;e3eqn 44 **6 TLT1IWD 00149743 |1 (L1l 1111 PCT/USCO 02809 *@00001 METHOD
AND: SYSTEM FOR TRANSM TTI NG | NFORVATI ON BACKGROUND OF THE | NVENTI ON FI ELD
OF THE | NVENTI ON The present invention r m{ e field of digital

i nformation 68 n| cation. Mre specifi HH@ BEesen n rel ates
to the fiel"qo%f¥"& onput er i npl enent ed d| I " " st c%ﬁ%}%@@gdto?on of
information over the Internet. In one enbodiG¥it there is disclosed a

chai ncast nethod and system for broadcasting information to nmultiple
systens within the Internet. RELATED ART The Internet is a |arge network
made up of a nunber of snaller networks. It is made up of nore than 100, 000
i nt erconnect ed D®Y¥S S _

academ ¢ and governnent networks. It has becone comrer cli aI ized into a
wor | dwi de infornation highway and data base, containing information on
every subj ect knovvn t o humanki nd. The proper and efficient use of the great
anount of | BAGKERIIINEG . iENVECNMUS | nternet sites has the potenti al
of providing Internet users with a variety of information desired for

busi nesses and |E:|§|LQ-QE£@N¥F=¥EQNCUI ar, those users interested in

certain segment t he i.nfornati val | abl e .on e.lnternet or those

cor 2l SeUTent sl ol SR et PRl Al R o

to thom i n SanEEaR Ich S SheaiRg, e prodn P LBABvchiet B FeRRlA S ol d
betnef | : gr leladsnhyut?r ?moibmlencedcmgﬁl brﬁdd%caﬁrud:mm%ﬁra;&t&@/o@%?ﬂnat&tn%_ EfE) JS00/ 02809
automati cally updated on new i nfornmation as e new i nformati on becones
avai | abl e ofhetinternetsiln @se @mbogireerd sherefixidisclosethe ghaeastanetbodmtdpopul arity
of the Wrld Wde Wb (also 5 called the "\Wb" s, around the world, a
gr eat nunbe?y%\émlWttéﬁ"ﬁé?aﬁi'ggr“%fog?%mﬁéptm%m'ﬁrsy eV‘ﬁt"ﬂ&‘&Wd MeStecei vi ng
updated information of interest to themfromvarious Wrld Wde Wb servers
](c)n jtlh_etlnzﬁr{le]t_. By way of t)aclkgrolulnd) tge W)r![dI Wd_?_hv\é\?\éi)sdan Intternet
acility that |iREeATEDWRNtS locally and renotely e ocunent is
called a Wb page) and links in the page let 10 users junp from page to
page (hypertext)Theinteroet islalargeratwarkgnadeue df amumber shsroalissr ver or on
servers around the world. The R]%%?ts;@are accessed and read via a Wb browser

such as Net SEMGEkS\AY [Saade upof B1100;4Q0dpigsgonnected networks

in over 100 countries, comprised of commercial, academic and government

networks. It has become commercialized into a worldwide information
highway and data base, containing information on every subject known to

humankind.

The proper and efficient use of the great amount of information
available on various Internet sites has the potential of providing Internet users
with a variety of information desired for businesses and individuals. In
particular, those users interested in certain segments of the information
available on the Internet or those users interested in certain specific Internet
sites could benefit tremendously from having their specific information of
interest available to them in an automated and interesting manner. Morever,

such users would benefit greatly from being constantly and
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Expl orer. 15 The Web has becone the center of Internet activity since,
anong ot her reasons, Wb pages) containing both text and graphics, are
easily accessible via a Wb browser. The Wb contains the lﬁ%a%§%9

col | ecti onW#00#AM3ne i nformation in the world, and the afSd

information is increasing. Current ._ schenmes for accessing a Wb docunent
require typing in the URL (Uniform 20 Resource Locator) address of the hone
page in the Wb browser. Fromthere) the2user starts surfing through the
Internet via hypertext links to other docunents that can be stored on the
sanme server or on a server anywhere in the world WD 00149743 -3
PCTNS00102803utpRiticallyaypdgtedop mepHiafarmalpimasitas navanfuBation PacRmEsNt er net
and the Wb has de it a.necessity for individuals and businesses to
efficiently aWﬂbg%d§1$ﬁFFVe§i {te’8Bbugh the available information in order
to find and organi ze the information that is of interest. Stated
differently, individuals and 5 businesses realize that the availability of

i nf . . f d 't L L | h
|t or mati on 1 5 r e Baedavdidise e PSRBT R ot WP LERA e Mt on so
d d i i i Lnt t d I to the busi th

i vi dudt . 8o Ge ryebisenis alflng the Rl et Pimhe PR USE « ne

I nt t. | . LNt .40 ] > i i ti
channel  bet waP Aol ERcidbeted i L s bt ATk BT HL B S8 D cos. 1o,
12, 14 A di gita)arBl OISR WRB!skrfrd on thERIERBN! BYhRPIELRUTInY] deo
content or program such as a radio programor telévision progr r% can be

br oadcast in L1t il I to the
Proaroast LonSRSOE Sl rRARKCREND AR ke ARG Rks o

ast content 1St sane for each

recei ver, a SARABQ! Phs WEBEMdRR SAIfcRWbAPRYd, hRYinRE AR Sagh @it al data

packets, is requifed for each receiver that i's coupled to the Inhternet.

Theref orgy t 68 jERPAHOHAL g“eotﬁ'ﬂé‘?e Al WRSRBr # sPaYd Aredl ¢ shown as
bei ng broadcast 4rom 20 gaer ver Oc(osr/lﬂt)o th)te I nter netp . Stream 20 is
identified amd seiaui 6@éresh §8tVers around the world. The pages are accessed

and read via a Web browser such as Netscape Navigator or Microsoft Intemet

Explorer.

15 The Web has become the center of Internet activity since, among other
reasons, Web pages, containing both text and graphics, are easily accessible
via a Web browser. The Web contains the largest collection of online
information in the world, and the amount of information is increasing. Current ..
schemes for accessing a Web document require typing in the URL (Uniform

20 Resource Locator) address of the home page in the Web browser. From
there, the user starts surfing through the Internet via hypertext links to other
documents that can be stored on the same server or on a server anywhere in

the world



receiver 10, stream?21 is identified and communi cated for receiver 12 and
stream 22 is identified and communi cated for receiver 14. As a result of
the above, it is clear that the nunber of users (receiver t can
recei ve br SAUY4<13d i nformation on the Internet sinultané%ﬁgﬁgm??gm

001 49743 -4 PCT/ US00/ 02809 one server 60 is limted mainly by the
connection speed between the server 60 agd the Internet 40 because each
stream 20, 21) 22 consunes avail abl e bandwi dth. For exanple, assumng it is
desired to broadcast a radio programover the Internet to users, e.g., that

visit the web siffeesheanaizedf e infymatiog auailable gn tf@e’ﬁ&ﬁﬁﬂ?t@ddhetw'eg |
e A oHA s R LR S b B " S
i’ e B b Bl s S 1o
}ogel : nmfttergei O%E)WSE)V\?\E i?B b%t 'ié’gl@ffgsé' ?éﬂaanaﬁ% T‘E}iﬁénﬁ'ﬁﬁﬂlé@ %‘P ! i steners will
bandw dtﬁ ré’d’ﬁl@é%%%yeaﬁ% %?Fgéﬁg ax%@%‘%"ﬁ& ﬁéﬁ@g}g%té& {t eqﬂ@%%se'io%iqgé"g{ 'ﬁlﬁ hod and
itere. pocudsTERRING aied doyS e FBhrARAT R oRRGR R Sh At B T ok
or ovi des. sudhCr R Yok gl b T e R i B B o R B "

PCT/ US00/ 02§QRiness or the individual.

10 Figure 1 illustrates a system 70 regarding one use of the Internet. In
system 70, the Internet 40 is used to provide a communication channel
between a broadcast source 60 and a number of receiving devices, 10, 12,
14. A digital broadcast signal, e.g., representing some audio/video content or
program such as a radio program or television program, can be broadcast in

15 encoded digital packets from the source server 60 to the receivers 10, 12, 14.
Although the broadcast content is the same for each receiver, a separate
communication stream, comprising separate digital data packets, is required
for each receiver that is coupled to the Internet. Therefore, three separate -
communication streams 20, 21 and 22 are shown as being broadcast from

20 server 60 onto the Internet 40. Stream 20 is identified and communicated for
receiver 10, stream 21 is identified and communicated for receiver 12 and

stream 22 is identified and communicated for receiver 14.

As a result of the above, it is clear that the number of users (receivers)

25 that can receive broadcasted information on the Internet simultaneously from



What is described is a nmethod to broadcast information over the Internet to
many users pseudo -sinultaneously solving the problemarising fromthe )
connection speed limtations between a server and the Internet. 5 A nethod
and syst em WPHYA¥4Eri bed herein for perforning chaincast BeHHEMEA i on to
mul ti pl e conmuni cation systens within a system of coupled el ectronic
devices. In one inplenmentation the el ectronic devices can be conputer
systens and the system of coupl ed el ectronic devices includes 10 the
Internet. The present invention provides a system wherein a broadcast

sour ce comuneaeegerifiooadicdet maiflyrbyathiecconfectipn) spaarbblettvezndtho seaddiro
content, encoded audi o/vi deo tel evision content, programinstructions,

etc.) to a fiBPsandgheunteoietdiOcmcavse eade siream. 2071, RRrevinsgmes@vaflatdé ect roni ¢
devi ces can be instructed by a transm ssion scheduler to then comunicate
(e.g., forwabdhdwilth.nEobexampiasassuniiog itds ideairedtobivadcaster tadio poogiawi ces,
whi ch devices can also be instructed to conmunicate to nore devices, etc.)
t her eby reduéVveitheHeten i daerms, e.gqihatedigirthe b sitecofdbesenies £0i (Figucthannel

bet ween the broadcast source and the first group of electronic devices.

Typi cal | yo t A PeRADANE £0itha cormprersionalopetm uped mnsher Ha numbecef and t he
first group 20 involves the connection between the Internet and the server.

Slight comuMNseEthahwarltayistendy the PEratRiBHbananusih he parverPa diees

tr anom 551 ondd bR CgeReIhadTEaIR 0 BLe bRs OBty X hrRgRs, ot c.)
coupl e to t NEErKds M bHETHBLEYVETPEERN BHS uaghame NuR Bh TWEHRESE are
s 9,79, LSGAGRTL 148K (RSBt Sl BRBEnn S aat g Hiear=" 5! on
communi o1t odomREBa e e ndRECalR GF R LFbIR KR aRih o Btiaier™
Lchal nczst AUl B ARl A0 B EBIER oL Su iyt © anot e

etc., creates ogi cal comuni ca t server to

and 5 througgKE@gsrb?ﬁ@wwt@ge hfes eP‘Ba@r”bOdi ment of the present invention
thod o :

i ncl udes a ne comuni cat'1 ng broadcast information conprising the
steps of: a) causing a server to communicate a first streamrepresenting
digital broadcast 10 information to a first user device wherein the server
and the first user device

Accordingly, what is needed is a method and system that is able to

15  provide broadcast communication content to many users, pseudo
simultaneously, without being fimited to the bandwidth constraints of the

server to Internet connection. The present invention provides such a solution.



are coupled to the Internet; b) causing the server to conmunicate a second
strreamrepresenting the broadcast information to a second user device
wherein the second user device is coupled to the Internet causi ng the
first user YRWLMt o comunicate a third streamrepr esentquél)St"?{%zs?)"r oadcast
15 information to a third user device wherein the third user device is
coupled to the Internet; and d) rendering_ pseudo sinultaneously, the
broadcast information on the first, second and third user devices. WO
00/ 49743 _7_ BRI EF DESCRI PTI ON OF THE DRAW NGS PCTNS00/ 02809 Figure 1

il lustrates SUMNARYLDFE THE WNWENTION br oadcast systemusing the Internet. 5

Figure 2 illustrates a general purpose conputer system which can be used as
an el ectronl c deviVbat isHlascebed éy a matBed & bmda@itcwfeanefeoww thée present

10" communi calTaRenEt ety BPef e BB S AT s b HORRR efdforner
exenpl ary Comnhe%bhﬁactgnagfe%@ RhrdtdRs BRAGRS soRRIEH G rraief1et hod of

the present I nvention I'gure I's an I nternet connection diagram of the
devices & Figure 3A. Figure 5 illustrates a nane table nanaged by the
transm ssi on schedul er of the present invention. WO 00/ 49743 -8 DETAI LED
DESCRI PTI ON OF THEmatheN@hdgystem are described herein for performing chaincast

communication to multiple communication systems within a system of
coupled electronic devices. In one implementation the electronic devices can
be computer systems and the system of coupled electronic devices includes

10 the Internet. The present invention provides a system wherein a broadcast
source communicates broadcast information (e.g., encoded audio radio
content, encoded audio/video television content, program instructions, etc.) to
a first group of electronic devices. The first group of electronic devices can be
instructed by a transmission scheduler to then communicate (e.g., forward)

15 the broadcast information to other electronic devices, which devices can also
be instructed to communicate to more devices, etc., thereby reducing the
bandwidth requirements of the communication channel between the
broadcast source and the first group of electronic devices. Typically, the
communication channel between the broadcast source and the first group

20 involves the connection between the Internet and the server.

Slight communication delays may be encountered by the transmission
forwarding, but these delays can typically be tolerated in broadcast
transmissions (e.g., radio content, television content, seminars, etc.) because

25 they are not generally interactive. The transmission scheduler, coupled to the
Internet, is used to track and manage which devices are forwarding broadcast

infarmation to which other devices. The transmission scheduler is able to re-



PCT/ US00/ 02809 In the follow ng detail ed description of the present

i nvention, a system and nethod for communicating digital broadcast content
to multiple users, pseudo sinultaneously, wthout being constrained to the
bandwi dt h OVOB4978 server-to- I nternet connection, numer oECTEAMAEP: detail s
are set forth in order to provide a thorough understandi ng of the present
invention. However, it will be recognizegl by one skilled in the art that
the present invention may be practiced w thout these specific details or

wi th equivalents thereof. In other instances) well known nethods,

procedur es) rogtepememurications wherc ahe or mere deyiogesttemeiaatagsewdpifgreddeé n det ai |

as not to unnecessarily aobscure aspects of the present inventjon. NOTATI ON
AND NOVENCL ECS‘B%’"%&F‘P?E%’ Rt Nedy St . rinGtSBHSURRED Bol | ow
are present egja%iﬁcésr?’ Eeecraﬁge %e fbrnﬁ}ﬁ?uqﬁé fam 35? Pévicé ?cg'aﬁg&:le?césanomet?cess' ng,

and ot her sy rc representations operatirons”on a'’brtswthin a
conput er Nengey crehRRSLIIRASF EbRHUMIRLIBACGChART #SANha UreadcAt SeivBEIRANS Used
by those skilled in the data processing arts to nost effectively convey the
subst ances ofthtdughrthewedeiving deviees. skilled in the art. A procedure, conputer
executed step, logic block, 20 process, etc., is here, and generally,
conceived to be a self-consistent sequence of steps or instructions |eading
to a desired resylt. The st are thqse requi.rin hysi cal ni pul ati ons
of physical quantitSBEOTmENERT e ARsRl vREoRdduder AIMjoMBR Al quant i t i es
take the for ry ; g@&' el Xo) i t ored)
transferr ed,dyggB rﬁ%@ﬁb ttrg?%%%égfm yﬁcﬁ?ﬁ@ﬁﬁg@%@ﬁ#%& @t%ﬁlspﬁ éa conput er
system |t hasvdlteeemnimmats agnit fiedn PRSresditingCdigitdlibrohddast easons of
common usage, to refer to these signals as bits, values, elenments, synbols,
char act €iGs, itfornmatiomtorebfinss userdavive Whémin the\WBrodr arathe firgt udeChelsa0/ 02809
It should be borne in mnd, however, that all of these and simlar terns
are to be as¥BerHpled tathennisfBetapheapsingithe parysl iogormanicate aseeend ar e

ner el y. convegi gnt o AEhing Bl belob S NRARaBSRE b suESna UabPESygRec fical ly

wherein the second user device is coupled to the Internet; ¢) causing the first
user device to communicate a third stream representing the broadcast

15 information to a third user device wherein the third user device is coupled to
the Internet; and d) rendering, pseudo simuitaneously, the broadcast

information on the first, second and third user devices.



5 otherw se as apparent fromthe follow ng discussions) it is appreciated
that throughout the present invention, discussions utilizing terns such as
"processing” or "conputing" or "translating" or "cal cul abLRee

"determ ni% 0081743 i spl ayi ng" or recogni zing" or the I|i kg§9@3?0§?80%0 t he
action and processes of a conputer system or simlar electronic conputing
devi ce, that manipul ates 10 and transfoi/as data represented as physi cal

(el ectronic) quantities within the conmputer systems registers and nmenories
i nto ot her Ll 3 represent ed as physi cal quantities within the
conput er syggﬁ—égg Sopmels gHsters-or—~ot her such information storage,
transm ssion or #Lspl i idrartvE: a f the
present inventi oﬂ?él%egg'rulgﬁé{g%g%f)g‘\%vé are di scngggg%\gﬁ%tgisrtﬁ@q%ﬁgz hgps

execut ed onngergeyput er system Aspects of the present invention are al so
di scussed with respect to an Internet systemincluding el ectronic devices
and servers coupled together within the Internet platform 20 A "server"
and an "el ectronic device" or "user" can be inplenented as a general

pur pose Tonput erFigyet 2 flusiptascr ganeral BYIPESY cCOMPYRgriysiam whishandie syst ens
can be used with thegrteseni i.nvent i on%i an exenil ar% corrpuiihe system 112 is
shown in Fi §iR%EaSan Seqonidaies. a Ui ot  FeRPL i AgCofdanceith hen" be used by
t he presentp,ie@gﬁpimgﬁh&gnpri se an address/data bus 100 for comunicating
information, a central processor 101 coupled with the bus for processing

i nformati on and WO 001 49743 PCTI USO0/ 02809 -10 instructions, a volatile
menory 102 (e.g., random access nenory} coupled with the bus 100 for
storing i nformatFigurez3Al is as exatpiasy cofrununi¢atianediagraim pf theedheaimcadtdl and a
non-vol atile nenory 103 (e.qg., . read only nmenory) coupled with the bus 100
for stotf ngc%‘PE‘tUF‘l?aF'WPm?%ﬁ?EGﬁt%E’qsﬁﬁft'PMEWQ‘Shs for the 5 processor 101.
Conmputer system 112 al so includes a data storage device 104 ("disk
subsystent) such as a magnetic or optical disk and disk drive coupled with
the bus 100 for SLOL AW id ' j Chl L spl ay device
105 coupled to t'ﬁgg%uéégilé glg%g'ra bﬁ%ﬁ?@gf%@ﬁ%ﬁ'ﬁﬁ%@%ﬁ? ée conput er
user. 10 Al sitain¢est gdeehuricatiompmbthodsofthe prdskeat irfveatioml phanuneri ¢ i nput

devi ce 106 including al phanunmeric and function keys coupled to the bus 100
for conmunicating informati on and conmand sel ections to the central
processor 101. neral |y, alphanuneric input device 106 is called a
keyboartP or 15 E@?‘ﬂf&d‘? '%@%f’g net sonfiection fiagraesofihe deviges Ebg‘BI"Eﬂ Shyr

di recting device 107

Figure 5 illustrates a name table managed by the transmission

scheduler of the present invention.



coupled to the bus for conmunicating user input information and command
selections to the central processor 101. The cursor directing device 107 is
typically displaced through user novenent which causes a iapge

di spl ayed oWO¥#E&h 105 to nove accordingly. Wthin the c%#@ﬁgémgﬁpthe 20
present invention, the cursor directing device 107 can include a nunber of

i npl enmentations including a nouse devi ce.g-for exanple) a trackball device,
a joystick, a finger pad (track pad), an electronic stylus) an optical beam
directing device with optical receiver pad, an optical tracking device able
to track the DEIAMEROESCRIRTIGN QF THEJMNVENTION or any ot her devi ce having
a 25 primary purpps f . nmovi

daN' Q E I VENTI .
based on user dis tg@ W&W‘EQ 'agta%ﬂ%%%ra ﬁ’%é&ﬁ?%’@%@%@%ﬁﬁg@%ﬁf re(raen

system 112 o [ | ; j ' by ting

devi co 105 conarihe orrRRToal iR LR (aadbie SMent SR ISR, | (2
conput er syspesido Simfiitanesgdly, iWithoubibeingedonstramedi taphayadgwidiie olfHe of Figure
2 utilized with the conputer system 112 of the present invention 5 may be a
liquid cr§st abrvdeta-tdemet eennection, mumesbusisppetifiy detailsaoeeet foythtinlwederor ot her
di spl ay device suitable for creati ng_ %r aphi ¢ i mages and al phanuneric
charact ers r & B§YidEdNoreynh WadesstapdingPidhe p iIMMeRtIoRf VBF diswilt

e o o nPRH R R sl LB oS RSB BRT P i &
OF THE PRESEEJEHWENMM thbs8I5Facifs dbtals b]f B RIVaRRITHREYr, ARBRAGUr at i on

i n accordanc the present 1 nvention for performng "chaincast"
conmmuni cat i oistariceswelhkndbn ndtiesdes torsgeiuess, cohigunents, gneeiiddits Aals oadcast
server 260 supplies a broadcast content that a nunber of electronic devices
al-aj, bNlObkhotheemdessribaddn detail @smat é¢ venegrssadly obsicid aspastriel the Thi s

br oadcast cont ent (&1 rogram'’) can be of any nature or character that woul d
be desired t 84EN gf‘\?%ﬂ by a nunber of users sinultaneously, e.g.) an
encoded audi o 20 program (e.g., a radio program, an encoded audi ovi sual
program (e.g., a television program), an instructional sem nar, a software
program etc. The broadcast NOTATEON ANSDINOMENGMATRIMRded i nto individual
dat a packets and broadcast digitally. 25 Chaincasting of the present

i nventi on does noSomeqdniensaofithgldetgileddasariptaris whichdblieemrs beedentsaidcast
server 260 and the Internet 300 (Figure 4) and still allows practically an
unl i mi t edSnuifbtermeof gesedures, plepsi lpgicdieckse rraessingoand oy $3mbolic

PCT/ US00/ 02809 -12 the b d ted Th hai ti hod b
P 0] 0280, b ORde s S PLOSEATL e AR A8t L et o can be
tel evision (Eé’écrpsg‘aﬁs %hHPJ\e,br%EéMati&asr é‘r%'tﬂal?ﬁg%é‘ééd bf %%%Cé iIR29n #%e N

exanple. 5 The present Tnvention, iInstea transmtting the infornmation
to nmany user gafd rotdssify A8 to rhastSHfectidly SBRVE theOsubsiingBidf thdiewbikftgr mat i on
only to a few users (e.g.) al-aj of Figure 3A) and then instructs these few
users to forwtreds skited inftbe et | A prdcedtites cotripaiteries@catedestep,, lopiz-hidck, c1 and
c2) as needed. This is chaincasting. The present invention changes the

par adi gne8f POPGERsRiGmIS RRTepreA DerRaT3IafeNFeived fbE ehsalbrensiEde’! because al |

I i nf ti .1 .h t.h b dugi t i ti
bur den_ on 1 hEeoue st St TN hedtieh 2 RhStestir it he A Har aci om
oh o . . g . . . 4 AR
that Tt 11 26t eRehng AR Bbrid AR d iy Sa bR bty O OLTE S e
3A, users altmjugh@fefh¥sedsaflyifead Gaahtife tarBthaldiRr bl Mebifieandrhe server via

separate information streanms 310-313, which are supported on the bandw dth

resour ces of mdyaetionigaakicapabletofdming Serdd) ttemsédrredl) @otribinged, €ofpasesd] server
260. These streans each contain digital encoded 20 packets that nmake up the
di gi tal BPoaabdstherwiseananipdiatednordoeampiiteusystem. j it has proven convenient

at times, principally for reasons of common usage, to refer to these signals as

bits, values, elements, symbols, characters, terms, numbers, or the like,



set based on the bandw dth supported by the connection between the Internet
300 (Figure 4) and server 260. Users ai-aj are instructed, by the

transm ssi uler 200, to forward the broadcast contgily, ers bl- bk
in the fasﬁﬂ%ﬁﬁg‘gmn in Figure 3A. A separate stream 320 i s J%Qﬁﬁ et ween 25
users al and bl; a separate stream 324 is used between users a2 and b2; a
separate stream 326 is used between usef®s a3 and b3; and a separate stream
330 is used between users al and bk. Users b 1 and b3 are instructed, WO
001 49743 PCT/ US00/ 02809 -13 by the transm ssion schedul er 200, to forward

t he broadcast content to users cl and c2 in the fashion shown in Figure 3A

A separate strea i bet. j : te stream
328 is used bet mggﬁgﬁ‘get)r%séjﬁggéﬁﬁ%\@wm%ac‘gt?lqg%éa%ﬁgl‘e’ﬁ@fa?gre or ned,
e.g., chainhrd & BeaBdoctaied WA the dpprépridié phidleditRahfitids3ahd afe miafégly chai n4 is
aj -bk. Software | oaded within each user can be used to provide the

forwar di ng towmaniemadbdly appliedacihess euacfitids. gunlessSdpedifbgliytstatadwi t h t he
transm ssi on schedul er 200 which mai ntains and tracks the comuni cation

(i nks e abpihenwigelnstapnanentfeonndiee §ollovirg diseussianss it dm applesHie@that00 | oad
bal ances betwee otqrt_l%sers so that the comunication |oad, is balanced to

reduce | at PR p[?éleah'@?’ﬁﬁt'% '%‘Sﬁﬁf‘?&?i%@ E%W%Pa?% a uniform
chain sizes. g?éssiiﬁ"sml"gc_méll_a{.uti@‘%{gﬁﬁﬁslﬁﬁnd"gqrs'y%ﬁgllfll%fiﬁ?'h@r "rdﬁlcé'}HiMﬁé"y | ar ger

nunber of otMer u (e Sl ze en some of°the

recei ver USgf Sdi§glayiRg' ROYEsbghiama tdithe HR& rBfes 6 the AdtfontdiRYproBE&desit he
information fromother chains. It is possible for one user to receive

br oadcast i afcompmiterosystanonomsiméar dlantromie cotripetingisevice tthet chapiputstee dat a can
be ignored. 20 All users send status update nessages to the transm ssion
schedul B0 280d trapgiesms siatd repsesritad @8 Pusicabielasyienichayanttias withio deeat e

messages to_re-route commnl.sgati on, L i nks. when er . by mes too slow, or

] | . b
shuts down. CRIPUIEHSYSIRMLS repidgifeAnt Menpliessinte, ogﬁéarec'@%sgﬂﬁr down. The

result is 2£g\ﬁ$\9€ér/]}ﬂe%§8ﬁhgéﬁglglr Cﬂve(ﬂsg Sith ! ATk sf%fbrﬁ?ﬁé?ﬂg*_ié?rgﬁoo

created a n y connect user as to user c

transm ssi Ofb%ﬁgbl%d&l ®he2hCihRAMRSI0A REraBe Natishisdidre onaidbldyndevicdd. (as wel |
as all other 1inks). Assuni ng WO 00/ 49743 PCT/ US00/ 02809 - 14 rendering
pi pelines are | arge enough with each user, the transfer between

conmmuni cation sources fromFigure 3A to Fi q_ure 3B (with respect to user c2)

can be b%rformed transparentlmﬂm%re 4 is a high level

di agram of the Ipternet,connecti.an system of ..t evi ces,.of Figure 3A. The

isers aiia) | bIAHECE b ERPESATR T BhSirpef el AP i ushe? e

broadcast s r S g upled to the
fnts of%%%sgég%cﬂ'@@ dl ?Eémg RirQPstefh /?é#e@fs S4fe Pré&sen?

I nternet. Server schedul er 200 can reside I n separate conputer
systens or paenfi&shcalsb diichsidtEwRh TesSsu R A6 Intr et epadteAlinbiudifige 5
illustrates that the transm ssion schedul er 200 can be coupled with a nane
server 400 eleatrotiortexices andl sesveragoopledRogettiepwitiis thd httoret pdatformser and
each user has an associ ated uni que name (columm 410). This nane server is

used t 2@st AbSPYRT Aithemi Yesirc ARYIRS” Petieesanderigiplgmentediasd 15 user
wants to tal kntrola sgcond us%r, t{%e fi &ﬁt ser i qf or, H&fet?r{gnsm s§i on
schedul er 280"8f" PHERDMTRIELSYS i ARDRUS VR 4Ari§tY 98 AR the
second uSer systhifs'EATLSH ity HEIGRULRLINIONNIER RBARRY Bigd: | Nk

bet ween thes¥| rst an econd user over the Intern | i nks shown
in Figure 38ystem Fi0idIshoRB if #Fiyupe 20pened using the name server in this 20
fashi on, but the establishnent of these |links and the designation of users
are controlled by the transm ssion schedul er 200. An exanple is given. On
t he broadcast server 260 is placed software that is operating with the

fol |l owid®y main flrganesdscompyterraystemshiliZtert can be used by the present

invention comprise an address/data bus 100 for communicating information,

a central processor 101 coupled with the bus for processing information and



25 information transmtter; 2) name server; and 3) the transm ssion
schedul er 200. On the user side, each user device has an Internet radio
software program ("Internet radi 0") operating that allows bro 2 §t di gi tal
packets toWOWHIHBE| 49743 PCTI USO0/ 02809 - 15 be decoded tJCFﬁ@ﬁugg)render an
audi bl e radi o programoriginated by the multi-channel information
transmtter. Wien a user (new user) wanig.to listen to an Internet radio
program 5 he or she will turn on the Internet radio software (on the
conputer). The Internet radio software will connect to the nanme server

i nform ng t Hestriustiens @ vadatila rrmonyh02 @.gdhnslom a¢cassenaman)oupked! nt er net

radi o softwar.e. The | rnet radi,o software, wjll receive fromthe nane
server the I"I’@Tth@fbué\)gbﬁathQ"Pﬁdf?fBr@?tﬁq %ﬁfgl_ﬂ\&ngthﬁg,\f,O[,Q‘@rcqq{@ﬁ sel ects the
radio stati rnet +radi e\ hS

i nfornati on?{;%&{}%g't f‘?‘aéﬁ%gs@?‘aﬁé'gk"ﬁé@%@?ﬁ%%hé% é?\lgﬁnﬂésjrgpm schedul er

200 then in%{oﬁ?&ﬁivﬂﬂﬂhb%simoofbf@idriﬂg StAtRNRMONh 86N AhdifarkabNefordhd to
start transmtting the information to this IP address (the |IP address of

t he new Bserpgrodessor t01.i Compluterigystamidi 2 aitso iotlutibs ar data stdrage aeviear es of a
user that is already listening to the sane programto forward the
i nf or mat i on 104 (tdiskssuhsystese) suamas ermagneticryr epligaldisk apf |disk &ivei ve t he dat a

either directly fra he serve ver .the Internet, or.from another user
that is al reﬁ%é'epéﬂg%ﬁ%‘st{%) {’hﬁgﬂrwgt'f’%ﬁma%aﬂ‘i\’\'f‘ﬂ@"@f'”&%ﬁ"aﬁen | ater be
asked to prqyd : I i m user. 20
During the Caaé%pqa‘d%é%e?(\)é %g“@% ﬁﬁﬁlﬁgﬁﬁbﬁgﬁier lha??i |98 slo {tb\i\.tgree w | |
peri odi cal | ompudrmisehe server 260 that they are still listening and the
speed at which they are receiving information. Wen the user turns off

hi s/ her 10adi o, the schedul er 200 and name server will be inforned, and if

they were 25 forwarding information to other users, the forwarding wll be
reschedul ed to of¥feringlided i,pomputer system, 412 N alPhapuaerigdnpy device

communt cat | G081 PAREPB D rER: S HRIGTI AR REneCa B0 Minnel's can
be est abl i shahialitMlingftoRhatn BRGRBIAR] SabotHsoRRB shitarRloBBdr Y 2

provi ded by n r, . of San Jose, California in the Intelligent 5
Assi st ant sofotiweGéngpalyd aiiranuilesio, inputcdevicet 106 iBncallalla keydoatdier wor | d can
make their products available over the Internet 300 for mllions of

| i st enerl$ udderpad.h8ystamet toalse dnltledesod curaos coplrelherdjrecting dexisaploZ of a
radio programis used, the broadcast 10 content can al so ae a tel evision
program or SPHRleddR RS RKICoMHPYPIRAENDESYINRUIBIOrRAFYY BPEGPAIAE c. The
preferred e {.ent t i,aventi o : %Ddfor
conmmuni cat i %%%lhgﬁ tgl tR%rCtSzE %Psr§ é%%sr?trgw’ '?'21 i r?&p(ﬁ}éécﬁlgg}%p%pe)seu 15

si mul t aneousyicailf didiPade PRGN REnWhiEN @alseiwiclidbrahabde
server-tolnternet connection, is described. Wile the present I'nvention has

been descr i hisplayedparddreen 405 torhatierazodlingly. BVithih thebeorapytrafthat ed t hat the
present invention should not be construed as |imted by such enbodi rents,
but rat Rer doesant nvaniesdhelicHipor direatinthdedeg dPaicas.include a number of

implementations including a mouse device, for example, a trackball device, a
joystick, a finger pad (track pad), an electronic stylus, an optical beam
directing device with optical receiver pad, an optical tracking device able to
track the movement of a user's finger, etc., or any other device having a

25 primary purpose of moving a displayed cursor across a display screen based

on user displacements.



WO 00/ 49743 -17 What is clainmed is: PCTIUSO0/ 02809 1. A nethod of

conmuni cati ng broadcast information conprising the steps of: a) causing a

server to jcate a first streamrepresenting digitalég t

infornatio&gﬂgﬂghgirst user device wherein said server an é%@@ﬁ I'rst user

device are coupled to the Internet; b) causing said server to communicate a

second streamrepresenting said broadcasti-information to a second user

devi ce wherein said second user device is coupled to the Internet; c)

causing said first user device, o pnnunicate a thjrd streamrepresenting
NER

sai d broadcast i RHET SYSter Q“[?S%Paﬂé\ﬁ‘b@cméraé‘i ‘?P“é’&?bs'ﬂﬁﬁ'rd user
device s coppuedkaudVics ok E60gki 18%h Bl 1808 HitecPRRHAPpREFY L 2neous! Y.

sai d broadcast formation on sai _ second ‘an _ devices. 2.
A nethod as r%ﬁ&ﬂké&%@nﬁﬂhtg é\)si@rﬂs,%?f, Bler el IAtdPhadFRdispiA QeWBd 1BE 1S at

| east one of a radio prograr a to Tevision program a conputer program 3.
A net hod as ddgure Radtilized Glith time lcomputévesystampini2sofige pleeest ieperitiore) i n
response to said first user device shutting down, causing said second user
devi ce t & cdnfube adiaiherysial devicer ethar flaipansd dispiay, sathade raatibss or

I nformation to sai trcq rd user iljee%i ce. .. WD 00l 49743 P /ékl 00/ 02809 -18 4.
A met hod as cﬁ%%’p 'PREY 4G Sitap ﬂrcferf’é&“go%ﬁBP'FéFﬁgéf A8 UgteMCaddi ng a
fourth user giakldisBoodtidadig e iiflserd oFRUSHIKIABHCLIIRE BdbdHper device to

comuni cate a fourth siTeamrepresenting said adcast i rmation to said

I ﬁur tth user jghaHtieR, cdmphteilysreth 52 s WihbBeWs iTpdrhiigBylstémredagy conpri sing
e steps
computer system having an x86 architecture processor 101.

10

CHAINCAST COMMUNICATION
OF THE PRESENT INVENTION

Figure 3A illustrates an exemplary configuration in accordance with

the present invention for performing “chaincast” communication within the

15  Internet system. Within Figure 3A, a broadcast server 260 supplies a
broadcast content that a number of electronic devices at-aj, b1-bk, ¢1 and c2
desire to receive “pseudo” simuitaneously. This broadcast content
(“program”) can be of any nature or character that would be desired to be
received by a number of users simultaneously, e.g., an encoded audio

20 program (e.g., a radio program), an encoded audio/visual program (e.g., a
television program), an instructional seminar, a software program, etc. The
broadcast content is typically encoded into individual data packets and

broadcast digitally.

25 Chaincasting of the present invention does not require a high speed
connection between the broadcast server 260 and the Internet 300 (Figure 4)

and still allows practically an unlimited number of users to receive and render



of : adding a fourth user device on said Internet; and causing said server

to conmunicate a fourth streamrepresenting said broadcast

information to’

said fourth user device. 6. A nethod of broadcasting informatio‘r)l over a

network of ¥P&¥¥#hic devices, said nethod conprising the

transm tting broadcast information froma server to a first group of

el ectroni c devices of said network; angzachieving pseudo-simltaneous
broadcasting of said broadcast information for said first group and a
second group of electronic devices by forwardi ng said broadcast infornmation
from sai d fihestrogdcastedprogrami Mowi chatheastiresmiethashcah becapplied toapy of

el ectronic devices of said network. 7. The nmethod as recited in Claimb6
wher ei n sai lindwé infermation; roadeasysaundudinguiprdiaransiieleisian ¢ B¥Y- i her furt her

[ th L f t gbl i
compL e el B FER R

hi nsclzéigi rect com‘runli cation |inks between
dpegiPed ASAN }AMP8evi ces and sai d second

group of electronic devices; and instructing said first group of electronic
devices to transmt said broadcast WO 001 49743 -19 PCT/ US00/ 02809

i nformatg on to sEidpeeemtibvaritiupingteadl A eianemitting @yé FESmyAtRnIBirkari r ect

communi cati on |inks.

users from a server, causes the server to transmit the information only to a

few users (e.g., a1-aj of Figure 3A) and then instructs these few users to

forward the information to the other users (e.g., b1-bk, c1 and c¢2) as needed.

This is chaincasting. The present invention changes the paradigm of

10 information providers and information consumers because all users can relay

information to others thereby reducing the communication burden on the

sarver-to-Internet connection. Instead of the old paradigm, the present

invention creates an information sharing community (Figure 3A) that utilizes

the Internet resources optimally.
15

In the example of Figure 3A, users a1-aj receive the broadcast content

directly from the server via separate information streams 310-313, which are

supported on the bandwidth resources of the connection between the Intemnet

300 (Figure 4) and server 260. These streams each contain digital encoded

20  packets that make up the digital broadcast content. The number of users, j, is

set based on the bandwidth supported by the connection between the

Internet 300 (Figure 4) and server 260. Users al-aj are instructed, by the

transmission scheduler 200, to forward the broadcast content to users b1-bk

in the fashion shown in Figure 3A. A separate stream 320 is used between

25 users al and b1; a separate stream 324 is used between users a2 and b2; a

separate stream 326 is used between users a3 and b3; and a separate

stream 330 is used between users aj and bk. Users b1 and b3 are instructed,



8. The method as recited in Caim7 further conprising the step of
periodically updati ng stat us of said first and second groups of electronic

devi ces. ed in daim9 further co he step of
by passi ng‘Y‘?IQ’E?. ve eI ectronl cs devices of said first gm}r ﬁ%@gr{g routing
said direct conmunication links. 10. The nethod as recited in Claim38
further conprising the step of term natisg direct communi cations |inks that
are associated with inactive electronic devices of said first and said
second group. 11. The method as recited in Claim®6 wherein said first and
second gr oupy e teansmisdion sclrdulesd e fprv/@ﬁ%fh%'é@adc%smpntew tayserem

configured for i sai d, broad information and faor forwardi ng said
broadgast i ¥ 6’?‘5@? %enfgghnoaﬁgowgtnﬂ%ig%a% é\tsgaa{aﬁe éﬁﬁ?%%%mﬁé‘ﬁsﬁn Sg.l d
net wor k of t
oo, n(CoAEERE 106 BEUNARA RPEhssand Roeddl 8% uned pries) ppers
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a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal, vF*\ K2
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Vi XuXxXX 0 Each user of Figure 3A, registers with the transmission scheduler 200

Q@ ~ytoje [[UU] ca c ca] ca] ca] ca] ca] caU] ca] ca] ca] cal caU] ca] ca] ca]ca]c
o o] caf caUyRh i acpededre eckroaEafica) o b tevbat ey e |
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1nt nnobowo tion load is balanced to red t 1
ghqgq{ quupck)@a\\/\U] ca ggﬁcal b cia lf] aﬁn 5 cg rga & acea C(I:ea ca ca %g CIn?ca] cal ca

] ca] cal] ca] emibepétoreal tbahaﬁt\]tﬁﬁ]aQﬁ]amhtm:]awglzé¥7 FoP&fdntple) if @dQ¥er {& ()- @
10%&' ()- 109%& ()- i OF10%##& () - 2! FI0%&' ()-Zs~_@ 10N & ()-1Z210%n& ()- 10
10 15 s supplying a relatively larger number of other users (e.g., a chain size of
four), then some of the receiver users can be moved from this chain such that
they receive the information from other chains. It is possible for one user to
receive broadcast information from more than one other user; the duplicate
data can be ignored.
20
All users send status update messages to the transmission scheduler
200. Transmission scheduler 200 can use these status update messages to
re-route communication links when one user becomes too slow, or shuts
down. For instance, assume user b3 of Figure 3A shuts down. The result is
25 shown in Figure 3B where the transmission scheduler 200 created a new link

340 to directly connect user a3 to user c2. The transmission scheduler 200

creates and maintains the new link 340 (as well as all other links). Assuming
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;" =115 5109\ & F)gure 4 is a high level diagram of the Internet connection system of
the devices of Figure 3A. The users, al-aj, b1-bk, c1 and c2 are coupled to
the Internet 300. The broadcast server 260 and the transmission scheduler
200 are coupled to the Internet. Server 260 and scheduler 200 can reside in
separate computer systems or can reside within the same computer system.

10
Figure 5 illustrates that the transmission scheduler 200 can be coupled
with a name server 400 that contains a listing of IP addresses 412 for each
user and each user has an associated unique name (column 410). This
name server is used to establish communication links between users. If a first
15 user wants to talk to a second user, the first user informs transmission

scheduler 200 of the communication link between itself and name of the
second user. The transmission scheduler 200 then opens a direct link
between the first and second users, over the Internet 300. The links shown in
Figure 3A and Figure 3B can be opened using the name server in this

20 fashion, but the establishment of these links and the designation of users are

controlled by the transmission scheduler 200.

An example is given. On the broadcast server 260 is placed software
that is operating with the following main functions: 1) muiti-channel
25 information transmitter; 2) name server; and 3) the transmission scheduler
200. On the user side, each user device has an Internet radio software

program (“Internet radio”) operating that allows broadcast digital packets to
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10" a00152x223dE:When a user (new user) wants to listen to an Internet radio program,
5 he or she will turn on the Internst radio software (on the computer). The
Internet radio software will connect to the name server informing the name
server about the IP address of the new user's Internet radio software. The
Internet radio software will receive from the name server the list of available

radio stations. The new user then selects the radio station and the Internet

10 ‘radio software will send this information to the transmission scheduler 200.

The transmission scheduler 200 then instructions the information
transmitter of the server 260 to start transmitting the information to this IP
address (the IP address of the new user) too, or it will instruct one of the radio

15  softwares of a user that is already listening to the same program to forward
the information to this new user. Therefore, the new user will receive the data
either directly from the server, over the Internet, or from another user that is
already receiving the information. The new user can then later be asked to
provide, e.g., forward broadcast information to another user.

20

During the act of receiving information, the users’ radio software will
periodically inform the server 260 that they are still listening and the speed at
which they are receiving information. When the user tums off his/her radio,
the scheduler 200 and name server will be informed, and if they were

25 forwarding information to other users, the forwarding will be rescheduled to

other users or to the server 260.
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their products available over the Intemet 300 for millions of listeners using the

Internet radio softwars.

Although the example of a radio program is used, the broadcast
10 content can also be a television program or other audio/visual information or

a software program, etc.

The preferred embodiment of the present invention, a system and
method for communicating digital broadcast content to multiple users, pseudo
15  simultaneously, without being constrained to the bandwidth of the server-to-
Internet connection, is described. While the present invention has been
described in particular embodiments, it should be appreciated that the
present invention should not be construed as limited by such embodiments,

but rather construed according to the below claims.
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1. A method of communicating broadcast information comprising the
steps of:

a) causing a server to communicate a first stream representing digital
broadcast information to a first user device wherein said server and said first user
device are coupled to the Internet;

b) causing said server to communicate a second stream representing
said broadcast information to a second user device wherein said second user
device is coupled to the Internet;

c) causing said first user device to communicate a third stream
representing said broadcast information to a third user device wherein said third
user device is coupled to the Internet; and

d) rendering, pseudo simultaneously, said broadcast information on

said first, second and third user devices.

2. A method as described in Claim 1 wherein said broadcast
information is at least one of a radio program; a television program; a computer

program.

3. A method as described in Claim 1 further comprising the step of
e) in response to said first user device shutting down, causing said second user
device to communicate a fourth stream representing said broadcast information to

said third user device.



109%& ()-1 109 ()-10%& ()-10%& ()- 100 100 104109%0& ()-hi _iiiijdEbC 10!3
S10%&' ()-3 Y 109%& ()-109% ()-F 10%& ()-109& ()-F 10%& ()-jMjjk-kvkdEbC
10!'3 #f109%& ()-3"L10%& ()-y 109%& ()-10%& ()-3 109%& ()- 109& 1(/}J-vkkl El | | mdEbC
10! 3 / 3109&NOWATEd () -3 PCT/US00/02809
S, 109%&' ()-(10%& ()-9' 109&' ()-9%0%& ()-m mdnmmmmmmbC 10! 10%&' () - F10%&' ()- 10
10 103 410% ()- &310%& ()-1110%& () - mm118nt nnodEbC 10! 310%&' () - Y10%&' () -
4. A method as described in Claim 1 further comprising the steps
of:
adding a fourth user device on said Internet; and
causing said second user device to communicate a fourth stream

representing said broadcast information to said fourth user device.

5. A method as described in Claim 1 further comprising the steps
of:

adding a fourth user device on said internet; and

causing said server to communicate a fourth stream representing said

broadcast information to said fourth user device.

6. A method of broadcasting information over a network of electronic
devices, said method comprising the steps of:
transmitting broadcast information from a server to a first group of
electronic devices of said network; and
achieving pseudo-simultaneous broadcasting of said broadcast information
for said first group and a second group of electronic devices by forwarding said
broadcast information from said first group of electronic devices to said second

group of electronic devices of said network.

7. The method as recited in Claim 6 wherein said step of achieving
pseudo-simultaneous broadcasting further comprises the steps of:

establishing direct communication links between respective ones of said
first group of electronic devices and said second group of electronic devices;
and

instructing said first group of electronic devices to transmit said broadcast
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8. The method as recited in Claim 7 further comprising the step of

periodically updating status of said first and second groups of electronic devices.

9. The method as recited in Claim @ further comprising the step of by-
passing inactive electronics devices of said first group by re-routing said direct

communication links.

10. The method as recited in Claim 8 further comprising the step of
terminating direct communications links that are associated with inactive

electronic devices of said first and said second group.

11. The method as recited in Claim 6 wherein said first and
second group of electronic devices each comprises a computer system configured
for receiving said broadcast information and for forwarding said broadcast

information.

12. The method as recited in Claim 6 wherein said network of electronic

devices comprises the Internet.



