurality of hubs,
each of t hewypgospi Ng i n comuni cation with at |east onech.?&%/zg}%b in the
distributed community network in order to route the request to one of the
hubs capable of 5 providing the requested content; and providing the
content to the user. rs 81. The net ho4 of cl ai m80 wherein the content

i ncludes additional information which is used to support an interactive
conmuni cat i on1@ker Vhcwethed okdsimal 08) wherkintat lobt esgacket isg2mnlinarg bhac of
claim 81, wherein the interactive conmunication service further 10

conpri ses at kamsttionrielveeh detdath storaga ddvicegnd tie @OMR] Fhéirsig 6 at 18astlomut
service, a chat service, whiteboard service, and a—eeﬁ%eﬁ%—ﬁush+pu++—
service. 83. piketindldeg c@ftert indorifaidn. Wherein the additises

includes a uniform resource identifier. 84. The net )
the uniformresource identifier is one selected from
consisting of a uniformresource |locator and a uniform resource name. 85.
The net hod of a r e W BLIRO er .c presentl ng the
content to thé@jusg&\%oﬁr%nﬁogh on glgfealrrlnﬁéa%k dng eet I3 cgggﬂsel?epl aced
WO 01/ 20468 6. The mnet hod, of cI ai m 85, V\/ner eln the
cont ent 05|4ncl uggsa%gs9 c\% %gocjg]%g?on ot AR § et e $O0FR 1P BFYY ffgr

conpri ses at t one d sel ected fromthe group consisting of:

t el evi si on, d?vgﬁ | COPIERY aglﬂ conput er workstation, conputer nonitor,
video nonitor, w reI ess deV| ce, personal conputer, a hand-held conputer,
and a picture 5 in picture television display device. | lilll 111111 1111
L1 1 111, cL_Ms 87. The nethod of claim85, wherein the content

i ncl udes an al¥ oThs Geed afelapnds, whersinothe sontent ingudes an addressethe addrpssi ses an

audi o sound system
identifying a location on the distributed comamunity network at which additional content

associated with the address is provided by a service, and wherein the method further
10 comprises:
automatically selecting the address; and
communicating the selection of the address to a hub connected to the user;
whereupon receiving the selection of the address, the hub routes the selection of the
address to a server identified by the address and provides the additional content

15 associated with the address to the user.

104. Themethod of claim 103, wherein the address further comprises a uniform resource

- identifier.
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88. The nethod of claim80, wherein the distributed community network
further GeePHos@RS at | east one network el ement sel ect edpdydpokdigo 9r OUP
consisting of the 10 Internet, an intranet, a private network, and a
public network. 89. The nmethod of claim80, wherein the content is provided
to the user via at |east one device38elected fromthe group consisting of.
a network hub, a server, a_ router, a set top box, a conputer workstation,
a personal cmaspah@methad ofsifimA B4, avhersishe wiiform resepresidentifier furtergopprises
television, a wireless device, and a conputer nonitor. 15 90. The nethod of
clai m 80, wher isentifienseleasert Som the grdvprcopgistingi of esuniifofro mesanic dodater and a| east
one formselected fromthe group consisting of: a video srgmat;—an—atei-o
signal, a cuiformecsoanehanand vi deo signal, video stll ext;
graphics, nultinedia, slowframe video, and a sequenc Im"ﬂ"ﬂwg”m
frames. This Sheet Has Been Replaced 111 11111111 IIl¢l]

01/ 20468 PCT/ USCO 25180 -52 91. The nethod of claim 80, wherein the

content relaj®@s 1He nkthdd@Felairh 98, WiRkr&ls iRGohleMFelaltS to ANQNILHeRASHES i1 Of 1 an
advertisenment, a gane show program a notion picture program a live

prograrg an ﬁa‘éCEnSh EoﬂBEtﬁ-JEoia U ErAGR @%111111111%5{%{1 111 %qiwgreogram a

sports program  a a news program F I111 M S5

92. The neth ﬁj I EEZ gl S %p%;rp rk, in
order to ?,% é%@g:ﬁgﬁ \2??%%&?{ bel}ngéelée)gitdgggﬁ t é% r&%}&%utl l'izes
at | east one tr ansm S |9§ redi Y ne@l ected fromthe group consisting of the
I nternet, anPiPRtransls PIES P é uenBy roadcast, a wireless connection,:

satellite broadcast, cable, telephone circuit, fiber optics, a public
network, and a private network.

107. The method of claim 98, wherein the user is connected to the service via at least one
device selected from the group consisting of: a digital television, a set-top box, a web
10 browser, a server, a router, a computer workstation, a personal computer, a hand-held

computer, and a wireless device.

-108. The method of claim 98, wherein the content further comprises information in at
least one form selected from the group consisting of: a video signal, audio signal,
combined audio and video signal, video stills, animation, text, graphics, multimedia, slow

15 - frame video, and a sequence of individual frames.

109. A computer readablc medium containing instructions for routing content between
a service and a user via at least one hub on a distributed community network, by:

receiving a packct from a service, wherein the packet includes hierarchical routing

information and content information;
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10 93. The nethod of claim 80, wherein the content is provided to the user

via the diglgdRsed community network byutilizing a com"r},‘@li@[ymgbs i nk

establ i shed between the distributed community network—and
wherein the comunications link wutilizes a transm ssSi ofypRatk#IR t
fromthe group consisting of: the |nt&8-net, an i ntranemmawmgﬂggaﬁﬁy
broadcast, a wireless connection, satellite broadcast, cable, ¢ I one
circuit, fiber dptemininga tyediforoespatingthk packeiland private network. 94. The

met hod of claim 80, wherein the nmethod further conprises automatically
pushi ng addi t i omahsneiginigehrtpatket tothe tagget via wHeaseine b en adidiribued edbmmwuamityent i s
associated with a profile for the user. This Sheet Has Been Repl aced
111111121121111 Hadkbik 1111 WO 01/ 20468 PCT/ USOQ 25180 -53 95. The net hod of
claim 94, wherein the additional content is pushed to the user before the
requested content is provided to the user. | 11111 121212 FLHELD vidi 1
11l ¢ L Ns 96. The nethod of claim94, wherein the additional content is
pushed to the;yse etk SORRO whSeiR RV 1R ; user. 5
97. The net hoéﬂgfhﬁéﬁuﬁ?&aﬁ%?el n the ad i@?’oﬁg elgéﬁﬁvig%?g?&s&ﬁ%s eed to the
user copcurrent e he. I . . f .
aut onat ioggal I ygcﬁ i ?gnrggdﬁfg‘“%‘a’r‘% ‘%‘ﬁ%%@z&’g’gﬁéﬁh’?g%%é‘%@%aéﬁg é{g\ﬁ%sa ttigé tl')"'?t(}ald
comunity netwark, co i Sj ng; .obtainin .user, profile far er:. and 10
ot onat | Lal |y PG 15 BT R e ghresyar wilics® ProePBiminady Pt b3 ebte DLt oo
community network, wherein the content is targeted to the user based upon
the user  prof Pegacketfe thefgrgetnt hod of claim 98, wherein the user is
connected to the distributed coomunity network via at |east one

transm ssion nmedi um sel ected fromthe group consisting of: the Internet,

intranet, radi o frequency broadcast, w reless connection, satellite
br oadcast , 111. The computer readable medium of claim 109, wherein the target further comprises

a client, wherein the client is a logical representation of at least one device on the

10 distributed community network configured to receive content from the service.

112. The computer readable medium of claim 111, wherein the device further comprises
at least one device selected from the group consisting of: a server, a router, a hub, a
computer workstation, a digital television, a set-top box, a personal computer, a hand-

held computer, and a wireless device.
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15 cable, telephone circuit, fiber optics, public network, and a private
network. Q044438 nMethod of claim98, wherein the user chq;dﬁﬁzdlﬁl provi ded
in a data storage device accessible by at | east one server connected to
the distributed community network. This Sheet Has Been Repl aced
11111111222221 1111 111 Vil WO 01/ 20468 PCT/ USOQ 25180 -54 101. The

met hod of claim 100, wherein at |east one packet is communi cated over a
connecti on B&3.wdbe computeracedablegnediem b \elaia 1d hdwherein kg ipsteuctioph BYtden t he at
| east one packet includes content information. 11111111 111~ O(11 ,iEll 11
101 * C L ScdfiprseThe net hod of claim 101, wherein the at | east one packet
further conprise 5 hierarchical information identifying a source, a
target, a ser vatablishirk Bconfetivi 0 paticipittewhenkih thetpasicipant idertifiens cliemais on. 103:
The met hod of claim98, wherein the content includes an address, the

address identifyisihcAbdr &S RE s&MicONhd Eymebtioh Fichithin@ tROmaRdfel bthephder k at
whi ch additional content associated with the add#ess—+s_pLg¥Lded_by

servi cg, and \Ahef,&wemesa%wmwf,&rh&bantlo conpri !IJ ﬁmﬁ mﬁ'ﬂi stoa

sel ecting the address; and conmuni cating the selec
hub connected to the user; whereupon receiving th
address, the hub routes the selection of the address to a server

%EBE? Liiﬁ Wzﬁh‘?ﬂidgféﬁ?: qﬁa"?{%%édﬁsertfh%?d"’% W%lﬁqﬁgt?ﬂ* %“;’fslos h
i -
Sheot as eRRPIEpRedh 1E PR R e S0 T e Dot TS 1s0

consisting of: the Internet, an intranet, radio frequency broadcast, wireless connection,

satellite broadcast, cable, telephone circuit, fiber optics, a public network, and a private

10 network.

115. The computerreadable medium of claim 109, wherein the service further comprises
one selected from the group consisting of: -a donut service, a chat service, a whiteboard

service, and a content push/pull service.

116. The computer readable medium of claim 109, wherein the content information
15 further comprises information in at least one form selected from the group consisting of:
an advertisement, 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.
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-55 105. The nmethod of claim 104, wherein the uniformresource identifier
further con@bippaaes an i dentifier selected fromthe group W?ﬁ g of a
uniformresource |l ocator and a uniformresource nanme. 111111 1111
1111121211111111 CL M S 106. The nethod of claim98, wherein the content
relates to at |east one selected from85 the group consisting of an
advertisenent, a ganme show program a notion picture program a live
program an ahll-oThs enmnusgr readalis imedipint e Helpiro Hida mhersimpthe insgugioge futher ogr am
a sports program and a news program 107. The nethod of claim98, wherein
t he user is coemptsepbsending the contentiicformyitan ab alpeasttationdevidevi ce sel ected from
the group consisting of. a digital television, a set-top box, a web 10
browser, a server, a router, a conputer workstation, a personal conputer, a
hand- hel d conputer, and a wireless device. 108. The nethod of claim 98,

wherein the co¥.emke domigulte reASHTP et HTHALMAY] Wherkil ﬂ?etcont@ﬁ@&forﬁl%nf orm
sel ected fromthe group consisting of: a video signal, audio signal,

conbi ned audi 9,.fiags Mk Qnoﬂtﬂrﬂgﬁdeo\fbﬁ&dsthé Je%taﬁ%?&tlée | rt % Xx%tpx}ls%gtph' cs.

mul ti media, slow 15 franme vi and uence o rames 109

ACOMPULE! 1 CRANLE QAR HEEORLE Y Pl IR AE L Ol Bl LM R o

between a service and a user cast

connunlty net cei vi ng acket fr servi ce, ereln the
packet i ncl udg{s)owuée rogfﬁt i atc‘" "f‘ﬁ’bg‘l °6’rat?§’f‘7 ?ﬁaﬁ it 8 BATERt comPitsFfat i on;
Thi s Sheet Ha | aced LR LI A v v e A U I 0 B B
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PIPYIES ft‘m’fmmpﬂt&rfﬂsm fevice ¢ | ﬂ

target for receiving the packet; and transmitting the pa mﬁmﬁmt
L M s *

via at |east one hub on a distributed community * o c

119. A system for providing content to at least one user over a distributed community
network, comprising:

10 a means for establishing a communications link between a service and a user,
wherein the service provides content for distribution to at least one user over a
distributed community network; and

a means for providing content to the user;
whereupon connecting a user to the distributed community network, the means for

15 establishing a communications link between a service and a user locates the content,

establishes the communications link, and provides the content to the user via the

distributed community network.

120. The system of claim 119, wherein the means [or establishing a communications link

between the scrvice and the user via the distributed community network further

20 comprises:
This Sheet Has Been Replaced
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network. 110. The conputer readable medium of claim 109, wherein the
instructions include 5 accessing a directory containin | uction,
the instrYOO8MS%hssociating a target with at |east oneq’ﬁﬁgjfb%goei n the
directory is utilized in determ ning by which hub to route the packet to
the target. 111. The conputer readaldge nedi um of cl aim 109, wherein the
target further conprises a client, wherein the client is a |ogical
represent ati on, gbandifol @&ablistmea RutiGefodNhd feeviceléh diesdistributed dormanmityni t y
network configured to receive content fromthe service. 112. The conputer
readabl e mediwpnOtng! ai m 111, wherein the device further conprises at

| east one device selected fromthe group consisting of: a server, a router,
a hub, a Conp%ga%sW%éfa%tcl}i%ih%P ctiofl il elserlof R MisEitRibd comAfRhity RAWHRY, 2

per sonal corrpuat er, a hand- 8 conputer, and a W rel ess device. This Sheet
Has Been Repl,aced 111111111111 0468 - LS 5180
57 113. The'bersih ISP FRIER 1 ke Belcebe the nd f% ,ﬂ?e\/\h%%?é{%{hhe ¥
instructions further conprise; t abl | shi.ng.a_connect | ticlpant,
wher ei 1 t ho REAREIEES [hsioapy S P BRIE % Jqeaigi e e SR wRH g3 B g,
service, the connection facgilitating the transfer of the packet 5 between
the servi ce esiablishing adegatipg: %&?‘Ft‘%serr LI~ 1121121 iliji 11121 11 IN* L S
114. The conputer readabl e nmedium of claim 113, wherein the connection is
establishing utilizing at |east one conmuni cati ons nmedi um sel ected fromthe
group consisting of: the Internet, an intranet, radio frequency broadcast,
wirel ess cor?éc(Themystens of elpim 120, pyhseein thstmeaps for stablishisgadaeation frthe £ per
optics, a public network, and a private 10 network. 115. The conputer
readabl e nedervinedirther @bmpd®9a sanrer midioh indledes @ seyyes bul, thetseever b pprvidies

interconnection capabilities with at least one additional hub located on the distributed

. * c L ] S *

122. The system of claim 120, wherein the means for establishing a location for the user

10 community network.

further comprises an assigned server which includes an assigned hub, the assigned hub
providing interconnection capabilities’ with at least one additional hub located on the

distributed community network.

15 123. The system of claim 119, wherein the content includes additional information used

by the distributed community network to support interactive communication services

between a plurality of users.
This Sheet Has Been Replaced




one selected fromthe group consisting of a donut service, a chat service,
a whi t eboar jce, and a content push/pull service. onput er
readabl e ne 93?7/1%3 claim 109, wherein the content infor na]%kiqf)urfw}%%ﬁf urt her
conprises information in at |east one formselected fromthe group
consisting of. an advertisenent, a gé®re show program a notion picture
program a live program an audio program a nusic video program a
pre-recorded pidFharystean sfirains 2pwpremihe aneractiye pamupeaign aervicatipdudtheet Has
Been Replaced 11T ETZEET FHEEELLErrrrlT WO 01/ 20468 PCT/ USOQ 25180 -58
117. The conputieskt oneadaibt eloved ifiom thd gradpadonsiding of: viienatisarvicea chatsemviget | ons
further conprise presenting the content information on a presentati-oen—

device. 118. ThaiaarlkeRice! ArdaohentRo/M Riviel ai m 117) mmiyenp) dimt Be tent
information includes information in a video form and “ ,ﬂmge’ Jﬂﬂi
device further conprises at 5 |l east one device selected faom 3
consisting of: a television, a digital television, a conputer workstation,
a conputer noni T VILE SRR AU fhe Aa@kgd- hel d
conput er, and%g‘g]f% re-i°§{°§$‘§tlﬂ?b{’"§%§]‘%?§§&gevu clél.u&é%nll?{ﬁsi o 111101
119. A systemfor.providing content to at |east aqn r.adistributed
communi t nef({RB? e ?'i“% ﬁ’b %ﬁglsg}bf‘lrte ne- C’?ut%s"teg’m??g%i%&aaﬁl&m

communi cations |ink between a service and a. user wherein the service
provi des cont &f?%?“?ﬁ%??%‘ﬁ?‘?@ﬁaﬁ eséfsﬂrg‘ﬁgﬁlﬁé’ﬁféei?%?e‘over a distributed
community network; and a neans for providing content to the user; whereupon
connecting a user to the distributed community network, the neans for 15
establ i shing a communi cations |ink between a service and a_user |ocates the
content, est aB6.iRKkaystanhef clegmizhmbgreindheadirepidurthes somprses HELIOPRESQEIR ent to

the user via the
identifier.

127. The system of claim 119, wherein the distributed community network includes at
10 least one network element selected from the group consisting of: the Intemet, intranet,

private network, and a public network.

128. The system of claim 119, wherein the means for providing the content to the user
further comprises at least one device selected from the group consisting of: a network
hub, a server, a router, a set top box, a computer workstation, a personal computer, a
15 hand-held computer, a television, a digital television, a wireless device, an audio

presentation device, and a video presentation device.

129. The system of claim 119, wherein the content further comprises information in at

least one form selected from the group consisting of: video signal, audio signal,

This Sheet Has Been Replaced

i




di stributed community network. 120. The system ofclaim 119, wherein

t hemeans gh1gkab! | shing a communications [ink betweepctiscorersyi ce and
the user via the distributed comunity network further 20 conprises: This
Sheet Has Been Replaced 111111111121111121111111111 WO 01/20468

PCT/ US00/ 25180 -59 a neans for est&blishing a |ocation for the service on
the distributed comunity_ network; and a neans for est abl I shi négd a | ocation
for the usetongrinadraudis andrvidsgrsigmals Bidae plillsy animatipnsitext, %ﬁ‘ 6%, H“ Yijaedia

conmmuni cations |ink between the service and the us
connecti ng tlhe framsvideboamdaseansntesdfiindjvigualdemeson f or the
nmeans for establishing a |ocation for the user. 121 Iimﬂmlq! Ii"l“illal m
120, wherein the nmeans for establishing a |ocation fors urther
conprises a server which includes a server hub, the server hub providing

| nt er connect 3@ MHeapash bf élkes1 M, tvherain theastenoreiatadd atleastare shiatted fromt ed on
the distributed 10 conmmunity network. 11111111 111111 I1111 11111 Il 1111 ¢

L a 122. Thﬁles%&i PE8nRfsting of: NMinl &fvertidbifértt] & girhe s poglafi, aafétivhl pichileng a
| ocation for the user further conprises an assigned server which includes

an assj gned up,,m Lie Bragy b s videb prdzpiM) @Gide8 Prozamall | i ti es
wth th I eag{b “oné adg t| onal hub gcat ed (‘)Jn tvhe %dl stri but eg community
net wor k. 15 : ofhnt. he content incl udes
addi ti onal l]afz%?or?a on used 58{) E%‘tgral %@g@ community network to

support interactive connunlcatlon serV|ces between a plurality of users.
This Sheet Has Been Replaced 11111111 111111 P11 hl I1h WD 01120468

PCT/ US00i 25 jI§P The system of claim 119, wherein the means for providing the content to the user
utilizes a second communications link between the distributed community network and
auser device, the second communications link utilizing at least one transmission medium

10 selected from the group consisting of: the Internet, intranet, radio frequency broadcast,
wireless connection, satellite broadcast, cable, telephone circuit, fiber optics, a public

network, and a private network.

132. The system of claim 119, wherein the means for providing content to the user
further comprises at least one device selected from the group consisting of: a television,
15 a digital television, a set top box, a computer workstation, a video presentation device,
an audio presentation device, a personal computer, a hand-held computer, and a wireless

device.

133. A system for providing content to at least one user over a distributed community

network, comprising:
- This Sheet Has Been Rep
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-60 124. The system of claim 123, wherein the interactive conmuni cation
services i ngblgguet | east one service selected fromthe ge oﬁﬁﬁbs' sting
of : a donut service, a chat service, a whiteboard service, an cont ent
push/pull service. ~~ IN e L s s 125. The systemof claim 119, wherein
the content includes an address, the -&&dress 5 identi fying a location on
the distributed comunity network at which additional information

associ at ed wi t h a sseviesdeipeider praviging\conlent foy dishibutier (o ¢deast 2B uSEheveyast em of
claim 125, wherein the address further conprises a uniformresource
identifier. 127. Téieribyted enmmofnitylnatwork;19, wherein the distributed comunity
network includes at 10 | east one network el enent selected fromthe group
consi sting of: taviedtmhzzhinetonnested @ik distriputed/Snemuittywerwlork;andl a public
network. 128. The system of claim 119, wherein the neans for providing the

content to the u§Rhst ohdipreftatie®MideTBincBled lABS LiANRad@, ce sel ected from
the group consisting of. a network hub, a server a router, a set top box,

a conputgr V\Dwg?lrge@édn%m@n %ﬁ&ﬂé’sE 1&8 iiefthe %vx @{H@rhﬁé Qleﬁp a

t el evi si on, t el evi si on, anl au pr esent ation
devi ce, and a by Vi 2 Th t.em. of I aiml119,
wherein the cgér%bq@%s? E&?’E&c’gyé%&g%ensc gP”?’%’F%é ?%‘ﬁﬂﬁyu%e comfneuu YN I%’f orm
selected fromthe qgrou i sti.ng of.: Si nal,, This
Sheer ths BoorREmaRER o Br Py Prmbry s prstis Be oo t%erf%gee%lso

-61 conbrned udi o and vi.deq signal, video stills, anina

oraphi cs; i ¥R P B TYm i sea, and = seiuence of !lllllfﬂmmﬂﬂrlllﬂllll

134. The system of claim 133, wherein the service provider provides at least one service

10 selected from the group consisting of: a donut service, a chat service, a whiteboard

service, and a content push/pull service.

135. The system of claim 133, wherein the service provider is connected to the
distributed community network via at least one hub, the hub providing interconnection
capabilities with at least one additional bub located on the distributed community

15 network,

136. The system of claim 133, wherein the client machine is connected to the distributed
community network via an assigned hub, the assigned hub providing interconnection

capabilities with at least one additional hub located on the distributed community

network.
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130. The system of claim 119, wherein the content relates to at |east one
selected from the group consisting of. an adverti senent show

pr ogr am Yo 8ereh picture 5 program a |ive program aﬁwgﬁﬁﬁgﬂﬁ$bgran1 a
musi ¢ video program a video program a pre-recorded program a sports
program and a news program 131. Thgs-system of claim 119, wherein the
nmeans for providing the content to the user utilizes a second

communi cat i ang. rhekysteat ofeim b6, viesdin the ubmehuaieatonsliny beretsnthi astizgled a user
devi ce, the second conmunications link utilizing at |east one transn ssion
medi um 10 s} 6GhEMe bR MbERNOfARR c6RPRicS bi 184t e thlASmisdbemBditm stiBéeanet ,
radi o frequency broadcast, wreless connection, satellite broadcast,

cabl e, tel eg@&@ﬁneg&ug%ﬁsisﬁ@g gﬁrthe)ﬂﬁérﬁé; inRarRtPAdiC freqtRhrdadc AN drirkidR | vat e

net wor k. 13Z. e system o alm 119, wherein the means for providing
content to the user _ fur .S I . i from
the group cocr%ullesc'?i :S?fgs atg ].t ¢ %%{l%cﬁg%éieb%?epﬁé%ﬁ °§‘%‘§'§’5ﬁ’ t@ IS ﬁ?éla}\% E‘l’eltl)ﬁ,&&gé’jset top
box, a_conputer workstati.on, a video presentation device, an audio
presenfat i orftd@PFYHE DSOS onal conputer, a hand-hel d conputer, and a
wirel ess device. 133. A systemfor providing content to at |east one user
over a distributed community network, conprising: This Sheet Has Been
Replaced 111111111111212121 11 11 11 WO 01/20468 PCT/US(c) O 25180 -62 a
servi ce provi3§embesysigmaf glgine b3 whereindhe clieatmpachine tiyther epmprispsal lpstgRe user
over a distributed community network; a client machi ne connected to the
di stribut ed deviemseleatgd fiem flergroupgeasisting of cislevision, piigital irlevision agehiprR e
connected to the client machine; 5 whereupon receiving an address

i denti fyi ng hdxea ecmpiter avoplstationley videotpeeseritatiomidevige lan ardio preseatation Aevdce,
aconnection with the service provider via the distributed commumi-tyretwerk

a personal computer, a hand-held computer, and a wireless device. ’ ,","l ,"I" I"" ”Ill ” ,I -
o : * ¢ L M S *I,

10 139. The system of claim 133, wherein the distributed community network includes at
least one network element selected from the group consisting of: the Internet, intranet,

private network, and a public network.

140. The system of claim 133, wherein the content relates to at least one selected from
the group consisting of: an advertisement, a game show program, a motion picture
15 program, a live program, an audio program, 2 music video program, a vidco program, a

pre-recorded program, a sports program, and a news program.

141. A distributed community network comprising:
a clicnt machine, wherein the client machine provides an interface through which a

user may communicate a request and receive content;
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receives content fromthe service provider, and presents the content to the
user via th ast one presentation device. 11! 11111 1111 1 1
| 1 11 11 1%91(?@0&1% s 134. The system of claim 133, V\herje'ﬁcr}l%t%%uiasgse%rvi ce
provi der provides at |east one service 10 selected fromthe group

consi sting of a donut service, a chat -8&rvice, a whiteboard service, and a
content push/pull service. 135. The system of claim 133, wherein the

servi ce provi der amstwodnaeeisibit to thetdhent ngkickine; but ed comunity network via at

| east one hub, the hub providing interconnection capabilities with at

| east one additi @fiahst badsehd@redd®@ Boirzeted tosthe hétbkgdar@ommuni ty 15 net wor k.
136. The system of claim 133, wherein the client machine is connected to

the distributed ,CRRNbIRN deiveNEInABItdd ¥ R rRFvoRR WHRRAHIB Miver ilthepSoniBR@th hub
provi ding interconnection capabilities with at |east one additional hub

| ocated on the di sty eIl ' : «Repl aced
i uiiiiliii WO 01/ 2%131%&5 W@é :%%af%&ﬁg’%g&‘?%“?.mfhé’e' %sé?g‘%"édn?%}ﬁg‘fgﬁeﬁf 136,
wherein Qpe connunhg&%hgns | i nk between the assigned hub and the client
machi ne further conprises at |east one transm ssion nedium selected from
the group consjsting of t.he Internet, intranet, radi.p frequency broadcast,
wireless conn¥BTTBHONEa PR sHhisture e stsioq oL pREE IRl WEFREE [ | per
optics, a public network, 5 and a private network. 138. The system of

cl ai m 133, mhePﬁ?HmFﬁ@WEkient machi ne further conprises at |east one
device selected fromthe group consisting of a television, a digital
television, a set top box, a conputer workstation, a video presentation
device, an audi o presentation device, a personal conputer, a hand-held
conputer, and 42 The disteibeted comamupity ngtwork| af|claim 14]l; whergin the-cliept mpchine

10 further comprises a device selected from the group consisting of: a television, a digital

television, a set top box, a computer workstation, a personal computer, a hand-held

compuse,and 2 wielssdevi KR O] RN

143. The distributed community network of claim 141, wherein the client machine

further comprises a device capable of presenting 10 a user a signal in a form selected from
15 the group consisting of: a video signal, an andio signal, a multimedia signal, a combined
andio and video signal, video stills, animations, text, graphics, slow frame video, and a

sequence of individual frames.

144. The distributed community network of claim 141, wherein the network further

comprises a network selected from the group consisting of: the Internet, intranet, private

20 network, and a public network.
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cLas$S 10 139. The systemof claim 133, wherein the distributed comunity
net wor k i weloweqgs at | east one network el enent sel ected fPE?)EgM?zﬁlsgrOUp
consisting of. the Internet, intranet, private network, and a public
networ k. 140. The system of claim 133, wherein the content relates to at
| east one selected from the group ®nsisting of. an advertisenent, a gane
show program a notion picture 15 program a |live program an audio
program a r‘rﬁ%iH“C\ﬂi‘s(%lt}“%‘r‘@wtyaetvpﬂ@g'cbﬂbéﬁ“amhel&m the retweorkas afeeksqsr ogr am  a
sports program and a news program 141. A distributed community network
conpri si ng: by thd tleant mzeling pelizing, @ cemmunivetiaisi medivmeelettad flomothi gesupan
I nterface through which a user may communi cate a request and receive
content; ThicensBitiagbf:Hbs IiBemet, Rophecmivate netwdrk,Igublit hetwotd, rddid fréduehdy | 111 VO
01/ 20468 PCT/ USOQ 25180 -64 a network accessible to the client nachine; at
| east one séroaicst, pirlssdehnanionaateile broaddis, eMdle/\@ldphordtekcit, 2h@agibeONe
server connected to the network, wherein the server further conprises a .
hub, tfie hubpfi@Girthit.ati ng a connecti on between the service provider and the
client 5 machine; wherein content is comunicated between the service
provi der and the client machine over the network. 142. The distributed
comunity network of claim 141, wherein the client machine 10 further
conpri ses ajigew : .stil.ng of, a . television, a
148 S RbRG, @%%ﬁggg@ﬁgg&&wmq%,%} B hedl 1cfe b &

digital television, conmputer’ Wor K:
conmputer, apl’@lﬂgf Bleok/%es SOERY E)Eef Scr\%gedse?ecygdrf?oln? ﬁ?é ggc?afal c%%'sisﬁng of: a donut

service, a chat serviqe, a whiteboard service, and a content push/pull service.

147. The distributed community network of claim 146, wherein the donut service

LT

148. The distributed community network of claim 146, wherein multiple services are

10 provides content to the user based upon a user profile.

provided to the user by utilizing at least two service providers connected to the network.

149. The distributed community network of claim 141, wherein the content is provided
by the service provider to the client machine in a packet transmitted over the network,

15 wherein the packet includes hierarchical information and content information.

150. The distributed community network of claim 149, wherein the hierarchical

information further comprises an identification of a source, a server, aroom, and a target.
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1 viiit I If~f1l~ ~~Ifi 11113111 |~ | 143. The distributed community network
of claim 14k o ¥Rk N the client machine further conpri sg,%gﬁsg@igg@e

capabl e of presenting to a user a signal in a formselecte rom t he
group consisting of a video signal, an audio signal, a multinedia signal, a
conbi ned audi o and vi deo signal, videetstills, aninations, text, graphics,
slow frane video, and a sequence of individual frames. 144. The

di stributed cddunTheydiseibwed kcomimuitainetwosd of whedm ei4h, whereimethadiigarchiealher
conprises a network selected fromthe group consisting of the Internet,

i ntranet, privafoematidd diekcsos kouten grovided bihi < seredryvar kbtailihirem ShéedctddpsnBeen
Replaced 1111111211111111 1111111fi 1 WO 01/20468 PCT/ US00/ 25180 -65 145.
The di stri but adergificanioni dfya Bst Wod{ated withathenclidnl mashiae sidh thaethe edowenikisi S
accessed by the client machine utilizing a comunications nmedi um sel ect ed

from the grouponkRRfafelirosh B ser¢i£bepr$ﬂg§rt@ﬁe cnénﬂ&xla@}ﬁwctwia B bR iR nBforer K,

public network, radio frequency Dbroadcast, w rel ess connection, satellite
broadcast, Calthy fih SRNGRG: Ghild winf sevick BRVigeR OPtICS circuil. 146
The distributed comunity netmor% of “claim 14 , &hérein the at | east one
service provider provides at |east one service selected fromthe group
consisting o a donut service, a chat service, a whiteboard service, and a

t ent h/ | ' 147. Th ' i but i net k _of clali
content PUs B Tl N L0 ML Bl 0
a user profile. 121211211212127 Lilll LILID 11 1LIT . L M 148. The
di stributed cdRMPRS?daRSIRERBR ITEceCcPIRentcd Ipa seRiffe fha dpfa SOTags CSUPYPLES are

provided to the user by utilizing at |east two service providers connected
to t he net wor ké listing of users subscribed 16 a service and a listing of hubs associated with the users.

153. The distributed community network of claim 141, wherein the content relates to at
10 least one program selected from the group consisting of> an advertisement, a game show
program, a motion picture program, a live program, an audio program, 2 music video

program, a pre-recorded program, a news program, and a sports program.

154. A server forproviding additional information over a distributed community network

P | || |11

a computing device having programming code enabling the computing device to act
as a hub, on the distributcd community network, for the service;
whereupon establishment of a communications link between the user the distributed

community network, at lcast one packet is communicated from the service, via the
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149. The distributed community network of claim 141, wherein the content is
provi ded w@ﬁﬁz g Service provider to the client nmachine in a &)acket
transmtted over the network, 15 wherein the packet i ndTHSAF8Y, ar chi cal
information and content information. 150. The distributed conmunity network
of claim 149, wherein the hierarchigg information further conprises an
identification of a source, a server, a room and a target. This Sheet Has
Been Repl aceenilibg 84viddl bo the userr, the-packetiproMAling in2OubidndICT £44n8Qha WHeBRer - 66 151 .
The distributed community network of claim 149, wherein the hierarchical

i nf or mat i ontaihe svise and @Hiakiing goheevit.ded in a server, to obtain froma
directory an identification of a hub associated with the client machi ne
such that the content is communicated fromthe service provider to the
client machine via the hub, the network, 5 and at |east one server

associ at ed &4 Fhi Qeyes 6f fdimQ SRV AP fhe hatPi€in cDifm tn%e%&l itk S(iieagt%nmgéjtﬂi%}';%/ a

network of claim 151, wherein the directory fur conpri Ses

st orage devi t t he data storage device containing a
l'isting of hgtg?rgﬁggﬁfs%br%%ge%m o §§§e§§v9fkée and a li stwﬂummmmuﬂﬂ[mﬂ at ed
with the users. 153. The distributed community net I'
wherein the content relates to at 10 | east one prograrm sél ectdd frorm t he

group gconsi stj of . an, advertisenent, a gane show program a notion
pi ct ursg pr oé%éagﬂ’eafq"le’{/%f Jranyhersin theFeryics durghes romprises a sevige sriestedpr ogr am

a pre-recorded program a news program and a sports program 154. A server
f or provi di ngmé‘dﬁ‘? Fg%%ﬂnsﬁﬁ‘fﬁ)?fhﬁl‘iw@% SEfYISE, achat ssrvigeha whtiehoardrsaryiriet andet wor k
to a user, conprisir;g: {1{0g "re g, {1

a content push/pull service. :

157. The server of claim 154, wherein the service is provided 'over the distributed

community network concurrently with a programming signal.

10 158. The server of claim 154, wherein the service provides a playlist, the playlist further
comprising at least one uniform resource identifier identi fying additional information, the
additional information being provided by the computing device for presentation to the -

user concurrently with a programming signal.

159. The server of claim 154, wherein the service further provides a playlist, the playlist
15 further comprising at least one uniform resource identifier identifying additional

information, the additional information being provided by the computing ‘device for

presentation to the user after a programming signal.
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15 a servrce connected to a chsnbuted community network; and ¢ ms a
conputi ng devi ce havi ng programm ng code enabling the conputin deV| ceto
act as a huBMCBR¥fhe distributed comunity network, for tRETY

wher eupon establ i shment of a conmunications |ink bet ween the user the
distributed community network, at |eggt one packet is communicated from
the service, via the This Sheet Has Been Replaced 111111 : WO 01/ 20468

PCTI US0012518Q 60 - 9e SPAEPBE b1ith 062Y WhbreinttRe &%céb?@ﬁdes%@@teﬂqﬁ K9S mPlefiiedi NY
instructions for connecting the user to the service and contai ning

content. 155, I methég]o%@ st Wik BRI 140 DRk iR cat T on

with at | east one o fmunity networKk

I ~11 e~ III* ==l 1] ~=] ]I The serv Ia|n154
wherei n {he scIRFL Ry EFRERS SHTARLES 0G0 POl cogietet oG AR oup
consi sting of: doput servi_ce, a chat service, a whi teboard service, and

a content pusHrptimedizgp slow framieiidephe server of claim 154, wherein the
service is provided over the distributed comunity network concurrently
with a programm ng signal. 10 158. The server of claim 154, whereinthe
service provides a playlist, the playlist further conprising at |east one
uni f or m Pesourléé. Thtsaverdfelaim 48 whergindlae abifalit pheomitbrop reb@werddgngfer ffther

addi tional information being provided by the conputing device for
presentation teomptiges atlsastone ofheigroemdonyistigiofia aniformo (rsante Ingptariapdwinifofis9.  The
server of claim 154, wherein the service further provi
playlist 15 fredolktenhag@npri sing at | east one uniform res ;
identifying additional information, the additional inf o m ﬁ"l
provi ded by the conputing device for presentation to the*user HE
progranm ng signal. This Sheet Has Been Repl aced

162. The server of claim 154, wherein the computing device is connected to the

distributed community network utilizing at least one transmission medium selected from
10 the group consisting of: the Internet, intranet, private network, public network, radio
frequencybroadcast, wireless connection, satellite broadcast, cable, telephone circuit, and

fiber optics.

163. The server of claim 154, wherein the content relates to at least one form of
programming selected from the group consisting of: an advertisement, a game show
15 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.

164. A method forproviding content related to a programto a recipient over a distributed

community network, comprising:
This Sheet Has Been Replaced
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Frrerer rerru e e el f>~ on WO 01/ 20468 PCTI US00125180 -68 160.
The server of claim 154, wherein the service provide's content in a form
sel ect ed WPRYM4he group consisting of: a video signal, PETAIS80/2518nal |

conbi ned audi o and video signal, text, graphics, animations, video stills,
sequence of individual frames, nultdgredia, and slow frame video. 5 161.
The server of claim 158, wherein the at |east one uniformresource

Ldentifier furibag - s f
identifier furdb@BingCmRht $fted o !afe‘;ﬁééraﬂnﬁaq E%cgrgﬁdﬁ’deﬁ;%giqe%%?%% P4

uni formresource |l ocator and a uni form resource n 11111

FrrLerrr 111 1e62. deﬁﬁ%?eﬁ‘é@ﬁm it§h&w?k154’ wherein the conmputing device is
connected to the Istributed comunity network utilizing at |east one

e 1o Tl b A R B S

frequencybr oadcastﬁ’. Wi reHgs,s é;onnecti on, satellite broadcast, cable,

t el ephone ci rcui PV ERBOVIFBAPC optics. 163. The server of claim 154, wherei.n
the coptent relates to f“t .l east one form of rogranm ng selected fromthe
group tonsi stiPYPYMme & plagkihevheren thsplaylst g‘yﬁ%{)e% Ablgast pye yafermresowcarot i on
picture program  a | ive program an audio program a nusic video program
a pre-recorded pilsatifignasseciated mith theeogteatn and a news program 164. A net hod
forproviding content related to a programto a recipient over a distributed
conmmuni ty nédhgrsuRon eusep estahilising FlopromShizationsidink Batrthddistriboied community
1111121121211112121 (111111 WO 01/ 20468 PCT/ US00/ 25180 -69 providi ng
content rel atagdrk, e canyecbon @esteblishead with ticosernto the sdnticeqpovids idltified By

the uniform resource identifier such that the content is provided to the user.

10 165. The method of claim 164, wherein the distributed community network includes a

plurality of hubs, wherein each hub is in communication with at least one other hub.

166. The method of claim 164, wherein the playlist further comprises a plurality of

uniform resource identifiers designed to be transmitted to a user concurrently with a
.

e T
TR
15 167. The method of claim 164, wherein the playlist further comprises a plurality of

uniform resource identifiers designed to be presented to a user concurrently with a

program.
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di stributed conmmunity network; associating the content with at | east
uni formresource identifier identifying the service provider; and 5
conpi ling aYWP8&ya0#8t wherein the playlist includes at | e REEUSPRESIRN f or m
identifier associated with the content; whereupon a user

resource
establishing a communi cations link w thythe distributed comunity

a connection is established with the user to the service provider

i dentified by zéshemé%&g&mfaﬁﬁpr@ewh&@ﬁtmép

provided to the user. 10 165. The nethod of c?a|n1164 wherein the

hub
claim 164, wherein the playlist further conprises a pI | t
i PPPEPs designed to be transnitted to a u ﬁ( m
------------- program 111! * 11 11111211!'1211121212721°" ’
met hod of claim 164, wherein the playlist further conpri ses a “pltra

uniformresource identifiers designed to be present ed to a user
concurrent |y wth The nsthed peslpimrigitswiskin the spryicaprwidegpovidesd spvice seleqted | |

resource ident

Cf

| f;
5

10

15

| E WO 01/ 20468 PCTJUS00/ 25180 -70
from the group consisting of: a donut service, a chat service, a whiteboard service, and

a content push/puli service.

170. Themethod of claim 164, wherein the content is in a form selected from the group
consisting of: a video signal, audio signal, combined andio and video signal, text,
graphics, animations, video stills, sequence of individual frames, multimedia, and slow

frame video.

171. The method of claim 164, wherein the assigned hub is connected to the distributed
community network utilizing at least one transmission medium selected from the group
consisting of: the Internct, intranet, private network, public network, radio frequency
broadcast, wireless connection, satellite broadcast, cable, telephone circuit, and fiber

optics.

172. The method of claim 164, wherein the content relates to at least one form of
programming selected from the group consisting of: an advertisement, 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.
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168. The nethod of claim 164, wherein the playlist further conprises a
pluralitYy®§izossi formresource identifiers designed to P@rfﬁéﬁﬁﬁ% ed to a
user after presentation of a program f 1lti/iitlllhtirili!l X111 169.
The net hod of claim 164, wherein the service provider provides a service
selected 5 fromthe group consisti-hg of a donut service, a chat service, a
whi t eboard service, and a content push/pull service. 170. The nethod of
claim 164, wherein the content is in a formselected fromthe group
consisting of. a video signal, audio signal, conbined audi o and vi deo

si gnal , texf{73. Agnethed fos presgntingaddathanal infatwaticen felated to 8 prpgeancto aofseri viali vi dual
frames, nultinedia, and slow 10 frame video. 171. The nethod of claim 164,
wher ei n t het kastioge prtsdntdvion devion nempeding:o t he distributed community network
utilizing at | east one transm ssion nedium sel ected fromthe group

consi sting of tReelviiges piBgrami Nt ranet, private network, public network,

radi o frequency broadcast, wi reless connection, satellite broadcast,

cabl e, t el ephongecivifiladditied iffoRRition R1:00Rt i the PrbRram’ Vs BEGHAGwEd Cl ai m
164, wherein the content relates to at |east one form of pr ogr anmi ng

sel ecked from the groyR GRS nstwde %e@ﬂl %V@fs{ﬂb'ﬁ?éﬁe@5mmﬁnl

program a motion picture program a l[ive program an audi program a

nmusi ¢ video progra rﬁp gﬂl o] P apd a news
Hmm mmlmrlumggtn:%& x%%dl ti Oj%ced‘?i\?ﬁp g?%?%l E?Eitﬁtg‘{ggié%}%gr a;n7éL 01;3

tisef Vvia® af | éast one presér?{l%? onh gtevi ce, conprising: receiving a

program 1 ecel Vi addl ) Rl S bl Qb Ak, 40a { e Program via a

transmitting the additional information to a second presentation device.

10 174. The method of claim 173, wherein the first presentation device is a television and

the second presentation device is a computer monitor.

175. The method of claim 173, wherein a single presentation device functions as both

the first presentation device and the second presentation device.

176. The method of claim 173, wherein the additional information is provided to the user
15 over the distributed community network via at least one transmission medium selected
from the group consisting of: the Internet, intranet, radio frequency broadcast, wireless

connection, satellite broadcast, cable, telephone circuit, fiber optics, public network, and

a private network.
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S comunity network, wherein the distributed community network 11~11~I~
FEEEEE 1 1 hwodipeags =~ ~ ~~ conprises a plurality of hubs, peagloepkishhe hubs
being in communication * ¢ L Ms with at |east one other hub; transmtting
the programto a first presentation device; and transmtting the
additional information to a second pre&entation device. 10 174. The net hod
of claim 173, wherein the first presentation device is a television and

t he second preb@nﬁécmﬂvodieﬁmlm 173, véherimibe réditions hinfopmationdspusiigdeto thetuiesd  of
claim 173, wherein a single presentation device functions as both the
first present atasedupde s usep@ilt prdhvédeddcodda goragadevat aabssibiobyatleast ok hubhe

nmet hod of claim 173, wherein the additional information is provided to the

user 15 over g§it@e isGibhicd véBEuG SRk YanB ShRInkhy Indthad furidsSdonFices:
transm ssion nmedium selected fromthe group consisting of: the Internet,

intranet, radio fregusiheicoRledst withh bl Fovding ANSRphG, satellite
br oadcast, cable, telephone circuit, fiber optitcs, public¢ network, and a

prlvate etwork. T ~Speet 1111111hIII{III{IIIIII it
V\% 01120468 %ggﬁ%ﬁﬁgwg%e rret hod of laim 173, wherein

B

rhezoaT T onal T QLB Ol S tBNEH o e LIS SEh RS RR A ISP of T ©

m"mE Vit AT CR &6 the

es*t e smﬂﬁg "c'goglﬁtg%}npg#ms%(%%ﬁn n‘ﬁ%m@é%w&e ct hod furt heg coerr| ses:

associating a user profile with the user; and (I|j||tllft|t||l'j|ll|| _
pushi ng additional information associated with an identified user profile
to the |~

178. The method of claim 173, wherein the additional information further comprises a

uniform resource identifier.

10 179. The method of claim 178, wherein the uniform resource identifier further comprises
an identifier selected from the group consisting of a uniform resource locator and a

uniform resource name.

180. The method of claim 173, wherein the additional information relates to at least one
selected from the group consisting of: an advertisement, a game show program, a motion
15 picture program, a live program, an audio program, a music video program, a pre-

recorded program, a sports program, and a news program.

181. The method of claim 173, wherein at least one of the first presentation device and
the second presentation device comprise a device selected from the group consisting of:

atelevision, digital television, set-top box, web browser, a computer workstation, video

This Sheet Has Been Replaced
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s second presentation device over the distributed comunity network. 178.
The net hogygfizédsgti M 173, wherein the additional infornmatdgy, M% {b
conprises a uniformresource identifier. 10 179. The net hog aim 178,
wherein the uniformresource identifier further conprises an identifier
sel ected fromthe group consisting of3-a uniformresource |ocator and a

uni formresource nane. 180. The nethod of claim 173, wherein the additional
i nf or mat i on MoBftak ERMAYSEr HONteh quUng FProdigiiusyaem; ressontlisempwienphandrhsldst i ng of .

an advertisenent, me show program a notH+er—i5—pteture—program a live
program an compter, pn'ggwaﬁlFssademsl c video progr, ed program
a sports program and a news program 181. Th Elﬂlﬂ“ﬂ!ﬁy [{Egﬂ 173, wherein

at | east one of the first presentation device resentation
device conprise a device selected fromthe group consisting of a

t el evi si on, 182.giThéinethed oFtlaino 173, sxebrehomelawﬁtmmhlf&hﬁ%ﬂﬁmhér@dﬂﬁid
wor kst ati on, video This Sheet Has Been Replaced 11111111111121112111111101 WO

01/ 20468 PCTitbiSQ6A 5 Rleast Gk OB bAIRied SRATHY @buy WAL Sig ofsgwaeo sigRgioduct i on
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wherein the additi onal |nformat|on fur corrprlses Iron in at

| east one f%mﬁiggfogpﬁ%l ; ar’1 Hen%QQan | video signal, 5

audi o si gnal I'ne o srgnal’, eo Still s, ani mation,
text, graphics, nultinedia, slow frarre vi deo, and a sequence of individual
frarres. 183. A system for receiving content provided by a service over a
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network comprising:
a receiving module connected to an assigned hub on a distributed community
10 network, and
a presentation device, connected to the receiving module, for presenting the
content received from a service over the distributed community network;
wherein the receiving module establishes a communications link with the assigned hub,
transmits requests for content to the assigned hub, and receives content from the service

15 via a second hub on the distributed community network.

184. The system of claim 183, wherein the content is transmitted in a packet, the packet

containing hierarchical information and content information.

185. The system of claim 184, wherein the hierarchical information further comprises

an identification of a source, a server, a room, and a target, wherein the hierarchical
-_
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10 network, and a presentation device, connected to the receiving nodul e,
for presenti h content received froma service over th g | but ed
comunity n%?’ﬁ%“ wherein the receiving nodul e establi shgfm do?zysb

comuni cations link with the assigned hub, transmts requests for content
to the assigned hub, and receives contpat fromthe service 15 via a second
hub on the distributed comunity network. (rk 184. The systemof claim
183, wherei n tiipnaaidneditects ¥ folidnsiiHet distribitedi cqpmalsity, nebhak paokein f@mtaai ni ng
hi erarchi cal information and content information. 185. The system of claim

184, wherei n tdigchematgmiicaion b BIb@Sdcfed with thefens UMREH BfScon@M may be
identification of a source, a server, a room and a target, wherein the

hi erarchical — Thi:s, Sheat:Hae Bea: B AE0n boblit Walle sbditodaltp WO 01/ 20468
PCTi USCo/ 25I 800 4 in?orr rrat?on g?rects WP%utoer Ol’tll tehe %?str}’but ed
community network to obtain froma directory an identification of a hub
associated with the service such that content nay be communicated fromthe
service to the jecgiVi dule yjia the assigned hub. 186. The system of

cl ai m 183, whelrgzg'r (r\;ﬁ'teﬁé’gg’?}%éﬁﬂmrlé#’a‘f’éﬁ'e?ggeafd?ﬁmé‘g?t‘é{%@ %S@ﬁ?%m UB| ect ed
fromthe group consisting of. an advertisenent, a gane show program a
motion pict ursgleﬁ%&%ﬁke%quce%m&fls@faﬁfg"&ﬁlsaamh&gﬁwss}oaﬁﬁm%gwﬁ%mvi deo
program a pre- recorded program a news program and a _sports program ME
L1 111111 1metiresprogram, a fiMe PROgEAN, Anofudio piogme 3 mugieeyidqonprogramy a ®Evi ng
nmodul e further conprises a device selected fromthe group consirsting—of—a
t el evi si on, a mwbyfladgirograncasiess prograin,sod a spptsipgrann 10 COTRESRII BT i

wor kst ati on, apersonal conputer, a hand-held conputer, anHHlIJmHl!EI”",
device. 188. The system of claim 183, wherein the presentation.devi *
further conprises a device selected fromthe group consisting of: a

tel evi si on, a W7gThesystemlofvlaini 183, whersiathelreq@iving module further comprises a device

selected from the group consisting of: a television, a digital television, a set-top box, a

10 computer workstation, a personal computer, a hand-held computer, and a wireless device.

188. The system of claim 183, wherein the presentation device further comprises a
device selected from the group consisting of: a television, a digital television, a set-top
box, an audio sound system, a radio, a computer workstation, a personal computer, a

hand-held computer, and a wireless device.

15 189. The system of claim 183, wherein the system further comprises a second receiving

module, wherein the second receiving module receives a programming signal related to

the content provided by the service.
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box, an audi o sound system a radio, a conputer workstation, a personal
conmput er ,w@ g14vagd- hel d conputer, and a wirel ess device. ptokdihsighhe system
of claim 183, wherein the systemfurther conprises a second receiving

nodul e, wherein the second receivi ng} nodul e receives a progranm ng signal
related to the content provided by-the service. This Sheet Has Been
Replaced 11111111111121 1111 1 111 WD 01/ 20468 PCT/ USQ0/ 25180 -75 190. The
system of cl18-mthasysteghel daim 149 et Hisdmrogiaamgeagicnghand He copmitalit ar e
presented sinultaneously in the presentation device T 11T —t+Hi—111l
101" 11 | @reserged sipultangquslyrindhespreseatation devieet m 189, Vi t
further conprises a second presentation device, Mem'mﬂwmqggﬂﬁmwg
signal is presented via the second. 5 presentation device. ¢192. &hes em
of claim 189, wherein the progranm ng signal includes at |east one program
in a form sabectBst §ystm oheldmol]y, criReds tthegysten fisrther dompfisegnatkecoadr audi o
signal, a nultinedia signal, a conbined audio and video signal, video
stills, ani mppdsktitfon 8&¥de, whdfeRp tHeCProghaimiing fs ¥l ntedNda dhes SstopMCE Of

i ndi vi dual P?éarres. 10 193. The sys?reﬁnﬁof o a?s?nﬂ183],ﬂeév%her ein the content

i ncl udes i nfprpRbdpiciReat | east one formselected fromthe group
consisting of: a video signal, an audio signal, a nultinmedia signal, a
conbi ned audi o and video signal, video stills, animtions, text, graphics,
slow frame video, and a sequence of individual frames. 194. The system of
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From the br Oah hnerig: SOOKRI a0, 3BRAARL Pl BB ThebBS RSN o0 0
her oi n't ho RIRAHE L PUD SRR e M B g o HEa el ah o hghal 1%

a multimedia signal, a combined audio and video signal, ﬁdeo stills, animations, text,

graphics, slow frame video, and a sequence of individual frames.

10 193. The system of claim 183, wherein the content includes information in at least one
form selected from the group consisting of: a video signal, an audio signal, a multimedia
signal, a combined audio and video signal, video stills, animations, text, graphics, slow

frame video, and a sequence of individual frames.

194. The system of claim 183, wherein the content is associated with a service selected

15 from the group consisting of: a donut service, a chat service, a whiteboard service, and

a content push/pull service.

195. The system of claim 194, wherein the donut service provides content associated

- _\
with a user profile.
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with a user profile This Sheet Has Been Replaced ' 11111111111

frrrrrrrn | )é% " WO 0l/20468 PCT/ USOQ 25180 -76 196. The S%St em of
clai m 189, \/\/I‘i)eot1 % t he programing signal is provided vi aPSVBSIOZSI8 or age

device selected fromthe group consisting of. a digital versatile disk, a
storage device provided with a conputgr workstation or set top box, a
magneti c storage device, RAM ROM an optical storage device, and a CD

ROM  This Sheqbe.Hage $3eem JReRIn? ¢85 whirkinlthd probradehdind diddel Islpkdhiddd via 4 data
storage device selected from the group consisting of: a digital versatile disk, a storage

device provided with a computer workstation or set top box, a magnetic storage device,

RAM, ROM, an optical storage device, and a CD ROM.
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