2 3 DEC 2004 ENHANCED VI DEO PROGRAMM NG SYSTEM AND METHOD PROVI DI NG A

DI STRI BUTED COMMUNI TY NETWORK The present invention relates to a nethod and
apparatus for routing 5 application |ayer packets of infor getiBht 2804

net wor k. Conputers have the capability to provide nassive anounts of
educational and entertainnment information by way of the Internet.

Currently, on-line systens offer a variety of different services to users,

i ncludi ng news feeds, electronic 10 databases (either searchable by user
directly on the on-line system or downloadable to the user's own
conputer), private nessage_services, -- tron cwWshe t(ﬂ, real tinme
games for play by scENHANGEBMIDEO A 591 acenent

services, ton djmﬂm , DISTRIB DT(BOWUNiI'h\éNﬁ) ations

occur nerely tqﬁh-rg% d[ﬁ‘PR_ IS 1S In contrast to the 15 audi o/ vi sual

presentation of the alternative electronic nedium television. However, it

I's expected t ha’fhgi{é@&ﬁtiinmm‘ (@ldtas &5 a andthgd andhappareiusfos foutigdi ol vi sual
|

programs will pro erate and jext wll .beco less and | ess dom nant in
t he on-$ i napplivationnaysipackets=obiRfermaAlgh It ﬁé'éegEBF grans will be introduced,

the Internet will remain essentially user unfriendly due to its very

massi veness, organi zation, apd randommess. .S opl.y: St t i or der
or direction in ytarschayg the @;@éﬂﬁy o BTy, cgésméfsgllvﬁ Zth68ntsdi¥dchfional

nformation can be hard to

find, and i}qichisHARmeMt fFormaticuby wayeof the énterrstt. iGireentiy: PBrINerRYSIEMS
meani ngf ul context. 25 Tel evision, opn t o} -r[b:,qg,, frtohid | ci zed
for bei ng @ffgrayauety Mﬁﬁfﬁ”t\ﬁﬁﬁlﬁs hg%ﬁ'ﬁ,&b?@él Iey?lsr?%%ns? ?ystems have
i ncreasgd Yy @aﬂa%\égI(emﬁemrchfahslemmércdm%ﬁmnttmQn-lmecﬁMS&%'B' gf eat er -
| earni ng and entertai nt 0ppo | L i tdePice € Sagdtedsicsuch
as dat abasé‘@“&'ﬂ%ﬁqarpi%g‘gﬁlq B§§psf¢%ﬂ1%gﬁ)‘ﬁ-ﬁ%l”)3lé ma%liniijgn%q:'r a@%egeg?e ent iav%gtion
seeks to clesildthesoal ﬂmwesﬁmaybw@@wamﬁgf%mhﬁr@% € A8t i on
resources of the Internet, bRl hibskohllingt aspect of the
present i n@?&qrﬁﬁmﬁ?ﬂ'@e%toé?%v?g’ggagoﬁﬁﬁf oc’i??gs %uti ng, application | ayer
packets of dgmmuARations bocar metalp through text. This is in contrastto >
(s audiolvisual presentation of the alternative electronic medium, television.

However, it is expected that as multi-media’s incessant growth continues,

audiofvisual programs will proliferate and text will become less and less

dominant in the on-line environment.

20 Even though these programs will be introduced, the Internet will remain
essentially user unfriendly due to its very massiveness, organization, and
randomness. Simply stated, there is no order or direction in the Internet.
Specific pieces of information can be hard to find, and it is even harder to put
that piece of information into a meaningful context.

. 25 | .
Television, on the other hand, has been criticized for being a passive
medium. Whilst interactive television systems have increased the level of user
interaction, and thus, provided greater learning and entertainment opportunities,

vast information resources such as databases are inaccessible from such a

30 medium.

The present invention seeks to close the gap between video
programming and the vast information resources of the Internet.




conprising: 5 receiving a packet which includes an indication of

hi erarchical routing information froma network service; and routing the
packet to targets in a network based upon the hierarchical 2 3di&G 2004
information. 10 A nethod of an enbodi nent of the invention enabl es dynam c
reconfiguration of a network for transm,tting content, such as that |ocated
using URLs. The network, referred to a$ a distributed community network,
preferably includes hubs which may |l ogically reside on any nachi ne and
control the routing 15 of packets containing content by using hubs to assi st

in routing packets, the burden of routing control at cor.res ' server
i s decreased, eohtuandinggorafirst aspectnfithe prasant iventientogredp Wﬁ@agg%g work in

transm tti@gg@%f%tgﬂ{qiaﬁﬁidaﬁb B pERBESoftiAforPAtiontn a2@tWork present
ext ends

i nvention 0 a nmethod for routing application |ayer packets of
i nf or mat i ocorprisinget wor k, conpri sing: receiving a packet containing

i dentification of a network service and content: routing the packet to the
network service; 25 receivin

S fromthe network servyi - | ncl udi ng
hi erar chi cal rregeiviRg Bri? Wi Ing eﬁ&W'Fﬂ'&aﬁ%}%ﬁ@&%@ﬁl@?f&z}ﬁfé‘&s based
upon the hj zcélr?ﬁaqmncf%mré)HéWk sepfigs;rid on. 30 According to a further aspect
of the pre§1 I'nvention there is provided apparatus for routing

application |ayer packets of information in a network, conprising:
receiving rreansr({@fn rtﬂ@qiadk@ﬁt@tana?@ﬂsen ai rratwork basehuponitheabiesarcbical

hi erarchical rou |n8 Information froma network service; 35 determ nation
nmeans for mt@gdﬂfﬂfﬁ@t‘@ﬁrgets in a network for receiving the packet based
upon th@ hi erarchi cal routing information; and 2 3 DEC 2004 3 transm ssi on

(Té? Qfm- (r)“r ntgr ansiy rtntelthnogd ;[JP an Ragkelmbat SfYRelifVdlitlon dHtfich 4itPdidt he

reconfiguration of a network for transmitting content, such as that located using
URLs. The network, referred to as a distributed community network, preferably
includes hubs which may logically reside on any machine and control the routing

15 of packets containing content by using hubs to assist in routing packets, the
burden of routing contro! at corresponding server is decreased, enhancing the
reliability and efficiency of the network in transmitting content and permitting
access to content.

20 The present invention also extends to a method for routing application

layer packets of information in a network, comprising.

receiving @ packet containing identification of a network service and
content;

routing the packet to the network service; |

- 25 receiving from the network service the packet including hierarchical

routing information; and | .

routing the packet to targets based upon the hierarchical routing

information.

30 According to a further aspect of the present invention there is provided
apparatus for routing application layer packets of information in a network,
comprising: | -

receiving means for receiving a packet including an indication of
hierarchical routing information from a network service; N

35 determination means for determining targets in a network for receiving the

packet based upon the hierarchical routing information; and




The invention al so extends to apparatus for routing application |layer 5
packets of information in a network conprising: first receivih@ BEBnH)(0§or
receiving a packet containing identification of a network service and
content; first routing neans for routing the packet to the network service;
second receiving neans for receiving frgn1the network service the packet io0
with hierarchical routing information; and second routing neans for routing
t he packet to targets based upon the hierarchical routing informtion.
Enbodi nents of the present invention will hereinafter be described, by 15

way of exanple, with reference,to the accompanying, draw ' heR;
Figure 1 is a ciraRsmissEnomeans feetraniiss gtﬁﬁcp%éegtﬂ %&WSP&\?}F ggeg\lpg%gl s at
a subscri bfhr &é}g%jrﬁ]{gusi ng a nethod of the invention; Figure 2 is a diagram
showi ng an alternative enbodi nent to achieve the integration of Internet
information with video content; 20 Figure 3 is a flow diagram of the basic
sof tware of theThayeyEntien alko extends toappaditag famostingiapglicatiosnBfi nent in

which URLs are directly .transmited t .user; Figure 5 shows an enbodi nent
of a sy%teﬁﬁ@lﬁﬁfﬁqug}fﬂ@%%t'm@?pr%rglc@?n@l)sﬁ "25 Figure 6 shows an enbodi nent

of a system i nchpgirageivingiroeans foF.réceivingi aypaeker cohtairingrdentifielien 8f aa user
i nterface: Figure 8 .showa an.exanpl e of a display providing a user
i nterface; newybrS@“éC?@" Qﬂné%ﬁtam showi ng an enbodi nent of a system having

di stributed comtireatingmesmsvior syutidg the packettoAhe MEMOHSEXSRpl e of a
physi cal network configurati LSt Risewitet &ckefi gure
106 shows an ex&RFPRI 5&%‘@?3@?&@#@&?@3@&55% iﬂ'geuﬁg%n For a h%grt i cul ar
appl i capi oRyilf higratcsical mutiad informationyantbt wor k; Fi gure 11A shows an -

I | ogi cal__st LS i ' the 2 3 DEC
2004 4 F gure 1 esou SRt B oy ) BT o

AN | ysi cal network configuration for
a hierarchical routing information.

Embodiments of the present invention will hereinafter be described, by
15 way of example, with reference to the accompanying drawings, in which;
Figure 1 is a diagram showing the receipt and decoding of video signals
at a subscriber location using a method of the invention;
Figure 2 is a diagram showing an alternative embodiment to achieve the
integration of Internet information with video content;
20 Figure 3 is a flow diagram of the basic software of the invention;
Figure 4 is a diagram showing an embodiment in which URLs are directly

transmitted to a user, . .
Figure 5 shows an embodiment of a system comprising a digital cable

box;
2 Figure 6 shows an embodiment of a system including a digital T.V.;
Figure 7 shows an example of a user interface;
Figure 8 shows an example of a display providing a user interfa‘ce;
Figure 9 is a diagram showing an embodiment of a system having
distributed communication servers,
30 Figure 10A shows an example of a physical network configuration fora

distributed community network; | |
Figure 10B shows an example of a physical network configuration for a

particular application of a distributed community network;
Figure 11A shows an exemplary logical structure for a distributed

35 community network;




di stributed community network illustrating an alternative source for a video

signal; Figure 12A illustrates an exanple of a content push pgc:;(q},_:hq I qu‘ in a
5 distributed conmunity network; Figure 12B shows an exenpl ary pus 3 |

packet; Figure 13 illustrates chat packet flowin a distributed conmunity
network; Figure 14A shows an i npl enent {ilt ion of a distributed community
network as a snmall eSchool; 10 Figure 14B shows an inplenentation of a
distributed conmunity network as a |arge eSchool; Figure 14C illustrates an
i npl ementation of a distributed comunity network as a sinple network
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(F:)on’}/r:m: tg \rﬂat wdriguess 118 SHMISAN ﬁé@%%&oa:égﬁﬁ' i |“ﬁ§8\/v\$od@gqga§ nl)ftB gr
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receiving a video programalong wth enbedded uniformresource |ocators
(URLs) whi®@ndirect a users conputer 16 to address |ocations, or web sites,

on 20 the 'nterﬁghr@@zmuusatate@ua exehaile of aconpad eash Packekiowiyas
correspond to_th vi deo .@re ent‘gt ion. The particular video progranmm ng can
be del isverdigtribytedg@MMHNIY W or digitally conpressed formats (e.g.

MPER) via any gigues'd@Bsshows amensmplarylpushipyliseceet.i te, cable, wire,
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progr am i s38@eHp eS5GHPP'or m r esour ce | ocators (URLs) are 30 enbedded, |In one
enbodi ggnt, t heFidaiks 14Bestove dddaplementatien obadistabuted CORKTHBIY REWRFK|  of.

t he vi deo pr%%ramﬂ' Sgﬁ&i‘a URL encoder 8, as shown in Figure 1. In this

embodi ment a5@EarSE encoded onto ei ght fieﬁ, of lipe 21 op;’ the VBI.
Line 21 i s the Figuedditiuatratesian implemeatatioptaf HHisEILUBHAYMBMYY  t hi ngs.

However, the URLS : | Ad | 4rif bt ¥ehtenbardnbedded 35 in

other fiel G&MPT #ggéﬁﬁﬁgiiét?ﬁgl‘hé@%?g?ortion of the video as part of
the 2 3 DEC 200#igure 14D shows a distributed community network as a compliex n

15 providing video and other content.

Figure 1 illustrates an embodiment of a computer based system for
receiving a video program along with embedded uniform resource locators
(URLs) which direct a user’s computer 16 to address locations, or web sites, on

20 the Internet 20 to retrieve related web pages. The web pages correspond to the
video presentation. The particular video programming can be delivered in
analog, digital or digitally compressed formats (e.g. MPEG2) via any
transmission means, including satellite, cable, wire, television broadcast or sent

via the web.
25 \ |
The video programming is preferably created at a centralized location, for
axample, as content creation 4 indicated in Figure 1, for distribution to
subscribers. Program creation may be accomplished by any appropriate means.
After a video program is created, uniform resource locators (URLs) are
30 embedded. In one embodiment, the URLs are embedded into the vertical
blanking interval of the video programming by a URL encoder 8, as showr'a in
Figure 1. In this embodiment, the URLs are encoded onto eight fields of line 21
of the VBI. Line 21 is the line associated with close captioning, among other
things. However, the URLs may additionally and/or alternatively be embedded
35 in other fields of the VBI, in the horizontal portion of the video, as part of the



5 audi o channel, in any subcarrier to the video, or if the video is digital,
in one of the data fields. Although Figure 1 shows the video with the URLs
broadcast over the s sane transnission line, the URLs may b@ I} @i

i ndependently of the video programon a data channel. In this enbodinent,
the URLs may be forwarded to the rermte5 sites either prior to initiation or
during the program Preferably, the URLCsS have associated tinme stanps which
indicate to the subscriber stations when, during the video program to

di splay the particul ar web pages addressed to by the URLs. AIter natively,

t he user can select when to call_ the particul ar web 8;@8 ﬁ gi §?)l[fay wth
the vi deo pudigrchvannehdn @th&UbGﬁﬁleflt‘hmﬁ wigepoer if the yide ah 4t OB of the
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Appl e UNI)( t her t of standard conputer workstation.
The | ocal @ﬂﬁ%tf@m'ﬁ@ a\ysw'ﬂbﬁg\élaﬁﬁlﬂl;og%ﬁﬁect ed to either a cable and/or

broadcast television or to a | ocal VCR or other video source. At each

cabl e transm s B¢ Bgrtetr AMBERARS: IR § notshort e irta! Sﬁ*ﬁt’éf omput er
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limited, as a system as described transmits only the URLs, and not full web
pages, there is more than enough capacity. Furthermore, no additional
hardware is necessary at the computer 16 to receive the video and retrieve the
web pages.
20
Once the video program is created, it may be transmitted to user sites

over any transmission means, including broadcast, cable, satellite, or Internet,
and may reside on video servers. Furthermore, the video program, with or
without embedded URLs, may be encoded onto storage means such as a video

25 tape, for example of VHS or Beta format, or an optical disc such as CD or DVD,
or any other medium.

Preferably, each receiver station comprises any Intel x86 machine

(preferably a 486 processor, pentium processor, etc), an Apple Computer, UNIX

30 or any other type of standard computer workstation. The local computer 16 is
preferably connected to either a cable and/or broadcast television or to a local
VCR or other video source. At each subscriber site, the local personal computer
16 preferably receives the cable transmission by cable connection on the back
of the personal computer 16. The videofaudio program may be processed for

35 display on the computer screen using a PC card capable of displaying video
signals on a computer monitor in an appropriate TV format such as PAL or




2 3 DEC 2004 6 NTSC. One exanple of a PC card is a WnTV carﬂ. I n addition
to the cable connection, there is the Internet 20 connectio .?c 2004
concurrently with the cable connection. 5 The Internet 20 connection may be
via hi gh-speed |line, RF, conventional nodemor by way of two-way cable
carrying the video progranm ng. The local PC 16 has Internet access via,
for exanple, an ASCI| software mechanisth In an enbodi ment, at each

subscri ber site, an associated | ocal URL decoder 12 extracts the URLs,
preferably enbedded in the vertical blanking interval, with the io use of a
sui tabl e VBl decoder device. The URL decoder 12 may be eith st and- al one
unit or a qEsE. Mﬁg:@xampiermﬂaaﬁ’ﬁhd:wd i 1at WinThécarek doradditiamisu rcapée In the
enmbodi nent sho in F| | s Sl withRhe) are
encoded i MEBNEGHOD; W@ &&ég%errﬁg g@ g\F}g& gégigéfé% %e URflgsﬁlgre 15 preferably
encoded ongégpi@icohhedtian.ds of line 21 of the VBI, but nay al so be sent

I ndependently of the video. In this enbodinent, a URL decoder 24 is |ocated
at the server site rather than at the subscriber |ocati When t he decoder
24 recgives th'EhgllmtemqirZigcmnentlgnahay be via highssraad iNfe RIRICOSIARIONG! | i ne

21 of the VB and v L %d@?} REN @-.mm | Ntrey loetl server
28. The URM G”EBBBQ%@%@;@OSU nt 9“3% | Vegggtp'rdgﬁa gl_‘nternet 20 to
the user PRCIf6 hasummermetmssy;a orexarnels. 28 AR 39&‘@’?‘%% 8BRUL A onal
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I d
enbodi ment extraetsths tLH%hC.)?\ﬁn Mépeﬁ&blwlrarfﬁb@%%f) 'g‘ﬁﬁggtéﬁus pt?é’ﬁl'}ﬂ o} %f“ QHI:,%I s
3§re\r” Icﬁ? ';]ugg é;f QesoJltgbg 9Bl a@cb%ﬁdé\ﬁée WeRe iRIed6E0ddr Thmayde eitrera

abase t o one  or assoc ervers
90. The sestantealopeanitysa ﬁ@'f%‘ﬁh'cadﬁdiﬂﬁﬁnqﬁeq'w BFIE%@EE&Q"@?%S%QG%SIS; gn up
to use the illustrated systemin conjunction with their broadcasts. Each

%B‘“Sbﬁ&?”iﬁﬁé‘i&éém%i@%t o in Fbee hecutiiirsaRe BEatels 0SS
| dent I 11 cal {0 s7afe ef é‘é&é@frd% it Oiﬁ@@taspdileso@b:d am::m AgaR tht;z e the
URLs 1 a5t mietersay eowopsd pels o TRR g ing 21 o' p i, BEFmeRalfls Be Sefe 04 a?
par ti cul ar ﬁ%%}?%’ud@‘ntl?%f thd Wilevana tAB erabodimentrd BE, dmo@r\%lp iacated gt i
can be use the servre?%?t%arsa hert ;ﬁ) at khevgubscnber location. When the decoder 24

receives the video program signal, it strips out the URL codes on line 21 of the

VBl and delivers these codes independently to an internet server 28. The URL

50 code is then subsequently delivered over the Internet 20 to the user PC 16.
Simultaneously, the video is broadcast over conventional broadcast or cable

transmission means 36 to the user’s personal computer 16.

The alternative shown in Figure 4, does not use the VBI. In this
N s embodiment, the system runs an online service over the Internet 20. This
service is in the form of an internet web site 62 which provides a user-interface
to a database 78 and to one or more associated data servers 90. The service
provides member accounts to TV broadcasters 66 who sign up to use the
ilustrated system in conjunction with their broadcasts. Each member
30 broadcaster will enter the service at their computer 70 through web browser
software 74 using their member account by entering various identification and
password information. Once within their account, the member will be provided
with a graphical user interface for pre- -scheduling URLs for transmission to users
118 over a direct Internet connection 94 at particular times of day. The same
35 user interface, or a variation of it, can be used by broadcasters for live
transmission 82 of URLSs to users at the same time as a broadcast 86.




transm ssion 82 of URLs to users at the sane tine as a broadcast 86. T 2 3
DEC 2004 7 One exanple of this interface m ght be a scheduling cal endar
(daily, weekly, nmonthly, yearly) in which the broadcaster 6 &B&Eﬁlmpﬁate
time periods which coincide with their broadcasts 86, and during which they
will send out 5 URLs to their users to Link to web pages. For each tine
period (for exanple, a particular hour7long period during the day)

determ ned by the broadcaster 66 to be a broadcast period (a period during
whi ch they want to transmit URLs that correspond to a television show being
broadcast fromtheir TV broadcast facility 110 to the external TV 114 of
the user 118 at that tine), the broadcaster 66 nay 10 then enter a series of

URLs ©nt :  comdar (daidy, th
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TR o Bt cBlcRde R *Béi’&%%@?éﬁ?i@??ﬂﬁ””@ W%*ﬁ‘i“ﬁ?’w LEbl §n such
as: 15 g <t{JRes toltheirusers telliakdo wab pages ,or&qﬁmsrpamd r &é@-

i nf tion>. <additi | ' : byehd breaddastart is just
one_exanpl BATIGHE! POUCIERD perlbtiid Heday) dotdTiingpay e s it
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desires to ring_a show, Wien a, hyoadcaste L1 |

cal endar ahtid to tl‘teh@dﬁmﬁ% T 124 obthedse.] ﬁ %@ﬁ!\ﬂfﬁwei,n@géﬂ@%ﬂ?}éésﬁ%&éé&gﬁ%d( s)

0 theig calangipr aldabissitURIFInoBnizssociatet filot(Link il fatissmsmesion ch i-s
attac to the site 62, E roa ter ' LD |

cal endars pwetthe |ﬂ@fﬁ§'a%%agg‘qt?’”l%giﬁ%r%%lggéfﬂwhé% ﬁ'g%glr??%ﬂf%dr;‘é&@gnes, for
exanpl e. 3QSEV§prQ§&§}%?tav?ﬁe,nﬁm‘st,dﬂ§t tniag blei sitnpi 4 tab-delimited o6 ParAGI8AIng L i i
periods to a server 90, ich ma ; [ | gt work o
Cerver  pr dgiimited tflies A1 BUBHIce ach o DL 4ERrdt et LIAK FRe LBRsIBR 1 g
for scal i ngshQath atrgetureiwhictamayrcapitaibdnfoamatiemseeh ashe server 90 provi des
the Link File records, including the URLs, to the user's personal conputer

16, whileh is connected via N _ _ -
(<timecode>,<URL>,<label or title>, <additional information>,<additional

information>,...)

The above data structure is just one example. The records in the Link
20 File preferably specify the time, Internet address (i.e. URL), label (such as an
associated name), and some optional additional information, for each web page

the broadcaster 66 desires to launch during a show.

When a broadcaster 66 modifies their calendar and/or the Link File

. 55 associated with any given time period(s) in their calendar, this information is
saved into the database 78 which is attached to the site 62. Each broadcaster

66 may maintain multiple calendars in the database 78 if they broadcast in
different time zones, for example.

30 The database 78 provides the Link File records for upcoming time periods
to a server 90, which may be one server ora distributed network of server
programs on muitiple computers across the network, to be utilize.d for .scalmg to
large national or global audiences. The server 80 provides the Link File recor'ds.
including the URLs, to the user's personal computer 16, which is connected via
a network. Examples of possible networks include the public Internet 94, a

direct private network, or even a wireless network.

35




35 a network. Exanples of possible networks include the public Internet 94,

a direct private network, or even a wireless network. 2 3 8 One
feature of the enmbodinent illustrated in Figure 4 is that gaec_ﬁgrczgﬁié

broadcasters 66 nmay utilize the same schedule in the database 78 for their
own broadcasts 86 or during the same brfoadcast. For exanple, a network s
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 |ocal audiences or unique
programm ng. This schene enables affiliates to insert URLs for | ocal

dverti bj ' ot i bR® i ded

by thei r - net wor PreqeaiBt ! 163 EridtifinBnP AONEAEE i Eﬁm?ﬁ‘e'g%@“ z?e Co can add
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di . _Th t £, Fi | |4 petwark in the f

of Cuni que. biRcRs 0 bRy e s BosBBASY ForkRaReng 4 Aetwar |1 %Fch";?‘e

i rect 'y seniadessterihay Hevelope: mastarsahedalesand arious aiaisrpadfas

sof tware 106. Tuf}issfgggg?l?ﬁa@ﬁﬂe‘a)ﬁﬁéj?r EéW‘tFiHQhé’Hg?ﬂfa@@) ahd Gad or delete

i ndi vi dual Y%} O particular col lecti.ons

) of users. To nplish
per sonal i zgpkcific URIes iethei sobedule fos theiplogat audignges Qrt YRIGHE B ogfﬁl_"?%ﬁ@' each
user's client saftwar : ; adRlestissrptordmyabnds upon a
user profiﬁ@'%?&%ﬁ@ieﬁap[%%ﬁ@%ggg@%ﬁtfR!_gg@ﬂc'Ig?aelnt Eolsoft\/\ﬁ; progrgm
106, a usersubjeats into arseguence nlimereGenesaki Lg proyjded py their gp (:]grgch user 118
based on cri ' t4i anidriinke Woatcride ohéhe user nakes
ohile Jdir d)ré‘&i#qasé%’ﬁé;.oﬁfofﬂé‘? wdrdgitherasiiaté lkan in

war e program 106, . choi ces. t he broadcaster 66 nakes
during a brmodsfleedand)?heﬁmegﬁéfﬂb@edh@itgég?‘?ﬁ?éléuag?n&ﬁs'al gorithm (such as a

filter) residing on the service 62. Personalization enables each user 25 to
R L oatih AL Bkt a o
TR o | erAprURLESbesots eath usbr el i, w e e s
speci al iszedthedotarnetr<D @eaEh BSPrS ﬁ%@ﬂ&%ﬁ“ﬁ%ﬁ%ﬁ%ﬁEFQW%@@RSS%%@XG Snab ed
browser 98 ¢ &l 1AW rbAGcAAEPES €5 ea6h Iralividualiusee 11 Beomishpartigelar ¢olteclings| s
presently tcr;fea.:sers. To accomplish personalization, the service may send a different
stream of URLs to each user's client software program 106. The stream of
URLs sent depends upon a user profile stored in the database 78 or the client
20 software program 106, a user profile which is built on demand or over time for
each user 118 based on criteria such as the location of the user, choices the
user makes while using a client software program 106, choices the broadcaster
66 makes during a broadcast 86, or automatic choices made by an algorithm
(such as a filter) residing on the service 62. Personalization enables each user
. 25 toreceive URLs which are uniquely relevant to their interests, demographics,

history, or behaviour in the system.

Once the URLs have reached the personal computer 16, the operation of
all of the systems shown in Figures 1, 2 and 4 is similar.

30 N
In one embodiment, a JAVA enabled browser 98 as well as specialized

software 106 are installed on the computer 16. The JAVA enabled browser 98
allows the computer 16 to retrieve the web pages 102 and is presently the
preferred software, as it is platform independent, and thus, enables efﬁcierﬂ ‘and
15 flexible transfer of programs, images, etc.. over the Internet 20. The specialized
interface software 106 (hereinafter, “client software") acts as an interface



preferred software, as it is platformindependent, and thus, enables
efficient and 35 flexible transfer of progranms, inmages, etc., over the
Internet 20. The specialized interface software 106 (hereinafter, "client

software") acts as an interface 2 3 DEC 2004 9 bet vveezj tt]Eg@ggo pr ogr anm ng
and the Internet functions. The client goftware 106 ét URLs fromthe
vi deo program (enbodi ment of Figure 1) or directly fromthe Internet
connection (enbodiments of Figures 2 and 4). interprets these URLs and
directs the JAVA enabl ed browser 98 to retrieve the particular 5 rel evant

web pages 102. The c|jent software 1 a LoNLz S8fgard 0 the
vi deo contbﬂtweeﬁrth%lN%W%@WH&“QJQBSQQE’ hﬁwgﬁlgﬂgagﬁg@\%pi n. Boures 3
gnd 4 agddﬂj@%q{ién\gggdﬂdmé_@qf@ndl@?}&idle_ohﬁb_gmm fembaginen of Fagjtse_é,)omﬁ'e s rrayh
e encoded and enbedded into,.t 0.\ e getbNRE3é Nt o the
vertical dremihednternetcpanects) f‘?mh??‘é'ﬁeﬂ‘g?f}fé%@?éﬁ ?énB@'srnttrr%ﬂ)? be entered by
menber TV hreadmasdiricts e JAVAranatilec brgveser 98d retrieve thePafGidni tting the
URLs to the user. At the pLopr . j : iza8Wetlbagss | y over
the. | niter rieloveat ived pagis 10BCTRE GhC R 108 GspSibRes Mebbeges
direct poipithbSidd bbntent forldisplag bnitbe userseempoter Tha@sShomshinrdguitive t he
capability to detect identica irectly after one another and to
cause the %%%?nﬁﬂpg(wq%%'hotghgtaﬁ%h@se particul ar 20 cases. As shown
in Figure 3, once the URL code is received at the computer, the client

software 106 first int.erpr t - - Hed2ntovthet her t he
particul ar URL ﬁﬁ?xﬂggé%e(ﬁ)@@é??fetggdﬂzs éﬁdﬂé@énd Erfbiedednto

previ ou I_t%.a It has W y been
recei vegl, viaeonsgral bydnseridgUirermiistd eerestical Slankeig INGRANTALT on of pri or-
receipt. |If the particular URL has not been detected before, the software
checks for 25 misspelling in step 46 and any other errqr a | f rors
exi st, correct sAlteasativehathe tIRLs may berentergdy Mpﬁrﬂ Bf%a‘@ng%ﬁed
whet her the, UR o he theURUsftoithe ider. Abthenext URL is
oy oBfBg (BR[O Hanknths

accessed i f has not “been detect.e b URL is
added to t aeptdtiriate times, the Li&-ssare sppd dirg Cq\fqrﬁﬁghte?%etgﬁng]étgg%ﬁg F g; t he web
browser , pr,af i asle?a difsetpeint 96 poirtioomulticastipy of the URL,
t he brdé\/ser1%9‘§,£%§)é1¥|§r§f)g%¥gfaq€mﬁ:@:6 access the vvebpsi te address 122 (Figure 4)

i ndi cat ed lopnhbetialRL and retrieve the cited web page(s) 102 via the
| nt er net.

The system may have the capability to detect identical URLs sent directly
after one another and to cause the browser not to fetch URLs in these particular
20 cases. As shown in Figure 3, once the URL code is received at the computer,
the client software 106 first interprets the URL and determines in step 42
whether the particutar URL has been received previously. If it has already been
received, the next received URL is interpreted for determination of prior receipt.
If the particular URL has not been detected before, the software checks for
"+ 35 misspelling in step 46 and any other errors, and if errors exist, corrects these
particular errors. Once again, it is determined whether the URL has been
previously detected. If it has, the next URL is accessed in step 38. ifthe 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, preferably a JAVA ena.bled
30 browser 98.. Upon receipt of the URL, the browser 98, in step 58, will access
the web site address 122 (Figure 4) indicated by the URL and retrieve the cited

web page(s) 102 via the Internet.

Viewers can view the integrated presentation in the following manner. As
35  mentioned above, the video signal is processed and displayed on a video



Viewers can view the integrated presentation in the follow ng manner. As 35
ment i oned above, the video signal is processed and di splayed on a video 2 3
DEC 2004 | 0 wi ndow on the PC screen using a WnTV card, 2f3)r|?@(%<az[mﬂ e. The
corresponding audio is forwarded to the,audi o card and “sen o the PC
speakers. The retrieved web pages 102, referenced by the URL, are optionally
time s stanped to be displayed on the conputer screen when predeterm ned
rel ated video content is displayed in the video wi ndow, thus enhancing the

video presentation by providing in-de i nformation r t hAmqVvi deo
cont ent tmonmﬁﬁﬁscrﬁamw Br‘ﬂl’ﬁy%ﬁegﬁﬁ qxén'éﬂlg'o?brae%grra on used to
represent i ' h6@b daradaind sbht B therPCalpeaéaed. provides a |ist
of the URLgn%ﬁgE&?{)drﬁg%Eogggn broadcast and correspondingly received by the

conputer 16. This control panel is updated to add a URL code each tine a
new URL code i s Tnpaggicued Wb blige&F020refdiensed bytheiures, areonliopally figer t he
a

flexibility to go bac nd retr,ieve particul arl i nf ' itaerestin

web pages. stamperhiazbadisaed BRAE HPTRLIe et 1ieh PrideiKfecbroiaey T esting

al ter natiV%\q@odéd?ﬁgﬁtiiatdiémsyecpwthfeqndémwndmahwfaehameg tirei vide&r nore, t he
nclude

list f | ' t h

br oadcast  fpressmiaionbby PYIEROURGSRYL TROR R Riiter 10 T 280 et 1% pi ¢
of int er e.sghér%;cs.hgmesir@e«%cugm oanhgmreﬂnteis also/prefienablipysestif fﬂﬁréyawgi%gcam
nusi cal vided featuring a nd, - QC&i ,
URLs are eiapesationsl ﬁgnﬂeb@ﬁdq@ﬁ ﬁorﬁﬁ% p{%ﬁg}é%r%gﬁiégg? n%ﬁé'ﬁg%bei;ng_[ﬁgcei ved
di rectlp()l yir@atvtef&ﬁm&@a%agmmcomm_ drefingly aeceivashiy éhe cgmﬁ:éﬁ;e;gfg %'Fp[) Ft gd

by th ient so r.e 0, I | R TE RN enabl e
b?/owsgr C98 qastrol paBe 'ﬁﬁ?%gﬂég l%gl%ggaﬁ%geh_ftr om | teHPetec 20 vve(ghsi tes

i denti fied fopeivBE tyRhe.PGHEs Thiplistives thepsubscabesthenlgxiiiy P ARG, t he

vt chi ng. + randissieve, et la ffiimaits of He SR bD B e e T <o

: _ _ ! or nati 0{1 % t.hehband tfgﬁ! tg} o be
di spl ayed aghasarbldyedtdalien iddbe program, onalemaivelyy PRRIANEM UL :fm e an
' t dul . ' | f inand’ JES N b
downl oatled farerRERe PR BT e 3D i R T O e o B
wat ching a gispayetwith te brgatioastpragram aput h PW‘H‘F%?”W?J ﬁ@trmgﬁ or 1's shown
di scussing Biofn4SSR Gtidekest ke viewer.

In an example, a viewer may begin watching a musical video featuring a
50 band. As the video is received by the PC 16, URLs are either being received
with the video signal or are being received directly via the Internet 20 or another
data channel, and are interpreted by the client software 106. Upon direction and
command, the JAVA enabled browser 98 retrieves particular web pages 102
from Internet 20 web sites identified in the URLs. These web pages 102 arr;?
then displayed on the video screen at particular times. So, for example, whilst
the viewer is watching the music video, biographical information on the band
may also be displayed adjacent to the video window. Web pages 102. may a.lso
include an upcoming concert schedule, and/or audio clips of the band’s music
may be downloaded from the internet 20.

: 25
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As another example, a user may be watching a program relating to

financial news. Whilst the narrator is shown discussing high tech stock§. web
pages corresponding 1o detailed financial performance information o'n high tech
stocks, environment and characteristics may be displayed with the video on the
35 computer screen. If the personalization features are included.‘web pages
associated with a particular user's stock may be fetched and displayed on the




pages corresponding to detailed financial performance information on high
tech stocks, environnent and characteristics may be dis giyed with the

video on the 3; conputer screen. |If the personalization f tmEféQﬂﬂ're

i ncl uded, web pages associated with a particular user's stock may be
fetched and di splayed on the 2 3 DEC 2004 | | conputer screen with the video
program Wen the programnarrator switches to a discussion on the weekly
performance of the Dow Jones, web pages presenting related financial
performance information may be sinultaneously displayed. 5 A user may view

the interactive program usin tel evi siopaset,. 114 b noni t or
i n conj unctaroputer SEFagREWHn §Q)$3®GQCRF88F?"BT theé' Wér%@géqm%cagﬁg%fée@m{%% In this
case, the gel guanksiuRrM@sseskly perfonnance oftherRowaoaks, WERPAGEP 16 whi | st
the video programis displayed on.the | &V S i : giyn this

al t er nat i vpresgntingrelatad "ﬂ%%'%cﬁ?@ég@ir\%g%ﬁé@é?@ @q\%‘&s‘?égﬁ”ﬁ“}f‘?&? ggn ? romthe

mul ti - chanagh}laﬁgg[ e. The personal conputer 16 al so receives the video
program fro he multi-channel cable and extracts the URLs, enbedded in the

vertical Dblanking interval of the video signal or directly trq smtted 94
over the Internatyse?fnay biewtthesinteradtiverprograroaising @ i@levisioResati'é And

retrieves the particul ar, web_15 L Thersvrhll pages are
then synchethardispiay Mmenigin B%?]Pﬁgﬁcl%g‘rﬁ\ﬁ/it@%g%ﬂ Bnesrégﬁg%hreebgﬁt ed 1o the
user. It igg st@omh thimtase, thg pelevaniwel pages gre 'él?rpwn@f\/@ﬁ PEF T hat wil |
allow the user to t omat.i cal. hercdid idAdnestdr 1ug. t he
specific t@pm%ero%wﬁggh@ﬁ Wlﬁ%{%bgﬁﬂsﬁ{ I??'ﬂ‘]%mm%@g?_ﬁéﬁ%or exa |-I el,4
SONMEONg,br GuEHig Gitbrtative; arcable 86t topybaxaeseipd etesey ISR & 09@"&;6P5ﬁ§'ﬁ -

ot anircnanial GabIR 5 Aesithé eidest programt or y
and then th\lélFlTCa@nBﬁJ %q.plﬁyﬁifel #%ES?%I%;%I&SE]%%HO fegeives prog

e soft e, Whi.ch S the
TV wi ndow tfeyrh fise Reiitvehannélrabieandextrastsi tbe@%%@%‘?%@%%?ﬁi‘@gtm a
transm ssi neans A : Hesraitted Bsevbrdhe retfrom t he
user site ?478@'?189\')?‘8}8%?83ﬁ%ﬁ%ﬁsﬁ'ﬂﬂg’mﬁf&%ﬁt en‘&)eddgghgl%ﬁi Jasydsen
stored on agmr Dhe ichert saftware. 10fexteacss thpeURLS ROd e 19YE Vi dgg%ha&)écl n any
format, such as V . r i Agte tgen syachroh@zedawi h as DVD
or CDRM W?get%?géﬁgéneqéae%lﬂ%\’éasgﬁgggbta%a\g;;d/or ?IFI gﬂﬂfd‘r%oa]tﬂataée connect ed
to a video parieular sigeo,frames and presented to the user. IUis

hyperlink may exist on the web site that will allow the user to automaticalfy load
the client software and call up the specific television channel referenced in the
web site. For example, someone browsing the Internet 20 may come upon é
major television network’s web site. Itis possible then to scroll to. an interesting
then to click on an hyperlink to turn on the software which tunes the

20
story and
TV window to the network.

Instead of receiving the video program from a transmission means, the
- 25 video program may be addressed directly from the user site if the video_
program, with or without embedded URLs, has been stored on appropriate
means. The storage means may be a videotape in any format, such as VHS or
Beta, or an optical disc in any format, such as DVD or CD-ROM. In this case,
the user PC 16 and/or television 114 are connected to a video tape player, a

30 disc drive, or other appropriate device.

Figures 5 and 6 show two alternative examples of systems which may be
employed. As shown in Figure 5, a user may view an interactive program using
a television set 18 or other display monitor in conjunction with a digital cable box

140. 1n this case, the digital cable boX 140 performs the functions of the

35 ' .
n Figures 1, 2 and 4, and the client software is

personal computer 16 shown i




30 disc drive, or other appropriate device. Figures 5 and 6 show two
alternative exanples of systens which may be enpl oyed. 2@ yﬁﬁﬁmdv1Fﬁgure
5, a user may view an interactive programusing a televlsi S 18 or

ot her display nonitor in conjunction with a digital cable box 35 140. In
this case, the digital cable box 140 petf¥orns the functions of the personal
conputer 16 shown in Figures 1, 2 and 4, and the client software is 2 3 DEC
2004 12 stored in nenory in the digital cable box 140. In one enbodi nent,
the digital cable box 140 includes two tuners, thus allow ng both the web

page and the wvid r : | oYgalakevd imnt! the digital scr een.

I f video a&&re%ﬁgﬁgﬁ ﬂﬁoﬁﬁvﬁgf‘}%ﬁb&gﬁgigﬁ d(‘)“r? %ﬁgsggannel G;%%n only one
tuner is Scatsiebexad inTludes| twertuneest. this allowing bethethe el PAdS AN Pfrdgcei ved
vi deo progr. | f i SiPthHeesdrhe RcrRnor|f vidaoarskpar at e
dat a chann%'agb W&ééﬁﬁdegg sﬁrﬁg]stéeﬁ%ﬁ@g‘%g&gjl rects the web en Az)%gl br owser to
retrieve tiebliirepan thowever, aw earspd %wq)a@@y?e!ahhsnévﬁﬂ?%ﬁﬁ? 3 t he
retrieved vveg%%% s to the video content for display on the tel evision 18.
The rel®tvahf %gages are preferably shown in one frane of the television
18 while the video programis displayed in another frane. Alternatively,

the web page ca l6EyesPURDE fBnOthd feeelliesplidgo pagram,t hi s
enbodi nment, t he?glégﬁ%gfg%%\gﬁré/# e

e set to ox 140 receiyve | evi si on
pr ogr am f r directhefromi mB-lBtﬂ{ﬁﬂb¢0'@;‘3ﬁﬂt'QB ;-%n@' ‘{'ﬁ%@ss%ati‘?e&et%%gggh&i’ nto the
digital pr g&gfﬂgh&*}ﬁeﬁé'um% BHd MiEEls theRER endREGHroWBEGD retrieveytheot her

e ne

conpressi o 0 schene. Alternatively, the U ) o 20
the di gbt alpactisiiar relgveat web wagﬁﬁ-éﬂdlﬁY}/‘EPWé‘fzeéﬁbgéﬁﬁ%Xga %@Bﬁ%% wez:able
T ansi &t oo O e T o e P AURLS and
retrieves tmefermlvtsh@mnaiﬂ_qn@aftféfé'&éfﬂﬁﬁ t@@%‘%&hb@“@ﬁ%\@@ @rgg%? bl y! t he web
pages are zcﬁyé@%d)m Zesther f@m&eAm@natiwyMewmpage@ﬁﬁs’eﬁl_ﬁ@erS"r‘%!E’ﬁPed to

t he user. wth al) the enbodi ments described above, instead of

recei vi ng tRregram @BINEARR'A% from a transni ssion means, the video program
may be |

In this embodiment, the digital cable set top box 140 receives the
television program from the multi-channel cable. The URLs can be encoded into
the digital program channel using MPEG1, MPEG2, MPEG4, MPEGY or any
other compression video scheme. Alternatively, the URLs can be transmitted to

20 the digital cable boxes 140 from an Internet server 148. The digital cable box
140 decodes the URLs from the digital video signal or directly transmitted over
the Internet 20. The client software decodes the URLs and retrieves the
particular web pages as described above. Preferably, the web pages are
synchronized with the particular video frames and presented to the user.

? As with all the embodiments described above, instead of receiving the
video program from @ transmission means, the video program may be
addressed directly from a local video source 144 if the video program, with or
without embedded URLSs, is stored on a storage means such as a video tape or

30 optical disc. Inthis embodiment, the digital cabie box 140 is connected to a

VCR, disc drive or other appropriate device.

Figure 6 illustrates an embodiment where a digital TV 152 is the rem?te
reception unit and performs the functions of the personal computer, shown In
Figures 1, 2 and 4, and the digital cable box 140 shown in Figure 5. A
sor means and memory are incorporated in the digital TV 1562, and the

35
proces




addressed directly froma |ocal video source 144 if the video program wth
or wthout enbedded URLs, is stored on a storage neans such as a video tape
or 30 optical disc. In this enbodinent, the digital caq%Q QEEFﬂ@ S
connected to a VCR, disc drive or otheg appropri ate device. ure 6

Il lustrates an enbodi nent where a digit i TV 152 is the remote reception
unit and perforns the functions of the personal conputer, shown in 35
Figures 1, 2 and 4, and the digital cable box 140 shown in Figure 5. A

processor nmeans and nenory are incorporated jn the digital and the 2
3 DEC 2004cliEdt sbfteare aod wel browserselwsr s A IMRINER ‘g'"arﬁgm@f%ﬁan'gnt ed in

menory in th I gisbal Al idnPieddibeliubovbavith ife@nicbdd teotherwvi t h
ref erence ‘%'Qﬁ?lhﬂ/gtsg'erml gﬂﬁﬁ“ﬂgﬁﬂﬁne erfor i ) P' '1I manner by the
di gital Tvemadimemscarmdormemmﬁlmﬂa@ﬁ‘aﬁﬁsrH?g?‘? Q\g'éaWe ox/ TV 140, 18
and digital m‘g\é frgént shown in Figures 5 and 6, are incorporated into the
enbodi ment © E re 1, in substitution for the PC 16, they may al so be
substituted for the PC 16 shown in Figures 2 and 4. A user nay view the

video and web CﬁﬂhSUgla‘ﬂﬁk?]elbﬁ’taﬁééﬁéfbdﬂFNﬂm.18\fandaﬂig;i)al'|'6’r15@vt3h°t‘"fb"\/i deo on
one display screen and t

e “'web conten ' itor.
Al t er nat i vEigures Suarnst Gnage 1&5@@%3@%”{9 @gc?%t?&ﬁg%h?éﬁﬁ@gﬁhggl g? 2.![ ezgjl. Thus,
a user may ﬁ@?%‘fﬂﬁ%ﬁ kS fhii e A 6L theyeimagaiidcebe sabstita@dvoc the/BEsHE shown &y st ens

descri bed Re nare well-suited to the education environnent. Thus,

student s aﬁagurea&@m%%ay access one or nore web servers. Software

conponepts including instructor and student user software, 20 authorin
g 9

For exami o, usch Soek wRy G dNe HiTeoa T iR 2Bt %‘él@%ﬁ%ﬁfé@‘ééﬁ?ét‘ci o castly
Ly eOrare MiholSf i mwideo unrers dbplysaimerar b BN e
oo, separri PO an AR ool aslassmneisetusha
pages, textoRomadeparately. qlikas,iuser May ranshsfraray! tquggtcpgl@ 208 oot out
e 15  vice versa.
The systems described herein are well-suited to the education
environment. Thus, students and teachers may access one or more web
servers. Software components including instructor and student user software,
20 authoring software and database assessment software are provided. An

instructor may, for example, use content creation software on & personaﬂ

computer to easily integrate into the curriculum current information published on

the web through an interface 156 shown in Figure 7. The instructor creates a

playlist (i.e. linkfile) 160, the playlist 160 comprising a list of wet? pages, text

.25 notes and questions. The web sites and questions are set outin @
| predetermined order and can be assigned times. Preferably, the URLs
identifying the web site and time stamps are sent automatically to the desktop of
each student in the virtual community, either during a playback of a pre-recorded

program or during a live event.

30 o '
At each of the student workstations, the program is directed by the playlist

160. In other words, the playlist 160 provides the structure for the program. At
predetermined times as indicated by the playlist 160, the browser will fetch and
display a web page in a frame on the computer screen: Because pr?gram

35 events can be set up in this manner at predetermined times, the entire program




predeterm ned order and can be assigned tines. Preferably, the URLs

I dentifying the web site and tinme stanps are sent autonmatically to the
desktop of each student in the virtual comunity, eithe& dﬂé ng a pl ayback
of a pre-recorded programor during a live event. 30 At2dadlECof0fkhe
student workstations, the programis ditected by the playlist 160. In

ot her words, the playlist 160 provides the structure for the program At
predeterm ned tines as indicated by the playlist 160, the browser wll
fetch and display a web page in a frame on the conputer screen. Because
program 3536&?}[%{13@?&?1 be gﬁabccrdémammsmremmmmw database EripteE @CEE%Rs, the
entire progra 3 DEC 2004 14 and playlist can be prerecorded and stored
in a web dby &Wse8S.0or | ater access by students. it will be appreciated
that the students and the instructor may be |located 5 anywhere, as |ong as

they are all copnert et Lo LR tBeCONRsREmUShsGaAbI Play SdiRoatenr am

the instructor By ver and the student workstations

are aut pmakheahbe, dBdengasibiey hee albbosrsated to e webd RagAHUEA A SENBOdI ment

I nt egrates b content and her, ' ' hebsuraéd afd fieoupwar e
funct i onal ceptrels the PRI, tﬁ%t"ésrt ct&v@tgﬁr\t\%%%%rﬁﬁ #or srta%dents and

teachers. Theieit Woekstatiys arcaitomaticalindpdateddty thieoueb S8986n  t hrough a
frame in his or her web browser, or froma television. Separate franmes nmay
be simultaneously provided as shown in Figure 8, which Shgwﬁ'lﬁtihe didrovser
di spl ayi ng: web Thagedudationalembadiroant integsates avalycentephad OiNFidNEee 15
desktop with._ informat.iaqn ' Aterhtveverdd@nment
presentldt i oHth %P"ai’ﬁéth%'l %@B’B%&E ﬂa@eﬁ&f%‘g? ]El%rﬁﬂ-‘{:ﬂg%\%gﬁ sierﬂ W i h %éé]%s's t ructor
and/ or ot hapr studgetstand teachers. Thel studenhmayJeceye ﬂa"’ﬁ%‘ pagl v b pages
and questiQps conprising or Fofn attelboision.nSepdrate of Fi gur e
8, each st B@rﬂg%gbaﬁeer oﬁ'%agh\l?ﬁlt%garqr_oaggi)g i ment, _for gx‘gﬁ'@hesho%rthgg a
physi cs | eseames mdyeize sinataneoyshiproyided #s sign inohigure, & ents nay
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student i nt grfiaea d76raWid 168 h6r cdtverdingithahe ststremorsantigr other students

online; and an interactive playlist 164 of web pages and questions comprising

the lesson.

20 in the student interface of Figure 8, each student may perform a virtual
experiment, for example, during a physics lesson to learn about gravity. In
addition, the students may converse with one another and with the instructor
using the chat dialogue frame 168. They may also send web pages 10 on-e
another and provide answers to questions from the teacher via the chat dialogue

.. 25 frame 168 of the student interface 176. With the chat feature, students may
break into subgroups for coliaborative learning. Whenever a student in the
group sends a message, the message is sent to the Internet server 29 and .
every other student in the subgroup receives and views the message in their

chat dialogue frame 168.

30
The instructor, however, may retain control over the chat feature. For
example, the instructor may terminate the chat feature or web push to terminate
unruly on-line conversations or the sending of web pages by students.
35 The systems described herein are more powerful than conventional

distance learning systems as they allow the instructor to freely and conveniently



break into subgroups for collaborative |earning. Wenever a student in the
group sends a nessage, the nessage is sent to the Internet server 20 and

every other student in the subgroup receives and vi ews th? ?TEBE@%“I n their
chat di al ogue franme 168. 30 The instructor, however, may retain control

over the chat feature. For exanple, th& i nstructor may term nate the chat
feature or web push to termnate wunruly on-line conversations or the
sendi ng of web pages by students. 35 The systens described herein are nore
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charts, r ] c. The ipstructor, th nal yze the
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st udent s. e a ' tardihvis donalyi Zectbabraswts/and Baanched
BB ppheste TS stecua i el

interactiv i N ( raphj cs, responses. exanpl e, the

wor kst at i otheragpaililycf W@V‘d'qgaﬁeﬁﬁﬁmea{reea%?ﬁb%rt@?ﬁ%‘ﬁ%%]%pr eferably
prerecqrded in the instructor's own voice, based on the student response
to a Ptiple-choiceis question.,

A .plural it f ' hO responses
may be made avaiStdgerisgnay geso f%@ﬁ@dﬁd@'c@ﬁhﬁé getqd@%,&ﬁp E)dr B‘nggrlr%?e, by a
met hod as qescsdiethidio, ki@ badioryraphits Sespohees. Rddexawala.the and or
alternatively, personal|zed video, audi d i fochRdedoe
del i vered amerksiasipnayay banchyio %Pﬁﬁ'&H%’%&?@d’eég[’gg&s‘?éﬁﬁtg n?v\p%rJ or,
per sonal Pfigftﬁé stietoraewnhveice] basedmnithe studant sespanse tp@ WYItiPRICHRIER Nt
No. 5,724,091. Responses.to.stud Bagd BghibIe wethesi ng a
menory 15f e2AUASHOR o fp PRI o(fjﬂot%rﬁgi ?ﬁﬂ%ﬁéﬁ%@\ég@%@ rg?] K N Eract L XE
response t ogifiént's workstation, for example, by a method as described in US patent No.
5,537,141, Additionally and/or alternatively, personalized video, audio and
graphics segments may be delivered and displayed to the student based o.n a
student answer or personal profile, for example, in a manner as described in US

20 patent No. 5,724,091

Responses to student answers may be more substantive using a memory
feature comprising an algorithm which selects an interactive response to the
user based not only on the student's current answer selection, but also on the

.25 student's previous responses. The algorithm, preferably stored in memory at
| gach stddent’s workstation and under processor control, selects an output
interactive response based on student responses. In an example, a student
who gets three or more answers in sequence right receives a more difficuit
question. However, a student who fails to correctly answer one or more of the
30 three questions receives an easier question.

The system illustrated in Figure 9 is capabie of servicing large numbers of

users, for example, several schools. As shown, communications servers 180
distribute and route message across a LAN, WAN and the Internet. At the heant
35 of the system is a group database server 184, and this is surrounded by several

communication servers 180 which each serve an area 192. Each




user based not only on the student's current answer selection, but also on

the 25 student's previous responses. The algorithm preferably stored in

menory at each student's workstation and under processor ?SnEEgl 20g§el ects
n

an output interactive response based on student responses: | xanmpl e, a
student who gets three or nore answersié n sequence right receives a nore
difficult question. However, a student who fails to correctly answer one or
nore of the 30 three questions receives an easier question. The system
illustrated in Figure 9 is capable of servicing | arge nunbers of users, for

exanpl e, several. UPABEWY ire€ Fepresamting Usy staliens i but e
and route m%’&&ggggﬁgse?%é@mg%ﬁ and the Int ec{ nerf. A}; l%@(#?‘@%w“ﬁs of the
systemis $8§r The commuaisatiorseaiera 430 aze arganizeq 1 VA IATIY W Sever al
conmuni cationaﬁg{l\\é TS 180 which each serve an area 192. Each 2 3 DEC 2004 16

comuni cat ?%h r 180 is surrounded by squares representing user stations
188. The communi cation servers 180 are organi zed in node relationships with

one ano%her. 5 Eggﬁlngagqs rSsPRINE Jordervin rars&rea 182. ahn area 19815 dafined ea 192
is defihed as Virtual |ocation serviced by a si | oakhON server
180 (or "casna \irdualdecationseniiced biod SiRgle B%mﬁ@'@‘oggése?ﬁ%@m%rog ﬁ)ce, or
Ty consi Sg?%wgf%eééb £ H\?'y by sirepé stiumal} amofficeThemayrGansieg of f
characteri iI'C of an area is that - geyuzeig of an
area 192 t eeverat a@mahg@,ﬁpugéﬁo%l%.P@lﬁ@@ﬁf?ﬁﬁ%ﬁ%”{"&?@@@&i n gom
server 1804 4fn8¢ SIRJEIR Frons R ahembesot an atea 192tueneiher nged NAADR " user .
For exanple, a "u

er” n’lgé/ be.a studeg%%\ﬂ.‘@: educational environnment. 15
The di gori touted asdsida @f ¢hg SBHYILDS £RH i Figure 9 pernmits the dynamc
addition of communication servers 180 within a group with little or no
adm ni strative tasks as Il .a Lt f IrinfuBedn Rorer al |
communi cat i ons mqmme%%éﬂ%@@ggbgﬂeﬁ%@%@ up g:ot\r?g?ﬁ‘sus of several
defined Vi rdyadhnlds £a5sekOmaysetstudent in aoesusationl GMVHBNMSNE t han 250
menbers 20 eachp), each area 192 serviced by a single comserver 180. This

system al l ows nenbers of one area 192, or group, fo_easi c lcate with
menber s, 0f  anotfigs distributé® 2ommugnioatiompy SR SHAWN @d:rfgpiﬁjééef%ﬁ?ﬁ%nges. I'n

the past, sgrvice of Vet L Hh#RinkAIBR'senirs Y8t grodpiwitulitiangac

administrative tasks as well as the addition of groups within an overall

ommunications network. A communication server group consists of several

c
ore than 250 members

defined virtual areas 192 (preferably, consisting of nom
each), each area 182 serviced by a single com server 180. This system allows

20 . '
members of one area 192, or group, to easily communicate with members of
another area 192 or group without any configuration changes.

in the past, service of very large numbers of users has required large
. 25 expensive servers and networks. Furthermore, as the user base increased,

performance suffered and the hardware had to be upgraded to service the

demand.

The distributed communication system allows the same, relatively
30 inexpensive, machines to serve an ever-increasing user base. This is
accomplished by routing messages from one server to another when necessary
following substantially the same core pattern as IP routing and DNS lookups. If
a message is for a member not belonging to the curren_t area 192 or gr?up. the
message is routed through the distributed communication system until its

35  destination, or someone wha knows the destination and can deliver the




25 expensive servers and networks. Furthernore, as the user base increased,
performance suffered and the hardware had to be upgraded to service the
dermand. The distributed comunication system all ows the sa&e eﬁgﬁﬁméyely
30 i nexpensive, machines to serve an ever-increasing user a% . IS
acconpl i shed by routing nmessages fromope server to another when necessary
follow ng substantially the same core pattern as 1P routing and DNS

| ookups. If a nessage is for a nmenber not belonging to the current area
192 or group, the nessage is routed through the distributed conmunication

systemuntil its 35 destipatio I .S FlessagasLn and
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Each corn Gk 1o Sipds Opisisederyer fRLRs SRRRAING 1o

ny o r . Server . 0.
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routed properly . ' i pbtesedtodamove abeutamBotheTse&/efet hod
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new group dat er 184 registers itself wth the existing 25
dat abase se@%\@?g&mﬁ{ his distribution of |load pernits nearly unlimted

New areas 192 can be added on the fly. When a new com server 180 is
added to the network, it registers itself with the database application.
Henceforth, any message destined for the new area 192 may be routed properly

20 without altering the other area servers 180.

This method and system works for global messages or for user to user
messages. Furthermore, new groups may also be dynamically added. .O.nce
added, each new group database server 184 registers itself with the existing

. 55 database servers 184. This distribution of load permits nearly unlimited |
expansion with existing software and hardware. Each server manages a finite
numbear of members, cumulatively serving a growing community.

Users need not be informed as to the particular com server 180 they
should connect to. Members are directed to a single URL. The selection C.Jf the
server for user connection is determined by load balancing software. In this
er, the network may appear o be a global network of servers or simply a

30

mann
local classroom.




expansion with existing software and hardware. Each server manages a finite
nunber of menbers, cunul atively serving a grow ng connunih% Lﬁﬁés need not
be informed as to the particular comserver 180 they 30 s 3 oflllkct to.
Menbers are directed to a single URL. The selection of the server for user
connection is determ ned by | oad bal ancithg software. In this nmanner, the
network may appear to be a global network of servers or sinply a | ocal
classroom 2 3 DEC 2004 18 The architecture described, which uses database
servers as routing gateways, enables the systemto serve with m ninum
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i nvol ves t 2| UstRfed thahé Pealuk, foraxampdé, thosemadhiriesr mayi on f or
net wor k corﬁa(ﬁ@ragb%ﬁqgﬁong t he L‘J_]ser s. The whiteboard incl udes
include software packet switching.

Examples of services maintained by the distributed community network

20 include a chat service, whiteboard service, and content push/pull service. A
chat service involves the ability of a particular group of users to interact, such as
via chat frame 168 shown in Figure 8. The interaction of a particular group of
users is referred to as a room, and the distributed community network may
dynamically change room assignments to add or delete users from a room.

.25 Users may be assigned to a particular room based upon their user profile. A
' whiteboard service involves the ability of users to receive frames of video

information for network collaboration among the users. The whiteboard includes
3 frame of video information transmitted to users within the same network chat
room. The users, depending upon their drawing privileges, may make

30 modifications to the frame, and those modifications are transmitted to the other
users. In this manner, the users may collaboratively draw upon the frame.

The term "push” refers to a configuration a shown in Figures 1 to 6 for
automatic delivery of content to the user. The term "pull" refers to delivery of

15 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



a frame of video information transmtted to users within the same network

chat room The users, depending upon their drawi ng privileges, nay make 30

nodi fications to the frame, and those nodifications are trgrger'Eg?gmto t he

other wusers. In this manner, the users nmay col |l aboratively draw upon the

frame. The term "push" refers to a confj,guration a shown in Figures 1 to 6 |

for automatic delivery of content to the user. The term"pull" refers to

delivery of 35 content requiring user interaction. A content push/pull

service thus permts wusers to request content by, for exanple, selecting
|
|

or "clicking on" an icon or 2 3 DEC 2004, 19 URL in_order nt ent
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channel s for si i bdditioni s BsignpEE HS/NITE Efe oons. The
push/ pul | 25, SEINLAR 5ciilaes dResLiidhetosstargsted sidre. CO ahat sawviee|
new

rembers of may be controlled by the client as in the case of a simple chat service. It may

also be controlled by a database and content push/pull service making use of
50 custom knowledge about a client via a profile for use in advertising purposes. in
particular, the service may select advertisements to push to a particular client c?r
user based upon the user's profile. Clients may also belong to multiple rooms In
a chat service, making it simpler for a push/pull service to create distribution
channels for similar clients by subscribing them to the new rooms. The push/puli
.35 service may then send the same or similar content to all members of the new

room.

Figure 10A shows an exampie of a physical network configuration for
implementing a distributed community network 200. The configuration includes
30 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 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 appropriate transmission
35 medium. Each of the client machines includes access to particular services
managed by corresponding servers. Client machine 204 provides donut, chat,



room Figure 10A shows an exanple of a physical network configuration for
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i ncl udes arg10,212 and 0542 °86 %38 216108 hlB'286/ghb PRitétbard ebade 2401

Server 212 includes a hub 222 and a chat service 218. Server 214 includes a
hub 224 connected to two exemplary services, a donut service 226 and a -
content push/pull service 228. Both sewices 226 and 228 are connectt?d with a
data repository 230. Examples of information for storage in data repository 230
ude user profiles, content for transmission to users, and web pages.

20
incl

Each of the three servers 210,212,214 are interconnected via their
respective hubs 220,222, and 224. In addition, this embodiment inciudes an
authoring client machine 232 connected with hub 224 in the server 214. The

s 216,218,226, and 228 are only examples of services
d by the server.

25
exemplary service |
provided by servers. Many more services may also be provide

For the services, the servers may provide many types of content. su?h as,
for example, video, audio, and multimedia. Web browsers for communicating
with the server may be located in various places such as, for exa.mple, on a user
machine, in a cable head end, in a satellite operations center, c.)r in a set-top
box. The web browsers may obtain the content in realtime, o.r.tt may be
prefetched and cached either locally or on the server. in addition to web

15 browsers, other entities may obtain content.

30
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Figure 10B shows the use of the network of Figure 10A for a particular
application. For instance, during a professional football game, a user, Bob, first
20 switches his cable set-top box to the appropriate video channel for the game.
The video originates at a television operations center, is transmitted via satellite
to a cable head end, then through a cable piant to Bob's set-top box. Bob also
connects to the Internet 202 on his computer and accesses the matching
HyperTV web page, involving a particular network service. This web page is
" . 35 located on a server in the point of presence for the service. The point of
presence configures Bob's machine 204 into distributed community network 200.
Machine 204 opens a persistent socket on configured hub A (220) and sends a
subscribe message to configured chat service 218 via hub € (222). In response
to the subscribe message, the chat service 218 sends an announcement packet
30 to all the members of the configured room via hub A {220) and the Internet 202.
In addition, the 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
35 and pushes the values of the profile down through hub B (224) and hub A (220)
through the Internet 202 to Bob's machine 204, $ince Bob's donut shows that




25 located on a server in the point of presence for the service. The point
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roomare transmtted to himat nachine s 204 as well. During the gane, a
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the bi ography oDufingithetgemelagentent peodysar usesiekauthantd Eﬂﬁfﬁggﬁﬂﬁg links to
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t hrough t h\gﬂélg);adr%stgrcggtaﬁ%%# ﬂ?ﬁ??gquestéﬁ@éut ed via hub B (224) to

push/ pulsl service 228, which pulls the distributed object (a JAVA gane)
from dat abase 23§ psisws Widpage bnvthe Gihatssankdedidesibe wantsibpyfachi ne 204.

prediction game about the quarterback’s decisions from one of the displayed
supporting links. Bob "clicks on" the link to select it and generate a pull request,
which is transmitted through the persistent socket connection through the

20 Internet 202. The request is routed via hub B (224) to push/pull service 228,
which pulls the distributed object (a JAVA game) from database 230 and returns
it via the same channel to Bob's machine 204.

As the game progresses, Bob makes predictions about the quarterback’s
" 25 behaviour. After each play, data updating the game arrives from authoring client
232 into hub B (224), and is then routed to QB game service 217 via hub A
(220) and hub B (224). The game service processes the authoring client's data
and sends the resultant data to Bob via hub A (220} and the Internet 202. The
data is presented by the distributed object JAVA game on Bob's client machine

a0 204,

The quarterback fumbies. The producer at authoring client 232 pushes a
dynamic HyperText Markup Language (DHTML) instruction in Javascript through
hub B (224) and hub A (220) through the Internet 202 to Bob's machine 204. At

35 Bob's machine, the DHTML is executed and Bob receives on his computer
screen an animated image of the word Fumble!
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users for parhcnpar’\llt 242. in particular, connection 252 is a network con

between two participants over which packets can be sent, and directory 254

provides instructions for identifying which participants are to receive particular

20 content, where they are located on the network, and which content they are to

receive.

Router 256 maintains map of a portion of the distributed community
network for resolving routing questions from hubs, adding new participants to
- 25 the network, and adding participants to services, which involves adding
| connectibns. In particular, hubs request routing decisions from router 256, and
in response router 256 provides instructions to the hubs for their use in routing
packets. For example, if hub A (220) failed, router 256 can issue instructions to
the remaining hubs to avoid routing packets through hub A (220).
30
Directory 254 includes information used in routing information among
client machines, and it provides information to hub 248 for use in routing
information. The term directory is used to refer to a room for a chat service or
any other service. Directory 254 is a hierarchical collection of a directory,
35 terminated with a room and it has a subdir (set of directories). Aroomis a

directory and identifies a group of clients subscribed to service, such as a chat
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to be displayed, for example, to a userin a particular frame on a display device.
The packet may also include one or more distributed executable objects, and
the objects may include data, executable code, or data in combination with

50 executable code. The executable code may include, for example, a JAVA
applet or any type of entity specifying executable code.

Hub 248 includes software for routing packets, and it may be used to

push an application or content to multiple users. Examples of such applications
. 25 orcontent include a whiteboard, a JAVA game, chat messages, text, and a ﬂl|e.

By distributing hubs among multiple machines, the burden on a server of routing

packets is decreased. Also, hub 248 includes a connection to a router 256 for

obtaining routing information, if necessary. Table 1 includes an example of hu.b

logic for use by hub 248 in routing packet 258; this logic may be imple'mented in

50 software or firmware modules for execution by a corresponding machine.




Hub 248 includes software for routing packets, and it may be used to push
an application or content to nultiple users. Exanples of such applications
25 or content include a whiteboard, a JAVA game, chat nesapfEC B0t , and a
file. By distributing hubs anong nultiple machi nes, the burden on a server
of routing packets is decreased. Al so,2hub 248 includes a connection to a
router 256 for obtaining routing information, if necessary. Table |

i ncl udes an exanple of hub 1logic for use by hub 248 in routing packet 258;
this logic may be inplemented in 30 software or firmware nodul es for
execution by a corresponding machine. 2 3 DEC 2004 25 Table 1: Hub Logic 5
10 is on receive Packet p 1L IE d Agiectory dir if ! p.dir inny dirs ny

dirs[p.dir] = - » =my arrsi{p.air] I1 handle targeted
and broadcast sepmmicelve Padkegbptarget is enpty I/ send it to all the clients
in the room for i ind.clients (recursive) if i.conn != p.conn send p to

Lconn else 20 25 30 35 11 see if | have a direct connection to the target
for i ig d.clients (/f/dndmy¥jeateryidif d==p.target send p to i.conn

if ! p.dir in my dirs
my dirs[p.dir] = my routers.get(p.dir}
d = my dirs{p.dir]

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

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

else

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

20

<25
| /f we don't have the client, so send it to

/1 all the relevant hubs
for i in d.hubs (recursive)

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

send p to i.conn

done // it's en-route

30

i/ otherwise, send it to all my sub-hubs
else if p.route is empty

33




done 11 it's delivered 11 we don't have the client, so send it to 11 all

the relevant hubs for i in d. hubs (recursive) 11 if it has routing info
route if i.idin p.route send p to i.conn done 11 its f 1 ’
otherwi se, send it to all ny sub-hubs else if p.route izqgégﬁé?gﬁB DEC
2004 26 send p to Lconn 11 we have to kgep going, since it |l may not

p.target may not be ini 5 if we got this far, we fai '
. , ailed to deli
;not found> to p.source via p.connection Figure 11 B is an exenprgiysend
i agram of a physical network configuration to 259 for a distributed

community network illustrating, an alternative [ [
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interacting with a networ t 202. Ca
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Alternatively, the operations center may transmt over a satellite link to

t he client machi-res—foregoi '
H-R€S7 gorng the cabl € route.” Tient machines 26
represent televisions or any nmachi nes capabl e of displaying cable f oy 20

tel evision si I ; ] i
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| el Lideo conBadar adistributed sermuRbebeRars IlEafing P ARG FUrtd it 1 o7
a di stributed commNidonfighPAt 259 Alstrates the distribution of video o television T
content using cable television signals. An operations center 261 generates 2
cable television signal having content for distribution and transmits the cable
television signal over a satellite link 263 to one or more cable head ends 265.
15 Cable head end 265 may include a web browser for interacting with a network
such as the Internet 202. Cable head end 265 receives the cable television
signal from satellite link 263 and distributes the signal over cable lines to client
machines 267. Alternatively, the operations center may transmit over a satellite
link to the client machines, foregoing the cable route. Client machines 267 may
20 represent televisions or any machines capable of displaying cable television
signals (such as a personal computer with a TV card or a module for processing
TV signals for display). The client machines 267 may also include connection to

a network such as the Internet 202 for implementing a distributed community
network.

- 25
Figure 12A shows an example of content push packet flow 260ina

distributed community network 200 for implementing a content push/pull service.
The content push packet flow involves transmission of content via packets
through the logic structure 240 shown in Figure 11A as implemented in the

30  physical distributed community network configuration 200 shown in Figures 10A
and 10B. As described above, a system may provide to a user both video and
other media content, such as any content available via a UR! 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.
35




Figure 12A shows an exanple of content push packet flow 260 in a
distributed comunity network 200 for inplenenting a content push/pul
service. The content push packet flow involves transm ssidg BECcﬂmtent Vi a
packets through the logic structure 240 shown in Figure 11A as inpl enented
in the 30 physical distributed comunity?network configuration 200 shown in
Figures 10A and 10B. As descri bed above, a system nay provide to a user
both video and other nedia content, such as any content available via a UR
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such as a §78 on a client machine, a cable head end, or a server.
Client machines 284, 276, and 268 may correspond with client machi nes shown

in Figure 10A and cliept kagi Iae Npddketflowrs0lihdludesi ent 284
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erent services. Al's th ' . different
et vor Kis seshowsin Eigare (ds iaTASA 15gkHo8 3 LolR epBLary BuE RS
i dentified fi‘%‘h\é@-fo%éﬁ&ﬂ%idd‘sé?b@:és.en&diaaz&ﬁ]aihas2901' aed neptenheda&light
assoct ated 578 tIikewise includes a browser program providing frames for media 280, chat
282. and content 278 services. Client 268 includes frames for media 270, chat
272. and content 274 services. Client 284, 276, and 268, as shown, typically
50 have the same services or access to the same services; a!terna_tively. they may
each implement different services. Also, they may implement different network
services than those shown, such as a whiteboard service as identified above.

As shown in Figure 8, a chat service may include an associated chat

.25 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 described 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 identified above, and trfe

30 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 o-r on a personal
computer, or they may be provided on separate physical machines such as
providing the programon a television and providing the content for the network

35 service on an associated personal computer.
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the hub logic in routing the packets for the push/pull service.

20 Figure 12B shows an example of a push/pull packet content 271 for use

in a 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 may also include one or
more URIs for use by the client machines in pulling content. For example,

- 25 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"

m. the corresponding client machine uses the URI associated
o the user.

or selects the ite
with the displayed item to retrieve content and display the content t

Packet 271 may include muitiple URIs for pushed content, as well as the
multiple UR!s for pulled content.

30




nmore URIs for use by the client machines in pullin
packet 271 includes a UR P g content.

pull item and a URI
an el enent

user "clicks on"

t he URI

the content to the user.
as the

content, as well

275 for a first pul
279 for a third pul
to be displayed to the user,
: or selects the item 2he corresponding client machin
associated wth the displayed itemto re?rievegcontent and digprzss
30 Packet 271 may include multiple URIs for pushed
multiple URIs for pulled content.

Table 2 P-0 source service 2000 content

200 5 PUSH aut hor

262

push/ pul |

. item a UR&
item The pull
such as an icon,

For exanpl e,
277 f a second
i% IR E@Q’I i ncl ude

such that when the
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target dir action note

di splayed and URIs to SLffit eisnfifﬁgz i '0-5022%”' ng f;‘m URI to be
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
target 200 200 - - -
dir 5 5 5 5 5
action PUSH PUSH PUSH PUSH PUSH
note author 262 hub 294 service 296 hub 294 each client 268,
creates packet routes packet | sends packet | routes packet | 276, 284 in the
P-0 containinga | P-1to P-2toentire | P-3toall directory
URI to be individual directory via | members of | receives packet
displayed and target, hub 294 the directory | P-4, including
URIs to pull service 296 the URI! to be
information displayed and

the URIs to pull

information

Figure 13 shows an example of the chat packet flow 330 in a distributed
5 community network 200. This diagram includes the same logic elements as are
shown in Figure 12A with routing for flow of a chat packet using a chat service
208 and implementations include the various alternatives identified 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 a keyboard, and send it in

1s  packet form. The application may include, for exampie, 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 (ste

p 334). Hub 294 routes the packet to an individual

20 target as identified in the header information of the packet. In particular, chat




push/ pul |
service 296 P-2 2000 content
P-2 to entire
294

10

15

20

rout es packet

200 5 PUSH hub 294 routes packet P-1 to individual

. . push/pull 5 PUSH service 296
directory via hub 294 P-3 2000 content
P-3 to all rrenbers36)f

target,
sends packet

puswapgggomguw hub

the directory P-4

service 298, using hub 294, sends packet P-2 to the entire directory (step 336).
Hub 294 routes packet P-3 to all members of the directory (step 338), in which
case is received by each of the client machines in the directory as packet P-4
(steps 340, 342, 344). Hub 294 may include software for routing packets, as
illustrated by the logic in Table 1.

Programs in each client machine 268, 276, 284 associated with the chat
service, such as scripts associated with the chat frames in the client machine,
receive packet P-4 and perform necessary processing to extract the content
originally created by the user at machine 284 (packet P-0) and display that
content in the chat frames 272, 282, 290. -

Table 3
P-0 P-1 P-2 P-3 P-4
source 3000 3000 3000 3000 3000
service chat chat chat chat chat
target 201 201 . - -
dir 5 5 5 5 5
Action SAY SAY SAY SAY SAY
note client at hub 294 chat service | hub 294 each client
machine 284 | routes packet | 288 sends routes packet | 268, 276, 284
enters new P-1to packet P-2to | P-3toall in the
chat individual entire members of directory
message, target, chat directory via | the directory | receives
packet P-0 service 298 hub 294 packet P-4

Figures 14A to 14D shows examples of implementations for distributed
community network 200. Figure 14A is a diagram of a distributed community
network 350 for a small eSchool. The network 350 includes, in this example, a
server 352 providing service for all chat rooms and whiteboards and is coupled
to client machines 354, 366, 358, and 360. Each client machine may therefore
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.
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Figure 14C shows an implementation of a distributed community network

200 as a simple configuration 378 providing video and other content.
Configuration 378 includes a server 380 coupled to clients 382, 384, 386, and
388. Server 380 in this example includes two directories identified as teams 1

s and 2. One directory includes clients 382 and 384, and the other includes
clients 386 and 388. These directories identify rooms for participants of a chat
service maintained by server 380. Server 380 also identifies the type of content
to be transmitted to the clients in its directory by being pushed to the clients by a
content push/pull service. In this example, a first advertisement is to be

20 transmitted to clients 382 and 386, and a second advertisement is to be
transmitted to clients 384 and 388. Therefore, server 380 via a directory
structure may specifically identify the type of content to be transmitted to
particular clients. Server 380 may include a hub having software for routing
information, as illustrated by the logic in Table 1. Server 380 may also include a

- . 45 connection with a network such as the Internet 202.

Figure 14D shows an 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
30 server 396. Server 396 is connected with hubs 398 and 400. Hub 398 is
connected with clients 402 and 404, and hub 400 is connected with clients 406
and 408. Servers 392, 394, and 396 may include hubs having software for
routing information, as ilustrated by the logic in Table 1.

35 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



S5 illustrated by the logic in Table 1, Prograns in each client machine 268
276, 284 associated with the chat service, such as scri pts Jagsp ' vm'th
the chat frames in the client machine, receive packet P-4 and pgmﬁ
necessary processing to extract the contgnt to originally created by the
user at machi ne 284 (packet P-0) and di Splay that content in the chat
frames 272, 282, 290. source service target dir Action note Table 3 |

P- 1P- 2P-3P-4 P-0 30003000300030003000 chat chat chat chat chat 201201 55555

o cadvaseueiorbuct Y 4 £, TRALSH S gy PobmETor 88fpatiete'
chat servi gga chat service, and the advertisements refer to particular content to be
pushed to users by a content push/pull service. The directory for server 394
includes a first advertisement to be transmitted to server 396 and a second
s 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. |t
further includes the first advertisement to be transmitted to client 402, and a
second advertisement to be transmitted to client 404. The directory for hub 400
includes a first team for clients 406 and 408 and hub 398. It aiso includes a first
10 advertisement to be transmitted to client 406, and a second advertisement to be
transmitted to client 408. Servers 392, 394, and 396 may also include a -
connection with a network such as the internet 202.

it will be appreciated that modifications in, and variations of, the
15 embodiments described above may be made within the scope of the present
invention as defined by the appended claims.




298 sends packet P-2 to entire directory via hub 294 hub 294 routes
packet P-3 to all nenbers of the directory each client 268, 276, 284 in
the directory receives packet P-4 15 Figures 14A to 14D $ho | es of

i npl ementations for distributed conmunity network 200. Flég §%E4 s a

di agram of a distributed conmunity network 350 for a small eSchool. The
network 350 includes, in this exanple, a server 352 providing service for
all chat roons and whiteboards and is coupled to client machi nes 354, 356,
358, and 360. Each client machine nay therefore 20 access chat room and

whi t eboard services as managed by the¥3server. Server 352 may include a hub
havi ng software for routing information, as illustrated by the logic in
Table 1. Server 352 may al so i ncl uGLAMSnnection with a network such as
the Internet 202. 2 3 DEC 2004 31 Figure 14B is a diagram of an exenplary

i gp Ih e rrF niat i oA nethod fatirsdting bptlieation dayempacketsyof néctnmtndn i@ @ Qetwomkhcoawprising: ar ge
eSchool 362. Configuration 3 I ncl ude ter onn .servers 366
and 368. Eac hregﬂY‘\}gP RagkeL gha qﬁ“ rglgt%rrgatcgmg ARy P‘@o% lgﬁl 2 yo(%g'ic ancgg

i nformation thmﬁqghmﬁﬂubﬁamﬁﬁﬂmmﬁmngpmhmmnmmwaﬁﬁmaud 372 are connected with
a server 366 for the first ch

t 3 d 376
are connect edawsmggél}rgcéqryggsggpgqn @%‘crg\é@%ﬂ&’&@ﬁé‘f 8?3 megére\%/éor%b%%[gg ang 368
may i ncl ude hisaendiasthubgbns & tipackef,or routi ng

the directory including an identification of one or more targets in the network for
receiving the packet;

the one or more targets including at least one client machine and at least one second
routing machine;

transmitting the packet to the at least one client machine; and

transmitting the packet to the at least one second routing machine to distribute the routing

of packets.

2. The method of claim 1 wherein the determining step comprises receiving routing

instructions for use in determining the targets.

3 The method of claim 1 wherein the transmitting step comprises transmitting the packet

including content using a content push/pull service.

4, The method of claim 3 wherein the transmitting step comprises transmitting the packet

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

3. The method of claim 3 wherein the transmitting step comprises transmitting the packet

including a uniform resource identificr 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.

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

containing video, audio, or multimedia content.



information, as illustrated by the logic in Table 1. Servers 366 and 368 nmay
i nclude a connection with a network such as the Internet 202. 10 Figure 14C
shows an inplenentation of a distributed conmunity network 2ZD@ES 2804si npl e
configuration 378 providing video and other content. Configuration 378

i ncludes a server 380 coupled to clients 382, 384, 386, and 388. Server 380
in this exanple includes two directories identified as teans 1 15 and 2. One
directory includes clients 382 and 384, and the other includes «clients 386
and 388. These directories identify rgpms for participants of a chat

service maintai ned by server 380. Server 380 also identifies the type of
content to be transmitted to the clients in its directory by being pushed

to the cl, ents, by Copt en u || servi n this e . first
advertisghentﬁr% %h e%gdﬁg%aﬁgzﬁ?ggdm¥%ﬁéﬂ gﬁ??h§§igg%ﬁ @@gghﬁﬁdﬁﬁ second
adverti senment trarsmétongdthe packetnsm tted to clients 384 and 388. Therefore,
server 380 via a directory structure may specifically identify the type of
content to be transmtted to particular clients. Server 380 may include a
hub havi 8g soffhavmetbod aiclairo i} furtier comfraingakasonittings programse thataegitshy the logic in
Table 1. Server 380 may al so include a 25 connection with a network such as
the Internet 202. Figure 14D shows an inplenentation of a distributed
conmuni t y0.net e ethad ofxclaomn [f@thecomipriging strismitti§ole prograinckind ghevpadiebfornd ot her

content. Confi.quration 390.in rve r oth
connected with gﬁmgﬂmgg%§%P%§@%&%§§F33?$§&§E}§3§%ﬁ%§%@éﬁgﬁ¥fﬁyﬁﬁ@gpggg and
400. Hub 398 asocigaiwticthethrgeist h cl i ents 402 and 404, and hub 400 is
connected with clients 406 and 408. Servers 392, 394, and 396 may incl ude

hubs having software for routing information, as illustrated by the logic
in Tabl ell. 3FhCoathodjof daimoh f806r ednypoising thnsuiétng the programding dlest meeket &rr uct ur e

for the routin f in | O 4 Y S I 398, and
provi des sepa?’a UIeé}fo'lj %E%%%ms‘ﬁ%v‘gﬁ%‘??%ﬁéﬁ?%%f t(t)IIr3 %Rﬁﬁg%g%%geﬁgfdﬁoo- The

t eans i denti f gssocaerbwitlothe piagetsi ci pants of a chat service, and the
advertisenments refer to particular content to be pushed to users by a

content push/pull service. The directory for server 394 includes a first
advert i sé2ent The nizthot refnadaiint t exheten the rroceiviioBem pempiseseteesiding thedpasketi senent

to be transm Entcﬁlging % Rc¥fidn ot R 'dir&!?&y ?cir L&Sh 95t¥in{ng 'Eher}Bming’ Ritructions.

13. The method of claim 1 wherein the receiving step comprises receiving the packet

including an indication of an action associated with the service.

14, The method of claim I wherein the receiving step comprises receiving the packet

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

15. The method of claim 1 wherein the receiving step comprises receiving the packet

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

associated data.

16. A method for routing application layer packets of information in a network comprising:
receiving a packet which includes an indication of hierarchical routing information from

a network service; and

routing the packet to targets in a network based upon the hierarchical routing information.




includes a first teamfor clients 402 and 404, and hub 400 and server 396.
It further includes the first advertisement to be transmtted to client
402, and a second advertisenent to be transmtted to client 404. The
directory for hub 400 includes a first teamfor clients 4360BOQ089P8 and hub
398. It also includes a first to advertisenment to be transmtted to client
406, and a second advertisenment to be transmtted to client 408. Servers
392, 394, and 396 may al so include a connection with a network such as the
Internet 202. It will be appreciat edv.st hat nodifications in, and variations
of, the 15 enbodi nents descri bed abo'é'may be made within the scope of the
present invention as defined by the appended clains. 2 3 DEC 2004 -33

CLAI M5 A nethod for, routi pljcatjon | ayer ckets of information in a
net wor k, ! Eonpfinsthpg.as CPE@BS’Q/I?]R’S‘ !f'?g‘%‘ﬁrectomg SIg ‘%D%Fglt‘l"\géﬁﬁ?‘%‘é‘ tfr%%a'clz S

i ncl udi ng an fongéceiingQRe Pickéti RseArpoh @Rl hiertirohital neuting finformatioroby sxelviapnt ent
using a particul ar, networ? servi.ce; .acctglssi ng a di rectory based upon the
hi erarchi cal FYt#8 AYTUEHIS (95488 18 4PN PEE @ESont ain  routing i nstructions
for the packet; the directory including an identification of one or nore
targets in the network for receivi he. packet: .t he one, o targets
i ncl udi nd®at ﬁé’&‘é‘to\goéﬁéaﬁcfj ShilaEeRr he ™ Ff&‘“é?‘g P%‘% nelydes %%E%%&"%i ng
machi ne; t r angdpgrising Gradsheripemk pickét@o thb ergt usiasoneneudypulinervicachi ne; and
transmtting the packet to the at | east one second routing nmachine to
distribute the routing of packets. 2. The nethod of claiml wherein the
get er m nijgg S%Qﬁetﬁ‘d@lrﬂgl’cia&ﬁéﬂ inQREh \xs,n%uegeﬁmglb nlgnsmﬁmsg %eﬂ:tdnmnis'es];]msmisiegi n
etermning the targets, 3. The nethod,of_.claim.l erein the,transmtting
step conprisethe tp?cé‘ﬁtéﬂ‘il‘t‘c{“?gf?g““t‘}%‘é“ PaEes A denfifit fR 45, pg%'ﬂigecﬂ{}c‘htst? 85" cont ent

push/pull service. 4. The nmethod of claim3 wherein the transmtting step

conprises transmtting,the, packe i.ncl udi ng a.unif.ormresouyr ddentifier
for use Ph pudHRHRPdasriaumsd lg(gfamg&uxg}g}:e_m ?tr%ﬁgmﬁ%% HER P séa(rﬁrg’?%h@ﬁerei n the
transmitting skgpcleoliplhiiaga unifansrdutderidentifie fiaweleetion byniht uskr iy palliogi f or m
resource identifier for selection by the user for pulling content. 6. The

net hod of cl afi¥M*wherein the determni ni ng step conprises determ ning the
targets in

21. A method as claimed in any preceding claim, further comprising determining targets in a
wide-area network, a local area network, an intranet, or the Internet for receiving the

packets.

22. A method as claimed in any preceding claim, wherein the received packet contains video,

audio, or multimedia content.

23. A method as claimed in any preceding claim, further comprising requesting routing

instructions for transmitting the packet.

24, A method as claimed in any preceding claim, further comprising transmitting a program

to the targets.

25. A method as claimed in claim 24, comprising 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.




a W de-area network, a local area network, an intranet, or the Internet. 7.
The nmethod of claim1l wherein the receiving step conprises,r.eceiving the
packet containing video, audio, or nultinmedia content. 233DE§|C22ﬂﬂg -34 8.
The nethod of claim1, further conprising requesting routing instructions
for transmtting the packet. 9. The nmethod of claim1, further conprising
transmtting a programto the targets. 10. The nethod of claim9, further
conprising transmtting the program and the packet for sinultaneous
processing and display of the programesand the content on a display nonitor
associated with the targets. 11. The nmethod of claim9, further conprising
transmtting the program and the packet for sinultaneous processing and

di spl ay th rogra nd, . . t . televsi j with the
o et s, o B REARGNTER G 28" iRher Sofhs Akl P e B I 2

recei vi ng t hepgphket ot simulokodi propessimgi and idisplajy ofi thef progrem avnd ¢het eonigntf era use i n
obtaining the routing i.nsfruckion 13. The nmethod of claim1l wherein the
recei ving stef?[e&g%?‘% %%#‘&#’e@%?m tSt he packet including an indication of an
action associated with the service. 14. The nethod of claim1l wherein the

receiving,step ¢ rises recej.vi . contai ning executabl e code,
dat a, orgéxecg‘tné%?%gaﬁ@ﬁ‘&’ﬂf’iﬁ“&&s@%ﬁ%’?é%?& 15. The nmethod of claiml
wher ei n t he reasinitiinpgths pegracofop disdasofrtec priogrampntatteleyisick associatesvith the ng an

obj ect, the opj etct %peci fying executabl e code, data, or executable code with
associ ated dat® ™18 A nethod for routing application |ayer packets of

i nformati on i faramiedprbe packs figdisplangf the copteat aniarigsphy pwoite rssetiztehwitinbt udes an

i ndi cation of hi 1(_3rarchi cal routing information from a network service; and
routing the p?@?ét to targets in a network based upon the hierarchical
routing information. 2 3 DEC 2004 -35 17. A nethod as clained in claim16,

further o, S1 A GAE LRI pﬁ-e%F(ﬂl(rf’ ﬁ%ﬂm}tﬂ& BRbi R gacces e 4 BifcBlod/iRg the

packet b&Sed Upon tThe hierarchi‘ca g I nforhation by Teceliving routing
i nstructions bder tuskainmoudieg estmictiprsgor thepackatget s. 18. A nethod as clained in
claim16 or 17, wherein said packet includes content, and further

conprising transmtting the packet to the target using a content push/pull
service. 29. A method as claimed in claim 28, wherein the received packet includes an indication of

the directory for use in obtaining the routing instructions.

30. A method as claimed in any preceding claim, wherein the received packet includes an

indication of an action associated with a service,

3L A method as claimed in any preceding claim, wherein the received packet contains

executable code, data or executable code with associated data.

32, A method as claimed in any preceding claim, wherein the received packet contains an

object, the object specifying executable code, data, or executable code with associated

data.

33, A method for routing application layer packets of information in a network, comprising:
receiving a packet containing identification of a network service and content;
routing the packet to the network service;
receiving from the network service the packet including hierarchical routing information;
and

routing the packet to targets based upon hierarchical routing information.




19. A method as clained in claim18, wherein the transmtting step conprises
transmtting the packet including a uniformresource i de2g Iq% ﬂ r use in
pushi ng content to the user. 20. A nmethod as clained in ¢ 2 erein
the transmtting step conprises transmtting the packet including a uniform
resource identifier for selection by the user for pulling content. 21. A
nmet hod as clainmed in any preceding claim further conprising determning
targets in a wde-area network, a Ig_g_al area network, an intranet, or the
Internet for receiving the packets.”22. A nethod as clained in any
preceding claim wherein the received packet contains video, audio, or

mul ti media content. 23. A nethod as cl aj [ ; acadiengfickion off furt her
conpri simg r exmetsod ﬁglariféﬁﬁtlpﬁ‘j‘m?%é‘?“?rﬁ& |egﬁ§w¥%rr&f&¥%ﬁglm tti n(?r t he packet. 24.
A nethod as cl aj Ji@Mh Afeeatdg podhaontentiathe Megetse B PATRY ¥ Fins i t t'i ng
a program t & e argets. 25. A nethod as claimed in claim24, conprising
transmtting dibe tpgageaml 80¢F%-he packet for sinul taneous processing and

di splay of the program and the content on a display nonitor associated with
the targets. 2 3 DEC 2004 -36 26. A th i i iB réckia¢dwitidan f ur t her
conpri si sy trﬂnm&iokltwlmyﬁn%nﬁ%@amgﬁﬁn?‘ﬂéﬁ%ﬁgc ée For simul t aneous
processi ng an 1S i@ ogram and the content on a television
associ ated w ’gﬁrg’tf @l"?é?gfél%%%i?. A nmethod as clainmed in claim 24, further
conprising: transmitting the programfor display of the programon a

tel evi sion asz‘gczi1 a%rggs Wot Bodille apFwag@t Sayerapabkets i SiFAOEPANRY Phd 'ﬁ%vc?a(ét for

di spl ay af- t he ' cBRteént on a drsplay nonitor associated with the targets.

28. A net hod asvmismgmed in any preceding claim further 8’0 ri gii ng accessi ng
a directory in order:hocohlavigpadkimge finsonimashise mRorag BAEKEE. 20, A
method as claff&d rn clai m 28, wher eidn the & e‘;aytﬁglap@&k&ksérﬁcd;udes an

i ndi cation of of hibrercticalaeyting ynfergRUQRANe AP %ana'I?ng]al ng the routing, instructions.
30. A method as, gchg{nm thetufntr REteaeshngrastsan m nefrsk & EHE S '8t 8iVed packet

i ncludes an i“ndication of an acti.on. assoei infhibhtidn S@dvle eluddg.a A nmet hod
. . : : 1€ Yetbhntiflatidn /
as clai med in baswl uperethe dHeEICIBTRL FHPIERTET &) non?ﬁe fecei ved Nt ai ns

1 ing i Ct 3 tacﬁe?
module for accessing a directory in order to obtain routing instructions 1or the p

including an identification of one or more targets In

the network for
the directory

receiving the packet;

1 i cond
the one or more targets including at least one client machine and at least one s¢

routing machine to distribute routing of the packets; and

a transmission module for transmitting the packet to the at least one client machine and

the at least one second routing machine to distribute routing of the packets.

37 The apparatus of claim 16 wherein the determination module comprises a module for

receiving routing instructions for use in determining the targets.

issi i le for
38 The apparatus of ¢laim 36 wherein the transmission module comprises a module fo

transmitting the packet including content using a content push/pull service.

m 38 wherein the transmission module comprises a module for

aratﬁs of clai .
39. The app er for use in pushing content

transmitting the packet including a uniform resource identifi

to the user.



execut abl e code, data or executable code with associated data. 32. A nethod
as clainmed in any preceding claim wherein the received Qi\gﬁfﬁ éﬁ@lt ai ns an
obj ect, -the object specifying executable code, data, or Qi code

wi th associated data. 33. A nethod for routing application |ayer packets
of information in a network, conprising: receiving a packet containing
identification of a network service and content; routing the packet to the
network service; receiving fromthe network service the packet including

hi erarchical routing information; ang routing the packet to targets based
upon hierarchical routing information. 2 3 DEC 2004 -37 34. A nethod as
claimed in claim 33, wherein the packet is received with an identification
of a pugh/p i ; t@f get s,
and an” adr o e P Br ol 3EUHERD, 13 KBl S e 8 R B e
claimed in clwinsm@®gahe pickitrimculingshaifeinnrestrecepdenkifier fosselesies Rycthe vick h an
identificatioghgmhéhéﬁyyﬁ service. 36. An apparatus for routing application
| ayer packets of Irformation in a network, conprising a receive nodule for
receiving a packet at a first routing nmachine including an indication of
hi er ar chi,cal uf i I i : TAV T VRIS 1d wor k
servi ce; 4% de?%r nglp%gltulL gf;}&%@g% gﬂ?g@q}clfgt erm %ﬁldr#%ggl}cgcet ligérica;%ﬂ%l%cnvxg{; k for
recei vi ng t hedgteanlotg thbtasgsts inpoviderdren tetveariaadbdataree nepwerkrfy intramels eieths on, t he
determ nati on g%%yle including a nodule for accessing a directory in order
to obtain rouPlng'instructions for the packet; the directory including an
identification of one or nore targets in the network for receiving the

packet; the ope %ﬁ#@ﬁ%éﬁ%@%ﬁ%ﬂ%&@&- .rﬁJdufe%@rﬁﬁris@@@mSJlﬂl@fb? rdamGihE ne and

at | east One sec routi'ng machine to distribute routing of the packets;
and a transmi $spohetrontainagvaleo Endiponinultimediacppienbacket to the at | east one
client machine and the at |east one second routing nmachine to distribute
routing of the packets. 37. The apparatus of claim 36 wherein the

det er m ndd.i onTikpdppaeatesonpcleies36a | empaying pemeduls Aef FeIBESHRR 'PWY8% r uct i ons

for use in de 1 HALURtSckes8. The apparatus of claim 36 wherein
t he transniss#%hﬂhggu éhﬁgﬁp??se %enndule for transmtting the packet

i ncl udi ng content using a content push/pull service.
44, The apparatus of claim 36, further comprising a program source for transmitting a

program to the targets.

45. The apparatus of claim 44, 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.

46. The apparatus of claim 44, further comprising a module for transmitting the program and
the packet for simultaneous processing and display of the program and the content on a

television associated with the targets.

47. The apparatus of claim 44, further comprising:
a module for transmitting the program for display of the program on a television
associated with the targets; and
a module for transmitting the packet for display of the content on a display monitor

associated with the targets.




39. The apparatus of claim 38 wherein the transm ssion nodul e conprises a
nodul e for transmtting the packet including a uniforn1rezgywﬁﬁébﬂgntifier
for use in pushing content to the user. 2 3 DEC 2004 -38 . par at us
of claim 38 wherein the transm ssion nodul e conprises a nodule for
transmtting the packet including a uniformresource identifier for
selection by the user for pulling content. 41. The apparatus of claim 36
wherein the determ nati on nodul e conprises a nodule for determning the
targets in a wide-area network, a locgl area network, an intranet, or the
Internet. 42. The apparatus of claim-36 wherein the receive nodul e conprises
a nodule for receiving the packet containing video, audio, or nultinedia

content. 43. The apparatus of clajim36, further conprisin nodul e for
requesti il r o HgaSRngt FiRC e Rereinghe EpevimRE caPoTe e Baide for RN

appar at us of g &jabRed Gnclidiigt HSindRAHAT dfSthe Girettgey G@T & i6 @btainingf the routiagsni tting
a programto the targets. 45. The apparatus of claim44, further conprising

a nodul e for FEFEMStting the program and the packet for sinultaneous
processi ng and di splay of the program and the content on a display nonitor

associated with the targets. 4. The apparat of claim furt.h
conprisi 4% a W@HﬂW@WW6Pﬂ@W§ﬁ§HﬁFPFH:cFﬁ£“395§EéWWBWﬁSapﬁéﬁ%ggﬁgﬁwﬁgr

si nul t aneous peQeE&sSihdladi ifldicapib@yf Mfactidnasspciogd afth thadertibe content on a
tel evision associated with the targets. 47. The apparatus of claim 44,

further conprising: a nodule for transmtting the program for display of the
program @p, a ftrgé SpkSiud Bf cldsSIBGIREcarthyetdive hieluleaopptiss a andula forogeiviog f or

transmtting the packet for display, of the content  on..a displ noni tor -
associ at ed wi the PRHS! @Bﬁa@‘é‘@.’m}tagb %&’ ‘%('ﬁ?)ﬁr c-xﬁ‘"éi'taj? .Coﬁ‘é“ﬂb?osﬁ%agetdﬂdémbf cl ai m 36
wherein the receive nodul e conprises a nodule for receiving the packet
including an indication_qf the directory for, use in_obtaini .outing

i nstruct i%(lms. ThearpaRpss SﬁgﬂF’a{%L}@e’éﬁn t@f E?F%gr’f%%o FeomPHser RO léqg 2‘?6‘%@’?}%‘%[“ e
conprises a npgiphskef @htaln@p@h '6bjd, the object specifying executable code, data, or executable

code with associated data.

52. Apparatus for routing application layer packets of information in a network, comprising:
receiving means for receiving a packet including an indication of hierarchical routing

information from a network service;

determination means for determining targets in a network for receiving the packet based

upon the hierarchical routing information; and

transmission means for transmitting the packet to the targets based upon the determining.

53. Apparatus as claimed in claim 52, wherein the determination means comprises means for

receiving routing instructions for use in determining the targets.

54, Apparatus as claimed in claim 52 or claim 53, wherein the transmission means comprises

means for transmitting the packet including content using a content push/pull service.

55. Apparatus as claimed in any of claims 52 to 54, wherein the transmission means

comprises means for transmitting the packet including a uniform resource identifier for

use in pushing content to a user.




t he packet including an indication of an action associated with the
service. 50. The apparatus of claim36 wherein the receive ‘f)‘é'g orrprl ses
a nodul e for receiving the packet containing executable cgg) az
execut abl e code with associated data. 51. The apparatus of claim 36 wher ein
t he receive nodul e conprises a nodule for receiving the packet containing
an object, the object specifying executable code, data, or executable code
with associated data. 52. Apparatus for routing application |ayer packets
of information in a network, conprisigg: receiving neans for receiving a
packet including an indication of hierarchical routing information froma
network service; determnation neans for determning targets in a network
for recelying,Lhe. Ragk ek S6 Gy W Wichd)S2 L $526A0E: Bhe hdhiilfbnl iy Rt i on:
and transii ssi Ort'T and mtting C to the targets based
upon the det ecamipnisesgueai3for Appsanttngithe aacke! lacﬂw&ga wnifprma reypBee ideidiecion t he
det ermi nation r for receiving routing instructions for
use in deterﬂeﬁﬁ%%ﬁagﬂ%ﬁ@%ﬁmg%@&t Apparatus as clained in claim52 or
cl ai m 53, wher el n the transm ssion neans conprises nmeans for transmtting
t he pack g..C (o} LR,
Appar at ugl} as cPa| ntl%das| ﬁﬁgnﬁé"tm ?ﬂ chﬁm% %ﬁ %ng% ‘3?”& dﬁﬁ%ﬁéﬁ@aﬂr}g‘% ssi on
means ConNpri eawpris@ameant dpr determitring thenigreets ein pawidsterdanestuations lesalipied or m
resource identifier f u hing content to a user. 2 3 DEC 2004 -40
56. Appar at usltlas heork agilﬁé eti %qrgn@teg#?'cl ainms 52 to 55, wherein the
transm ssion means conprises neans for transmtting the packet including a
uni f orm ggsouy, r. I nt ent .-
57 Apparit us PRk Clelein b8 of REFSE 37, Pikedn 83 e ol chfrie?
det er m nat i onmpasafis rcccﬁmﬁhes@&ehwﬁmlﬁgd@dﬂaéﬂl@mﬁfm&*ﬁgﬂﬁ{dﬁéoﬂ‘ﬂ“get sin a
w de-area network, a local area network, an intranet, or the Internet. 58.
Apparatus as cl ai med in any of clainms 52 to 57, wherein the recei vi ng means
conpri se§9. meAppardioras clageddin pry af glaimpaiZike £8, é@fmemqmm@n@ma@ forge4EHng or
nmul timedi a copf entinRion PR A AHSin ﬁg@{bt_rred in any of clainms 52 to 58,
further conprising nmeans for request routing instructions for
transmttlng the packet. 60. Apparatus as claimed in any of clainms 52 to
fur tger COpRIR B Yamaif ShATCAAY £q0 bOrurilef AL & BbgAnibast s L0 Lhe
targets aratus as claimed i1n claim60, further conprising neans for
transmitting trénsmptirgy pragram to the targets.

61. Apparatus as claimed in claim 60, further comprising means 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.

62. Apparatus as claimed in claim 60, further comprising means for transmitting the program
and the packet for simultaneous processing and display of the program and the content on

a television associated with the targets.

63. Apparatus as claimed in claim 60, further comprising:
means for transmitting the program for display of the program on a television associated

with the targets; and

means for transmitting the packet for display of the content on a display monitor

associated with the targets.




and the packet for sinultaneous processing and display of the program and
the content on a display nonitor associated with the targets. 62. Apparatus
as claimed in claim®60, further conprising neans for transmtting the
program and the packet for sinultaneous processing and di zg of the
program and the content on a television associated with t t

Apparatus as clained in claim60, further conprising: neans for transm tt| ng
the program for display of the programon a television associated wth the
targets; and nmeans for transmtting tfye packet for display of the content on
a display nonitor associated with the targets. 2 3 DEC 2004 -41 64.
Apparatus as clained in any of clains 52 to 63, further conprising neans for
accessing, a |r i [ ' t he
packer. Bs” SpRPEbH YabaR AT or kR 84, A DR AE SAEe ans
conpri ses rreamsectbqrmordecteiobiamgoutingupmmms fortb¢ pagketg an i ndi cation of the
directory for use in obtaining the routing instructions. 66. Apparatus as
claimed in any of clainms 52 to 65, wherein the receiving nmeans conprises
means f 065.r ecAppatang a keizimaiciketaim éd) whiireiy szid rdceidling atcawreogiprises meensi fon
associated with.the, serv f aims 52
to 66, \/\herelrﬁcet‘“%g }h&pgf&? mCIUdmér?IslA@dg%E?% githgsdlrgét%ﬁ ugepré?g‘ixwﬁﬁgtﬁ% he packet
cont ai ni ng exmeotifgdintmctonsle, data, or executable code with associated data.
68. Apparatus as claimed in any of clainms 52 to 67, wherein the receiving
means conprises nmeans for receiving the packet containing an object, the
obj ect spgci fa(ppagmemeclahnddheanwﬂd@lmﬂﬁtta 65 ovhersiretberestivies msans campiisenssoci at ed
o ivark abPAkk 5 dehvdsind bmetmddar%%'mca 6 PRl ElsSoctiked AfARITRE T ON <i 0
a network conpfri i receiving neans for recelving a packet

cont ai ni ng |dem1aef| cat| on of a network service and content; first routing
means for routing the packet to the network service; second receiving means
for receiving fromthe network service the packet with hierarchical routing
i nf or mat 6Bn; Apmiratusce alimedin amoof wiRimsS 2 to 06 Wisteimge r9seiving means COHPRsEY get s

based upon thg hi &) %cglmn%%e a0kt LR Binifg txQuliBiecBdE, data, or executable code with

associated data.

68. Apparatus as claimed in any of claims 52 to 67, wherein the receiving means comprises
means for receiving the packet containing an object, the object specifying executable

code, data, or executable code with associated date.

69. Apparatus for routing application layer packets of information in a network comprising:
first receiving means for receiving a packet containing identification of a network service
and content;
first routing means for routing the packet to the network service;
second receiving means for receiving from the network service the packet with
hierarchical routing information; and
second routing means for routing the packet to targets based upon the hierarchical routing

information.

70. Apparatus as claimed in claim 69, wherein the first receiving means comprises means for
receiving with the packet an identification of a push/pull service, an address used to push

content to the targets, and an address for the targets to pull content.



70. Apparatus as clainmed in claim69, wherein the first receiving neans
conprises neans for receiving wwth the packet an identification of a
push/ pul | service, an address used to push content to the t?g%pgg and an

address for the targets to pull content. 2 3 DEC 2004 -42 71% rdihs as
claimed in claim69 or 70, wherein the first receiving nmeans conprises
means for receiving wth the packet an identification of a chat service.

72. A systemfor routing application |ayer packets of information in a
network, conprising: a network; a plagality of client nmachines connected
to the network; an authoring client machine; and a server connected to the
network and the authoring client nmachine, wherein the server conprises:. a

receive mpdul ﬁﬁgggémg &C&&%}:@%} £15:0075d Be7@ WnBRMi (R fifst }e%ahng?@%%n@ﬂ&@c ket

including an i cation o erarchical routing information and content
usi ng a partiGmmaﬁrrﬁ@bﬁmﬂ%ﬂ@hﬁmﬁb%wlﬁﬂﬂékémﬁpﬁhﬂﬁbw“WEdule for determ ning
targets anong the plurality of client machines in the network for

recei ving the packet based upon the hierarchical routing information; the
det er mi nd2i onArsydierh frirouting aliphicatian tiyereetkets pf inframation fing neiwerkswimpsiag: di r ect ory
in order to obtalpytouting instructions for the packet; the directory
including an indication of one or nore targets in the network for

recei vi ng t heaphicdlittof clignt mashines conmented te thegetvorki ncl udi ng at | east one client

machi ne and aEn&ﬁﬂ%ﬁgQﬂ% mgﬁﬁgqgﬁrouting machi ne; and a transm ssion nodul e
for transmtting the packet to the at |east one client nmachine and the at

| east one secanetvercanienigd fraibp networkgnd thstapihpiingecliegfundchige. tsrogaibR earver 73, A
system for rou&ﬁggﬂ@pplication | ayer packets of information in a network,-
conprising: a network, a plurality of client machines connected to the
network; an aut horirergivelhedwle feratreiving fzoie the awhoping cher eachidgl 2 prckshe

getDEWOC r gogzd t BRiuaik R fdaRtid drflttardRG Voling iNBRkEbNarddREntER WYiRE a p&RAIRET SES: 2
network service;

a determination module for determining targets among the plurality of client
machines in the network for receiving the packet based upon the hierarchical routing
information;

the determination module including a directory module for accessing a directory
in order to obtain routing instructions for the packet;

the directory including an indication of one or more targets in the network for
receiving the packet;

the one or more targets including at least one client machine and at least one
second routing machine; and

a transmission module for transmitting the packet to the at least one client

machine and the at least one second routing machine to distribute routing the packet.

73. A system for routing application layer packets of information in a network, comprising:
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 server

comprises:




-43 receiving nmeans for receiving fromthe authoring client machine a packet
i ncluding an indication of hierarchical routing information and content
using a particular network service; determ nation neans for %gtggniafgg
targets anong the plurality of client nachines in the network for-r g i Vi ng
t he packet based upon the hierarchical routing information; and

transm ssion neans for transmtting the packet to the targets based upon the
determning. 74. A distributed community network conprising: a client

machi ne, wherein the client nachine pjpvides an interface through which a
user nmay comruni cate a request and receive content; a network accessible to
the client nmachine; at |east one service provider connected to the network;
and at | east one sgry - n ; [ he 2S r further
conprises a hub, %%%%h%gﬂ%§§?r??%%ﬁﬁ%Bgmcgﬁﬁgg%Fg%Qggfdggﬁhfﬁeﬁ%ﬁ?vice
provi der and idsldingiae mdicatigntvif hisrarchigalrouting informagian andsoplevsing & BArBdIaet ween
the service pha%gﬂg&végd the client nmachine over the network, wherein the
content is provided by the service provider to the client machine in a
packet transnmitteddgeminatibre nrpensnéor kdelgrpinisigntarghie 3meenR ethe jphiality oF client
hierarchical  {AURLHAE ktheRlith §3MbeHing AL BAMR!§aOld: urBR o hetaithita rhifing
hierarchical 1Tntornmation directs a router to obtain froma directory an

i dentificati omfagmaworhedsl associated with the client machine such that the
content is conmuni f - Iane r. oV i chine via
t he hub, the net Wo{r:r ,S&%rs\lgﬁ g]{iga{l{;g)gt oneﬁlg%}@e@&eggigﬂgﬁgg ég b%e%i %B%nhg@ser vi ce
provi der. 75. darmimdingtri buted community network of claim 74, wherein the
client machine further conprises a device selected fromthe group -
consisting of. a television, a digital television, a set top box, a

conput er Mor k#t distiilted compupiboreivork evnEsiag:, a hand- hel d conmputer, and a

wirel ess devi gepeqf Gachlie wikrsih thdERInARATHOVHY RELWRIK tRdugh WhicH Gder WhErein
the client machine turther conprises a device capable of presenting to a
user a signal mapcemheni¢aiesriequestadd feceiva OR8Nt 3 DEC 2004 - 44 group consisting
of . a video sig {h%¥&gﬂg&ﬁr§hgm%mdﬁkpultinedia signal, a conbined audio

and vi deo signal, eo stil] ani mations, text, graphics, slow frame
vi deo, and a at least one service provider connected to the network; and

at least one server connected to the network, wherein the server further comprises a hub,
the hub facilitating a connection between the service provider and the client machine;

wherein content is communicated between the service provider and the client machine
over the network, wherein the content is provided by the service provider to the client
machine in a packet transmitted over the network wherein the packet includes
hierarchical information and content information, and wherein the hierarchical
information directs a router to obtain from a directory an identification of a hub
associated with the client machine such that the content is communicated from the
service provider to the client machine via the hub, the network, and at least one server

associated with the service provider.

75. The distributed community network of claim 74, wherein the client machine 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 computer, and a

wireless device.

76. The distributed community network of claim 74, wherein the client machine further

comprises a device capable of presenting to a user a signal in a form selected from the




sequence of individual frames. 77. The distributed conmunity network of
claim74, wherein the network further conprises a network selected fromthe
group consisting of: the Internet, intranet, private net Kk qﬁ a public
network. 78. The distributed conmunity network of claim 5 DE@ Dh the
network is accessed by the <client machine utilizing a comunications nedi um
sel ected fromthe group consisting of: the Internet, intranet, private

net wor k, public network, radio frequency broadcast, wreless connection,
satellite broadcast, cable, tel ephoneygircuit, and a fiber optics circuit.
79. The distributed community network of claim 74, wherein the at |east one
service provider provides at |east one service selected fromthe group
consi sting of i h r ce, and a
cont ent push/BLP?ggggé?%g{%§%ﬁo%%%9d?£?§?ﬁﬁ gg%ggﬁﬁﬁﬁ?%sgﬁgtﬂgéﬁﬁﬁﬁ claim
79, wherein t helidendutidesestianple widen Bills.cainatiensn tesin graphics; Hlew jieee visseead apon a
user profile. cﬁﬁmmgﬁﬁnﬁhﬁﬁﬂggﬁ&@d comunity network of claim79, wherein

mul tiple services are provi to the user by utilizing at |east two
service providers connected to the network. 82. The distributed community
net wor k 9? Cl 3 i ditpurdd b Bicd mw&ksfaslﬁl%qa&erelm&@ﬁa%ﬂk%mei abmphee‘sacorrprl ses
an identification of a source, a server, a room and a target. 83. The

di stribut ed commklstﬂyc‘ﬂbﬁf%ﬁk geship ednsiswngf: theRisrrst, iterrd DEVAEBWPRF dr t her
conpri ses ?ﬁ ﬁge devi ce connected to a server, the data storage
devi ce contaln ng a |st|ng of users subscribed to a service and a listing
of hubs associated with the users. 84. The distributed community network of
cl aim 7444 whewmgi Eﬁsthﬁﬁcmf%ﬁﬂﬁ ty WAk P clhith 7, wh&@Slhe Rl QB sehected f+om
t he group consi stin an adverti sement ow 2 3 DEC 2004 -45
program a rmt«‘lilft!ihmpq uptibizipg Depmaprnicatiqng V’édlbmé%?%ﬁ%hﬁﬁﬁﬂbcoﬁ?‘ﬁ@ﬂafn a music

video prograg. g {nﬁ'ﬁﬁb’i dﬁqra{ar%&m @oneer%wd?@ﬁaﬁnﬁeq%&@yabrmeist s
program 85. A net hod routlngﬁgac e information_in a network, the

met hod conpr i $irplkgss copnsetéany safeyitgbrg Rﬁétcalil? &hpaomrmﬁs ndadibgs QPaCs GiIRWIt. nacket
including an indication of hierarchical routing information and content;
accessingaa directory based upon the hierarchical routing information in

or der t o 78bt ailhe diptbittechepmmugity prévors AECIAIEy74¢ Miergmig atleast e sy e RTREAi r ect or y

identifies tapQ6idss difeabildRe Ml%’éiﬁcté@ﬁorﬁ fite @lovip Bshsisi dBacdegit seiide, atehansmi tting
the packet to the target. 86. hod as ¢l ained in C aim 85, further

conpri sing tr &97¢A%, @ﬁhﬁ@oﬁﬂée‘b’&é’@é{‘ aFQ}ltftﬂh@lSh/PUH service.

80. The distributed community network of claim 79, wherein the donut service provides

content to the user based upon a user profile.

81. The distributed community network of claim 79, wherein multiple services are provided

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

82. The distributed community network of claim 74, wherein the hierarchical information

further comprises an identification of a source, a server, a room, and a target.

3. The distributed community network of claim 74, wherein the directory farther comprises
a data storage device connected to a server, the data storage device containing a listing of

users subscribed to a service and a listing of hubs associated with the users.

84, The distributed community network of claim 74, wherein the content relates to at least

one program selected from the group consisting of: an advertisement, a game show




targets using a content push/pull service. 87. A nmethod as clained in Caim
86, wherein the transmtting step conprises transmtting the packet
including a uniformresource identifier for use in pushing nb nt to a
client machine. 88. Apparatus for routing packets of infor4mit gﬁ 1084 a
network, the apparatus conprising: a first hub for receiving a packet froma
network service, the packet including an indication of hierarchical routing
information and content; determ nation nmeans for determning targets in a
network for receiving the packet basg& upon the hierarchical routing
information, the determnation neans Including a directory and neans for
accessing the directory in order to obtain routing instructions for the

packet; a second hub for receiving th acket from.said fir huh,. _wherein
the direct oryPOg@R PTNED PR PO ?ﬁ%gﬁﬁﬁﬁﬂ¥ﬁnﬁ% Onggg@FEémgﬁgh%acket,

the identifi g@giaf @pieSedoriel pebigrag, Onevstoghant, @nd:d spen¢ prograini nes and sai d
second hub; and transm ssion neans for transmtting the packet to the or

each client nachine and to the second hub. 2 3 DEC 2004 -46 89. Apparatus
as cl ai nggl i N AGhéhdi f&Soutitlp®heXen of Mebrinitivn s sawak, themasoda@mprisisgs neans for

transmtting the packet using a content .push/pull service. 9 pgratus as
clainmed in O HH88 %Pac{fftab?ﬁq@,m%ﬂ %Wgetﬁ ¢ g?cgﬁs%glgélp%ﬁnﬁé'ga%ﬁ%égcognpri ses
means for trapgAidhicaNgutidgénfp@ekion ardreedterdi ng a uni f orm resource identifier
for wuse in pushing content tq a client machine. .91. r clainmed in
any of Clainsw§ﬁﬁpga FaWWé?ﬁﬁﬁp?héchgﬁgﬁ?IQEHWIWégﬁﬁgggb%%#ﬁggémﬁeans f or
transmtting iduenpaeketiodsdel thepaokgt,a uni form resource identifier for

sel ection by ?vhgrleljnet% dlr}gc(%ct]rgf nlgen{igés fz)ul']gletlslirrll e Re § g&t for receiving the packet and -

transmitting the packet to the target.

86. A method as claimed in Claim 85, further comprising transmitting the packet to the

targets using a content push/pull service.

g7. A method as claimed in Claim 86, wherein the transmitting step comprises transmitting
the packet including a uniform resource identifier for use in pushing content to 2 client

machine,

88. Apparatus for routing packets of information in a network, the apparatus comprising:
a first hub for receiving a packet from a network service, the packet including an
indication of hierarchical routing information and content;
determination means for determining targets in a network for receiving the packet based
upon the hierarchical routing information, the determination means including a directory
and means for accessing the directory in order to obtain routing instructions for the
packet;
a second hub for receiving the packet from said first hub;
wherein the directory identifies targets in the network for receiving the packet, the
identified targets including one or more client machines and said second hub; and
transmission means for transmitting the packet to the or each client machine and to the

second hub.




89.

90.

91.
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Apparatus as claimed in Claim 88, wherein the transmission means comprises means for

transmitting the packet using a content push/pull service.

Apparatus as claimed in Claim 88 or Claim 89, wherein the transmission means
comprises means for transmitting the packet including a uniform resource identifier for

use in pushing content to a client machine.

Apparatus as claimed in any of Claims 88 to 90, wherein the transmission means
comprises means for transmitting the packet including a uniform resource identifier for

selection by a client machine for pulling content.




