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DATA FETCHI NG FOR OPTI M ZED WEB ACCESS Techni aal Field This invention y
rel ates twownbreiibzel d of nmultimedia content transfer and a®CFgEBO1NWI6E K"\‘S
particularly, the invention relates to a nethod and apparatus for
user-specified parallel content cachingfor optimzed web access.

Description of the Related Art f Ubi quitous access to hypernedia content,

for exanple Wb content, is 15 part of the conmon vision of a connected

soci ety. Today n n p hr ough
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hyper medi a content through television (TV) sets. Additionally, Internet-
senabl ed tel ephones and ot her gheteaoosd oxpper aneedrronn of fer such access
wirelessly. Each time a 20 user accesses hypernedia content, the hypernedi a
content can_be acconpanied by a collection of distracting hyperlinks or
vhoP-spot&—@ﬂéﬁ%&—%ess to even nore hypernedia content. Many nodel s of
TV- based e-conmerce envision that the consuner can be 25 offered a

hot - spot on th@msscamt@&d J:%@Qtéi—:l kokeRnsidle $OtusPRledi? ddAkbhdtBakter
commer ci al d{ransactl on. .S _envisi 2 d tpo o, 69 can
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mat t er of 2Aedebd $onlvsevmrest findeserrlddl iaPnt vwh@m F<Pr opeinized iy
hyper nedi accz@at ent in the mdst of viewng television content 30 can
disturb the flow of the audiovisual presentation and can cause the user to
m ss enti re portlons of t he resentatlon To further exacerbate the
probl em +%€ Siamt =t t he presentation may not be available at
times other than during the presentation. A simlar problemexists for Wb
access via a ﬁ@ﬁ%lﬁ.@dius Sbessf t&eﬂyb%rme@.l&l%tGﬁﬂ ‘fb?%x@mﬂ/@W@@ Jeagénthays ng

rein ng r S, S ce 0 ti n vi_ew t he
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20 user accesses hypermedla content, the hypermedla content can be

accompanied by a collection of distracting hyperlinks or hot-gpots

offering access to even more hypermedia content.

Many models of TV-based e-commerce envision that the consumer can be
25 offered a hot-spot on the screen and can click on the hot-spot to initiate
a commercial transaction. Similarly, it is envisioned that consumers can
click on hot-spots to retrieve additional information regarding the
subject matter of audiovisual content presented in the TV. Still,
retrieving hypermedia content in the midst of viewing television content
30 can disturb the flow of the audiovisual presentation and can cause the
user to miss entire portions of the presentation. To further exacerbate
the problem, the hot-spots included in the presentation may not be
available at times other than during the presentation. A similar problem
exists for Web access via a computer. Specifically, a user can view a Web
35 page having therein many hyperlinks. The user has the choice of
continuing to view the Web page, or replacing the Web page with hypermedia
content associated with selected ones of the hotlinks. This can be

N illustrated by the following scenarios:
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dress. However, the user does not want to disrupt the delivery of the
current programstream Yet, the user worries that the hyperlink may not
remai n awad baiie2 subsequent to the presentati on of the pr@®gmarBoi/Dies, the
vi ewer either can buy the dress and m ss the show, or watch the show and 10
m ss the opportunity to buy the dress. Simlarly, later in the show, an
indication is given that the lyrics for the program background nusic are
avai l abl e for viewing by clicking on another hot-spot. Again, the user

wants to view the g riGs. 1b“tudé)r%s not want ttckenkrslsertngg tsnhow 15 Scenario
#2 - Users connec ser
researches information on the INdgdanged gefptepioxesontent "rich" in
hyperlinks, the researcher is faced with the challenge of reading the

i nformation in aReprAekL Y tgﬁém@w@&oé@ﬁhap@ mépéelsox% %azgaélfaﬁ {eught
process he a researgher

wiTl vvantretpgl%%rosugha |_g)mlgl ?ﬁfe(s,? o%re?sef‘:g?g‘hc?ﬁ@cqga(?ﬁé bé(dalq‘ﬁ?%ﬁﬁlonrrﬁ ®rial,
but only #eEer HeWENSTy Ffl'feuéﬁt’? IGeRE NeSNYEYH to |disTertt the\dedivery ebutbse of
readi ng tdaeratit ipeb@ranmatyeshy perdti, ke OBar herdidentidfti efe agpbfPAkt @it not f t he
user fol | Qu&;if heahypgaLl gm&%q@&&%@ trh@asmgn@;émﬁfo@@hé fberobyénpr MBI LNend he

user can becone . Lost Q %e to return to % pol nt the ori gl nal
article WAGME™ tHEPUIFEHI Y WoF e ErEs S f dtiereitte s %‘baﬁr @Bﬁﬁlﬁf’f‘?ﬁ? E?WI'IQE

| AVENTI ONI36 W%ym%mw Geclemahtle dirspt ay SHetlholy caat¢mdhuthe phesenti ng
hyper medi asaeatient is ttheehypet nedi ay:GeBt &1 tEO Ri-adHinNGadkyREtihd MkSid Qre

addi ti onal, hy ”?Qf %lgag&qeﬂ;, lﬁ&@fmgngnsa%ﬂo@ﬁéreqoe%%tof 208, hxegrdge@ks ina

del ayed vi evvl n ermedi a cont ent. associ at e th 35
the stor e ¥§p IviL?\"ksthaquyrﬁ@st frat ‘?°€§‘e?ﬂ‘i M s (F8p™ SPhEPSTEERBY can furt her

i ncl ude reconfiguring the stored hyperllnks to point to the cached

hyper medi a cogtefirio e -piasentdiigcSdeRo Ciid ImedrHee tohirSidia¥bmeh Ve .
content in a Wb browser. In that case, the Wb content can contain
hyperlinks to additional Wb content. The presenting step also can 40

i ncl ude pl ayi M} BAEKISHI T357BEFRESC UHCEREE 1R 2P HiFt19hedi BHidEntiSHES| ayer .
Finally, ¢dugseptdsécht ng sirepliosks. i thel ndeeadirbed ayi fegeduditdyisuahatisngei si on

cont ent CcoThiba@dgWid) i RYHefesh anc&nbemrliyn wethBh RS EQM iSR! -Fol1 M@l | 2/ . ~
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content in a server, comrunicative y e con

Al t er nat | SRFPT R e tide WAty t8t RYFsEa P F‘HE?G&&“ CXCR? ﬁ:&ffﬁ%norWBe?f%dl a cont ent
in a | ocaddddstdrelcommrnatatuyeinly| aftleedrdadith ehe ontrentt oovser.. Notfabty, in
one aspecdvedf e kherdd esemadiﬁa/tmaia&rﬁmiaem&az Ry P&13hRP n@@nbé ﬂ@hﬁ'@i%led

eval uating, qmge,étgme §¥5£he uégxs%ifo% g «%qiglg%%%%ore 18adi %' yptiQ

domnloadlng t I'a content assocl a ore perllnks to
a2 Flyperneﬂ}ealﬁ%ﬁﬂ“éﬁ’cmcaf:’l’f’e UiRe faphecspet 'dret esadriedlarte é@*&frlna%‘? ghe

Addi ti onapdipt irhéhe apfiomgpls bepidamwharel tide paedudyi ofg at beosdowfcaadieeng when
the systewaglQ.resources are constrained. Finally, the caching step can

i ncl ude eval uati ng avail abl e system resources; and, based upon the

eval uation, caching the further hypernedia content in a proxy cache where
downl oadi ng the further hyper %ﬁm cal cache can constrain

| ¢al resources. 15 In another aspect of the present invention, the caching

step can incl uﬁ@zyg@ﬁiﬁéﬂaram&@@gﬁoﬂ?%&%@ aml mltuas ﬁ%eeﬁtllln@ks in the
hypernedl a cont e nt a n .be foll owed;

ks C
downl oadi REE ﬂe yper gl a o??fpeeﬁ?‘e‘% %rftaP ga‘:on¥$hn3’tnﬁ @%?eﬂ‘shy erlinks,
the 20 d léaef@& PR &O’é‘ﬁﬁ?ttérﬁtoéb?ﬁ grhedtglaensist PHridle Byasealiniikdnt o
further hypeflagsi aiedatgheides; addir taeringd awpeasdiingeddtent Wskheiadeypeitmedi a

dggunent sy, d Q@oxfelar Eﬂferrltﬂﬁllge@g?gigatﬁé)%&l%§n&%'ﬂga| nizRg rxettm@ecranhym&lhk nks

t f d L {
DU ? eﬁ%f;‘é%crd%g ?ﬁéﬁ%se S%%lgl d% t‘ﬂ’eur r}“ﬂ%e met hod of

downl oadi ng 5
t he i nventyReA™ 1§0°%fé:r?—nfc ncITE}GeP%eée’é}ﬁ'F’igg%ﬁan@art Aeckdsr éEFPlﬁu%rtgné’Pband

+ addi t i onatortgperin akgit brgpeient tia dssocisd, ethdyperdmdeat daguseitksn stored in

t he cachehyﬂ\@mgeéeeo atdaltﬁﬁfahuka; Bt OF %elgf‘%ggmngf stdif atached
h)ﬁ er nedi a cac mug i_ncl ude est bI i shing a

of fofr%fe eﬁ’av%’”@f %ﬁc}&sé’%m a%lal “t°8§?%t 3 SROAL R elfthé’ MPer nedi a
cont ent tHingélecttEl Wifssnimat peers6an Gﬂc¥\eﬁedéq=%alaém apdiydpualy teheviséen
cont ai ni ngortgpe rametited entie hiypeaicats pontkng il G delaflsGomseaci ated with the
folder. Finally, to facilitate searching the cached hypernedi a content, the
nmet hod can i nclude 35 adapting the cached hypernedia content for full text
searching in a full ' text search engine. In one aspect of the present
invention, the storing step can further include associating expiration data
vv| t h each hyperl i nk | n the deI ayed 40 VI eW| ng I i st and pur g| ng hyperl | nks
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WO 02/11& PCT/ @B0O1/0.19G8 4 Significantly, the nethod can include manually
managi ng sel ected hyperlinks in the delayed viewing list. Alternatively,

t he net hadoezsiphcl ude aut omatically purgi ng sel ect ed hyp@CILiGBI3/0#968t he

del ayed viewing list. Notably, the method can include selecting hyperlinks
in the delayed 5 viewing list; and, presé&nting cached hypernedi a content
associated with the sel ected hyperlinks. Mreover, the nethod can al so

i ncl ude selecting hyperlinks in the delayed viewing list; and, adding the

sel ect ed hyper{rh”kcsachi’?% 5lte§1§a8f c‘iﬁgwagﬁldg‘tﬁé‘%gggﬁﬁe “% &nfe €y 40 The

met hod can further 1nc %/ rredl a content.
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or Vi ew h
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system i n gecokdanse Whdd tBQesy%Qerh '}\é%ﬁx‘c\ég a@:rer Q‘@Qﬁ%ﬂé S ﬁé‘&ht&&@il‘i@e he

cont ent brovx‘zer for Eresenﬁ;cpeg i/% a co ‘frl] o Lé? cont ent
cache for “T5PEng-FUrther® PR 1Egcont af dt%l ?’b yﬁy?)r%rmadl a
cort ent preserrces aue Fwestéemeé?nt BHrghker thfa qééha}@eétw @\ﬂﬁlnlgicﬂpé% for

stori ng hyperddthks dvaiidiaef spdtberrdyppesase daal, Cbade@ntipe thhevabidevh, cache,
the hyper | L oks, Cond %h?@:%rzﬁyﬂéhné@fa QX»Q@Jn'EEQl @ BP&&EBScH%r @ﬁ@z"ét 881828018

content br a Vi ewi ng
ot Chanadlr SRS Pt R P e Ry6F eGPt SR SHECFOR A tont ent
cache dur rageydsespresentati on of the hypermedia content in the content
brmanser. Al so, the delayed viewing |ist manager can add hyperlinks

associ ated wt Entm&lg;. t%eec@mem@egsf@séﬁ m&emn,t ond NacAelpyed, \eagvv' ng

list. In qgne, aspect_ .0 I nventlve sys cont ent bromser can

Web br omséPC%\W& F?féflﬁ%’é’rgnﬁd?aé‘ec FREENEC | i‘l%tj}t“&o]ﬁf%ﬁi“nkﬁof%&ﬂ‘ﬁ é‘“%%ﬁ“t ent
cache can chetent| assdcigbeheibls Sbei atoeddvhyphrllhlétscm batfdilowwer dov@Boading

Al ternati gk YhypbhRediQnNt@itent aRBc LARADRL LA PHOXYo£RL Ao &QNHARE) €Rd | Vel y
lifked to dwrgao%a &%@ytpeprfecagﬁeéont&g bl eaakk yaddwfo&g%' @g%gll%g&g%uu

manager can er inc ource. sensitive
resour ce SERETEYR WSWRTHEM Hy FRGR MOV R IR Bhi 6 THVAPT dBPET S em resour ces
and can dcoesirsadst Henef Getther hpponeridi decamertentoriminies dyntlayt hvigerd dekre
when syst e ées0Bi 8% r i eaMadilaalbdmett 1 biMd S @epédtany IRUEGEHEENSI T 1 Ve
downl oadi al.ay;thefdawnlpading; whes the systemresources are
constrai ne%gwgﬂ)%lagn%ﬂ a€162 I%CT/ &B%%Oa%g Slmhyp%lr&rred‘%% cont ent

pr%ssent ation systemconfigured for operation in a cable system can incl ude
a set-top box GbarmeshpAgfatheliavestiion sla tan tihelwkbrecanfivwring THhe set -t op
box can betagant el rPaes adhi diBhol ghpéhenkel@Vhsimnts &lssboidtetiel evi si on
content or é:.f}(?e ;”Qa Onddle ‘s‘é@eﬁ d%’%&é”éa%ﬁg 5mﬂ¥é’o%§fedéo fg&gtl%%e et em

orlglnatln a servers In omuni cat i ons net

al so can |°ﬁ€?‘%ﬂc¥é‘té°fgz§’?e9ﬁyC%%IP%PW%’F‘G%%W’&?% as ﬁ?‘"éFf‘ﬁc%teBeﬁ/Veen t he
dat@ commimirtin onsludet ewiaklasidng he seabdfe fgidtrenhadndedrapedoairbed rigri¢ist in
the set-tepdabaowhOsadihgr tHeyheedreelnd cbypeit! taksléstdihendty perdamdist e@nt ent

Lo furt here hyper Megisp (SORLERE il LI Al 10, SOmILNGRt s, net vor k; at

| east one cac for storing the further ernmedi a_content _associated with
t he hyper I5°RkSSAR e tet aK?BbC \ﬁséfi\‘i’r?ﬁe‘lil“giyt difafoldegel K881 eWPng I st
manager f deciblisakeaskiamghitse theircabked hypenmedith aovbattenthaloetimg tée include
present a}) ia@@pﬁfifngt e Qf@ﬁémﬁ%@m@am Q:Bhtér{]tr o4k I’fu%ha:etxiel @é{r&hi}@[h$ﬁta Bu11 he .
«set-top t he content cache can be a |ocal cache associate
with the ?ég“ tt%ﬁl\lgﬁae%g%ﬁd‘l tionally, the content cache can be a proxy cache
associated with the gateway server. Significantly, the delayed view ng |i st
smanager can i nclnudee aspesto Wt cehes pnsidnt virveowidnoadie gtagast swdreren fu2Bhérhe
resource sleleihcié aes&qwam@@&ﬁgra%geﬂtda@amﬂmnég&r nipEailhAablia eyestielayed

r ei(?“r ces. ;L :.ngr gz %ﬁas%’&.sc ‘ﬁyﬁeor‘ﬁ”}m?sa%&%l t%% V\ﬂetla?/g& AWMULRI L B seq

further hypernedia co temresources are
avai | abl e. °nCBB‘?/€?‘§éT%Fl°PI‘f?tFesoz\?fiéEl°§éh§¥'t H}% “GGW’HL &a8i ﬁﬁt?@‘éﬁf’c%‘?ﬁ del ay
t he downl cadoiny whelred hepsyetitamcrasalr escaneedc ghst the g ged\| hyperkinks 25
resource sensitive downl oadi ng agent can cache the further hypernedi a
content in a proxy cache where downl oadi ng the further hypernedi a content
to a | ocal cache can constrain |ocal resources. The present invention can
be incorporated into a business nethod for




30 providing fee-based content caching. This business nethod

can i ncl ude

recei ving requests froman end user to store in a delayed viewing |ist
(DVL) selwobpdiiones of hyperlinks contained in hypernedi apcarcmntimsesent ed

in a client-side content browser; responsive to the end user

requests,

storing the selected hyperlinks in the BVL and notifying a 35 third-party

content caching system responsive to the notification, cachi

ng in the

t hird- party content cachi ng system further hypermedia content associ ated

ith th i hi d
of The ny BB Rt BROSEHS R85 CGAT: SFOM LenTaRo-t aserc

t he end- d@merhlrﬂ@ent dﬁletctﬁéatz@htveﬁvn@aé#ﬁtng Amrm@\@ilmattlleyme

Br esentati on
and, charging
thh@ 988t hod can

+i ncl ude timnagd tdutBeptieaiiReperfingseilcEosd pyeaanhrd iianthd dehdreal vERtingi de

content byqusery, §§i§9‘3t¢fr‘9 m%@ﬁéo} Qb Jh%l&c?ec E@i’eéﬁﬂ&rﬂﬁgfﬁn%gnir?%e del

02/11& 6 PCT/GB ee can ed .upon _how nan
care incl UBSYTR £RE &4 hé’dfeﬁ%%PPre‘iﬁc&e &W@Fﬂedlﬂl TBERRT iAFEP

dat a

atg‘&é"’lf’:ae can

be based throrelrswefanperiings. t Reresitrusidre @a@?éscﬁypétﬁmpbu%oﬁﬂeﬁﬁt.mg
Not abl y, #hherbiper oedina &Rl edtvieathd eidbafonkading the tdatctzd@se, the fee

can be bagpd, p; HROP, LOW: [BIY VR pAGLS, dhe caghad da,the third party

content cachi ng system BRI EF DESCRI PTION O THE DRAWNGS 10

Figure 1A is a

schematic diagramillustrating an exenplary hypernedia content presentation
s¥&t em sui t abl e oethgiecan tthrilive prasdatmannabivt mamgiRy gineecddBers a
schemat i chyjeRQEAR bbddeat | atringhian ald @Eélﬁhbvﬁe%5cﬁxgﬁ@iﬁeYd$Bé9ﬁ{m@i as

content prese tatdl st.em. sul tabl e for e Wt

Fi gure 2/ S etheI O\E\?r’]%erstrX ltk il Ustra £,V method 1o & coﬁc?n%sﬁ?t

inventi on.
gr?lnks to a

del ayed viietitad Yifstinen apdeoifatcés \/ﬁegﬁn't“ﬁ‘édltﬁ\?ént ﬁ?ée%dawpoﬁté%ﬁﬁs
Fi gur e 2Bags®caatddowiigharpermefirs tcoatemtghavimet addmi ord ¢afdting, hyiperifedna

cept ent spaahbi e:q,pgyméaweédnlt&k@ nleBedba6l@| @yed: &1 8 11 hyg&.trmeié Ebgiee 3 is a
bl ock di agram.il '1”I%£tre%t b DAL HQPtaInanf%wpx?rgqunBt%eb a.delayed view ng list

manager COI’lfLn ur In accor ance

DESCRI PTI £i0ierd et FgERTS ORe Pceizanyi B4 thth vprersiin ?%\F@ﬂ‘h

ventl e arrangenents. %Aﬁ LED

onis a

hyper medi a content presentation nmethod that can include presenting
hyper nedi a cont etrtgaqagci%camsmta%glabr%% wher&duahbe Jyparaedi a content

cggt ai ns h;}"P lvena§ toead t'cé)r?"’}mc ernrggnt %rg‘gnetre t. Seleencﬁted ones of
hyper t4 ks Caf be stored rnha oV ew ng 19 IBQ?E? Frfal | Yy,

hyper medi BYREsHe& Rt CARESHE| et 8dUsh ha tcr?étérttoFéﬂieniB’érsltPﬁW Eart

h&é cached

during t heygeresdi cogreat eflated\ddi thoohabdrmedidh @ostanedrdyspesd iinkshecan be

reconfi gug&ehe ﬁt%gtr,t Q &thyg@qne@lﬁy@%mgt &ML Ry peAlnkd t3CEY dance
with the thod o th e |nve nt i on, g user nlél’l ng a %onggtérlgglgsm%grq&l% §S| on

can |dent|‘1‘yhﬁ DRI F T Pered a “BBHtent”

25 in the hypermedla conten presented in the content browser; and, a delayed

viewing list manager. The delayed viewing list manager can download the

further hypermedia content to the content cache during the pre

sentation of

the hypermedia content in the content browser. Also, the delayed viewing

list manager can add hyperlinks associated with the further hypermedia

30 content to the delayed viewing list.

In one aspect of the inventive system, the content browser can be a

Web browser and the hypermedia content is Web content. Notabl

y, the

content cache can be a local cache associated with the content browser.

35 Alternatively, the content cache can be a proxy cache communicatively

linked to the content browser. Significantly, the delayed viewing list

manager can further include a resource sensitive downloading agent. The

resource sensitive downloading agent can monitor available system

resources and can download the further hypermedia content to the content

40 cache when system resources are available. Otherwise, the resource

sensitive downloading agent can delay the downlocading when the system

resources are constrained.



WO 02/.11112 PCT/GBOL/ I LI9C8 7 presented in a content browser. The
hyperlinks can point to hypernedia content which the user would like to
browse atweobatiet tinme. Notably, the hypernedi a content tecwcEh/ouss
hyper|inks point can be cached for |ater browsing w thout relinquishing the
view currently presented in the content %5 browser. Furthernore, the desired
hyper medi a content can be downl oaded during the content browser activity so
t hat when the user decides to browse the cached hypernedia cont ent,

downl oad del ays .can b avo 10 Fi schemati.c diagram
Il st rat g o Ay BEFHEP g Rr e A P B HTR Y B R B T OD AL GRPFOtA e &
accor danc® Pl scrﬁéelwsecﬂtncéﬁdq ResplrEor ko ﬁmptmg apselebHPT At Ire

-di agram tHee caysd egtA Th&nsémbﬂ%my&erbléEdria@:t@d)FﬁoEﬁfeé*e&tVﬂfx&ué‘R2}1e127
129, alt heaﬂbléiya EQ&’%‘BEh Q1551 418k é&tgﬁ{nﬁgﬂa@lﬁgxnp% 'cgyiea

content servers, er nedi a (',‘Ol’lt ent servers can S ore t{%er ein
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i ncl ude amftwadaka heswsten mato can belyfec bredvaxceenviir nfprt proveding an

cont ai HEdlritJéQlEﬂid'lbeEé@%ﬁpi:I%S deta hypeidiedt ncond itk 14d, tHd tapld Syveaum;i Acl ude
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under st 00 to one er nedi a cont ent
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WO 02/-111& PCT/ @B01/0-19G8 9 Significantly, when a hyperlink is added to
the DVL 118, an agent acting separately fromthe content browser 111, for
exanpl e tweotMicManager 114, can downl oad the further hypecwsBoa/¢®at ent
147, 149 to the cache 116. Al though the cache 116 is shown as a conponent
of the client S conputer 110, it shoul d ébe recogni zed by one skilled in the
art that the cache 116 can be | ocated on any conputer conmunicatively
linked to the client conputer 110. For instance, in an alternative aspect
of the present_inyentio he cache 116 can, be ingluded in a._seryer for
oxammi et ho. prBie YER B v pa%ed BERE i i e PF B e a SRR kY eve
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resources is not limted by tf d above. Rather,
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daba from a seFimretin dscCd isehémadhic vdiegraeridaustiheiddVen nexeagirryl14 can del ay
downl oadi nget-hg faUE st NYREE AT Bn 23 <N 8Rtarhd 7 forl 9 WHEH NRSPIILEE are
constrai ngd. F/Dreover, t he DVL manager 114 can consi der the type of content
present ed 11 th& content browser 111 when determi ni ng whether to del ay the
caching of the further hypernedia content 147, 149. For exanple, if
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Manager 114 can cache the further hypernmedia content 147 during the
presentation ofidute = npl & AL age. iNNabadaltyng i mefisld easaddmer e

convent i opAle, YERPBOSS ALl SRLAXED IR LD oLBE-£RDL Gty RiQNERIentlde LN DVL
Manager 114 can concurrently cache the further hypernmedi a docunents 147,
148 as hyPeHr PR thereto are added to the DVL Z18. Wile the system 100A
of Figure 1A illustrates the retrieval of 40 hypernedia content 142, 147,
149 in a hyper peflira zonkeatsibvonmet dlilhstiatangld asthcaospiicachibb0, the
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is a schegptjg.diagramillustrating such an alternative exenplary 5

hyper medi a content presentation system 100B. As shown in Figure 1B,

hyper medi a content 142, Z47, 149 can be created by content providers, and
may be specialized for T\PERAEDNDPESCROPIION OF)(HHE SIRVENTION TV aut hori ng and

t ranscodi hgQesS. The hypernedia 10 content 142 can be stored as in the
case of Figure TA in data servers 122, 127, 129. However, unlike the case
of Figure 1A, in the case shown in Figure 1B, the hypermedia content 142,
147, 149 can b&rHPEFFER IPvricRAd asEPeRtdif ernioet PERECRISRPRR &FAOLD, but
via a TV tif: kawiingleds etretan ibmiybétnecidaneoted: ttbreusbadl @nsyst dmedd. Mre
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20 hyper mebé atenet enpedddks Iobh, bd 48chetl dusing ke prasemein@astep. t he case of
-Figure 1Axa$Rachiiical te stORIH hgfémﬁksexégﬂtb% rSLilt s Aoy RSk Shrokes and
nouse cl i cksHe Cﬁn eb% 1graarclzgrrlnetntte on two way cable to the digital TV service
center 113%74F% APEEBIE SYLtEM 109. The input device events can be

ex¥r acted fromthe cable signal and passed to a gateway server 150 25
comuni cat i vel ynldadkedarice diathatsemeehsd b22¢hel 2fyent26h,i B tdwe dating a

comuni Calkb@shtNSEREKy 13051 S o ilaBRL GRSByUr1 GhGUE L HiPerddd8a AR eSEr VEr s
122, 127, 129 can be specific e-commerce servers positioned in the
Internet. Notably, a server 112, for exanple a proxy server, can be
positioned with or within the gateway server 150. Moreover, where the 30
resources of the set-top box 119 are limted, the cache 116 can be incl uded
in the server 112. Notably) the system 100B can include two caches: a cache
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40 content for browsing at a later tinme when disconnected fromthe network
130. As in the case of Figure 1A the cache 116 of Figure 1B can naintain

t he necess@oy+user and hypernedi a content 147, 149 infor necirarshioi®eabl e a
WO 02/ 11& 11 PCT/ GBU1/ 0. 19G8 user in conjunction with the DVL Manager 114
to view hypernedi a content 147, 149 previously identified by hyperlinks in
the DVL 118. In particular, when a hyperlink is initially added to the DVL
118) the correspondi ng hypernmedi a content 147, 149 can be downl oaded to the
cache . 5 116 sa that subsequently, e .cached. hypernedi a_cqontent 147, 149
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e hyperlink.be retrieved.. but alsa p ia content referenced by

the sobot TRy soenbreestia Snetel 1R, 1 QY PR EEh i R P LENGRE 2
DVL Managef 42&a WéhcwHhgbmedlinksr et vevessegpairatedi Fecbhicenly r SyBrerdad by
t he speci éorednhyiper nedi, al¢drhetiist vegardecdraiincdelpt shreboingexadpl eith certai n
nggber of jpagenb&nal sypesh sl | gankby.sbbg DVL Manager can be a "background

.agent” 15 comunicatively linked to the DVL which can retrieve the

associ ated hypernedi a content as specified by correspondi ng hyperlinks and
can store the 3arf@oMR i@ Ehre. 1NGt BrsFrefife COVETRPRITEF t2n IR CRAViRd store

.t he hyper heghracgdntententiut42ngnt degnapd | therpyghy newwarly 0f0 hy pereadesstisont ent i n

the contepi;MOVEElin bl cEORREAHASNERAId REntdM: ManagebeLalsilyE@SQUECe avar e,

20 for instance_in ter f co i cation andw_dt dat a st or.age, an

oP0 o6 s or Buaneald cbRLAR BloRBT, O3 BT BANAMLELL (A3 BhpLRdPLAN.
cachi ng ofrhyperPRadt&cT anteatt iHoESchte httefPere®niftth PEAESr g™t ask of

pr esent i ngednygeer thed hgpoorioniconterith4 T Gpt ercibyiowses .a blewae setverstep a222,
the DVL manager can anal yze system and network resources to determne in 25
step 224 whether resources are constrained. In decision step 224, if
resources are determned to be constrained, in step 226 the DVL Manager can
del ay caching the hypernedia content. O herwise, if resources are not
constrained, in step 228 the DVL Manager can downl oad the hypernedi a
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30 For exanple if the user is viewwng an MPEG file in an MPEG browser, the
DVL Manager can detect the constrai ned bandw dth caused by the transm ssion
of bandwimwO2gowzun ng audi ovi sual content. As a result, tRGI/GRU/NMSager
can del ay caching further hypernmedia content naking the 35 assunption that
bandwi dth is a constrained resource and ¥hat bandw dth need to be reserved
for the MPEG browser. Subsequently, the DVL Manager can determ ne when the
constrai ned resource is no longer required by the primary task of
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in the DV a;lgegar}elsé;éa%lggﬂ espondi ng cached hypernmedi a content w thout
requiring the cont en rowser to retrieve the hypernedia content froma
data server associated with the hyperlink. Rather, the DVL Manager w ||
hawve al ready r 8¢ moggéchivhe, Mhpenredredigontrérht 21(}2dq¢ri vy Wekecortiegbnal

present at kof-Qbutuap et rmdi aiéqrttar}tetdurpicengEW th8Bdhbendseswdead: selast ed

he h k DVL. W f sh .
e PPt bk 80 88 8 LR i e [t 8K,

bookmar ks ©&8 Bt HTTR trﬁq‘t‘??é"scﬁ‘?ﬁ drp %Pﬁﬁ%teifm@?rhﬁld%%bi’fﬁw*ﬁ adgFr#hian to
cachi ng hypeshoedi fprcexdmpibrye oureseenchilyy tie hypemefik sontkaedl42 cekhe DVL,

the DVL Mabageh @aireRh Ql\ybealmaa«eaearuanf y@fetri 0 tuk- ke MBPRGIHEE: D bR &AChed
hyper medi ﬁfﬁo%g sto%”&’ ygerelrllmgrla %E)Qte%. Ln.the OyL. 12}509%% % g @ bl ock

diagramilTustrating unction hrerarch hl@iana er 114.
As shown P¥PRYEdfq g’ﬁr’%ﬁntt P'iéz D\?LW%i‘D C%iﬁééert}i@ahyﬁqif&t’&iﬁe cpyFetrorie fgrther
managi ng thle davks, Spécidedéaldopfern &aitecomasowepsir gecfuncti on 302 can cause
an entry in the DVL to be purged when correspondi ng hypernedi a content has
begn present ed,, | ”co%@en ' %%i‘%' YH 33ReGL S’cie the n!enXSegolronres%Q Agtomatic
purge can. be perforne 0 mate. s aI1 ont ent al & Feit can be

i denti fi edYPY IR SAPFEL 89 I3y pthdisghe &Y lt”r?ée’i‘ﬁ/lﬁ@r | Rtk Wﬂleharidei"e?%alt o the
content. bresmothiemsaspeber oixclreiviely et ioronbhretént i reee Bdntemplabed pur ged
when the wggfpidi é&&@ﬂeoaz%wgtt% eéui SRE1 RV £68/cht DiRlNEmE O BPMRESs NewOr kK Or
cabl e system as ”hepEE 2, er%/ e A8 A Owrstg]al Erge funct Qn 30 Lan, eermt
a user to nmanua peyno RS ALY perl'i Aks i it e BvIS ar’so

hy3fer medi Qr%‘tﬁ?Fe 1 FﬁntHiF@SEIat‘cﬁé aA&%él%t‘?*iﬁ@dpwmﬂiﬁcﬁ?‘&?n%’&“caﬁ per m t
a user tosdeledhiRigye 1AM OB réd¢i62ePECIHEBEHLAH Dbt &ntl 44puragecaatincul ar

hyper| i nkaybétltlhfes Q\Ma&%ewwm@ aGuhyper M@lﬁ@ﬁ%&med'f@ RRdndddact i on
308 can pgfgt g user seracéln ?g&erl |tflcu5 thﬂ) anks @onal lo\é a .nodi fy
Can

function perm ting %ntryinthe
DVL. 5 Thédfiﬁé’e%‘ﬁﬁg’ rllff4(%‘f1§01%%tﬁni Wcﬁd@pgrgsé}ksofo sfeiFBli‘%reémﬁﬁ“&ﬂlaper m t
t s user ftcontagi t4l,l L4Drganbe estceshedBhyperimgdilee cehdaetl. hy§petidkscah |the

-Zacheg hyp@t nit?tﬁ' atéf\?ﬁﬂtﬁéﬁmeean cgﬁt&ftgm zego Iretserameerﬂﬁeh@fst]gaeéa c f%der S.
ccor di ngl er can i opi.c fol der
function ?ﬁi rllaks Ge Ie‘? & oloia(%e?otl dEFC 1EQ6EAZI§ ﬁaltlth ¢ Manager
114 can i FEPIRIE 54T|Jﬁé?|ﬁ9ﬁ 9Hk¥ Fon l&a%ﬁqﬁgf?ﬁﬂbeérhﬁp9rWQ9la ?Qﬂ&?ﬁtfﬁﬁFHeﬁs a
functi on 326ifienahtiebnopgesDViute alse/ hipameae coopire 141,dess tcenahailhee t opic
fojgler, a@daamifcutrcaﬂjeeté’z%ui@irmeaemrslﬁagcsa PMle gtdduycdd o topic folder. 15
Finally, the DVL Manager 114 can include a facility for allow ng the cached
hyper medi a content to be indexed with a full text search engine. In
consequence, the user can search downl oaded hypernedi a content for specific
keywords or concepts. Accordingly, the DVL Manager 114 can include a
function 324 for indexing cached hypernedia content. Mreover, 20 the DVL
Manager 114 can include a keyword search function 326 for perform ng
keyword searches on indexed hypernedia content stored in the cache.
Significantly, mnth particular regard to the support of set top box 25

v o o o, I



having a limted |ife-span. Exanples of such hyperlinks can include, for
exanpl e, hyperlinks which are validly selectable only while an associ at ed
adverti sem@ne/4i182 si nul t aneously presented in the content CavEmi1/0a$6st he TV.
If it is determned that a hyperlink has a limted |life-span the DVL 30
Manager, in conjunction with the server $ositioned with the gateway server,
can be configured to both store enough of the sinultaneously presented
program stream and al so cache any required hypernedia content to allow the
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-hyper | i nk tg ff”st er errgegl a con% ent . WO 02/all162 15 PCI/ GBOl/O ~933
2n parti ctiaf, “1h&t L]fret 1Ry pet ﬁﬁ%llce?me‘bﬁﬁreﬁ?mﬁlahcﬁfévﬁlww]ﬁ%{ig of'die

conduct i n‘gll&ﬁt eoppwiary €0 ¢+ r Aps daskotrenabelap aerpativhagwest ethéheress. The
user can ﬁ%eﬁ’i’lﬁnbylﬂﬁfohl Ndhet BadRe 1V lcan The iMéORRASIH eageAkrt g Eod@iksSi ONn
program r%@abﬁ&yug% nferippted. Subsequently, the user can be 5 presented
wi,th furt yper ks superinposed on the video stream which the user can
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set-10 S nore y c e can
reside i nglﬁwtgief:ﬁlygnfrpeﬁa uter a5t %Qs&npg e RLFFBE atl va?l}t gg%osu E‘%%ﬁg’ve t wo
caches- oné@9en tPfPéa%\f«/éP %ﬁ?& ERRESOVIRES F?P“[eﬁ‘él‘tf’lanle‘f’ﬁb eBvRfuPE? dipptaved
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t he bandwidt IBvﬂhﬁ hyper medi a content can be downl oaded to the cache in the
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.Internet access to the end user. In 5 contrast, if the hypernedia content
is smaller in wiZze, thorsystst ante o Bigméelpv‘&blmget;est lhee Mypetsmadi &f cont ent
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110. Rather, in another aspect of the present invention, hypermedia




10 Exanple 3 - A user can view TV content in a television connected to a
set-top box in accordance with the inventive arrangenents. During the
view ng, wbeuswe can sel ect hot-spots (hyperlinks enbeddertT/G@Ba@r04968
superinposed over a region of a video inmage) for addition to the DVL. 15
When the viewi ng has conpl eted, previoudPy marked hot-spots can be
presented, either by listing entries fromthe DVL, or by presenting the
cached hypernedi a content itself serially through the TV. Notably, by

present i ngydiRge 1149t eﬁ7DVL4£@E£|]:%Sr9Erlteb§d QQCQE‘C%nE&P@'EQ&SEe% €01 88 —top
autorratlcgll F?ﬁe)the conc{) sion qof the view V\fé §ﬁ§ r can be reni nded
t S
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whi ch of the selected hot-spots can be preserved in the DVL for the user.
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t he addit rFofuref 10t hRs hygefﬁédmar&onlﬁmerl@di1a7<;01rut9ea&n e phataydhiceha32nlas

been CaChﬁQecf EQ£ 158 ch?ten& AL onal b@@é@%té SETRME a0 A, AL oAk,

hot - spot een te ecast e review at I nspectlon tlﬂE can |ncfude

| ocal , pettd FeRrectedsis ﬁa‘t’?}?}ﬁ %X?(?ﬁmajsoghomeo?ar&bé?]aﬁﬁl&n theetable $6¢&RI ons
etls. Th| silebicentincloderpdifyitahdrpeeevitceatdnteadd 3t on tWhécorivgertent 107
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40 denogr aghl sus'?‘euS rrto§l newg: siness srmlqgl In this business nodel, the
busi ness entT y supp f¥ onar - material, and provi di ng the cache
can generate revenues from advertisers, viewers, IocaI franchi sees, etc.
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necessary for an en et ewag Tervl?spland store the same in a DVL)
a Yo ogr anFeprges ;?rfoi‘r]i‘%lé&tf‘é’l’t H‘é" énd %@e?lm#t@fi é%‘i‘aniﬁcé‘ea”éoﬁ?‘éﬁie br owser

pI ug-i n. Thelydedgiramhe arerpeo\ilde neans for the end user to select a

hyperlink and acti vate a menu which can contain nenu options such as "Add

to DVL". The pro so Lcal ude 20 fupctional for d g selected
hyperlinks to é%ﬁﬁa_l i " 8% oe§‘eﬂfCJ an- efl Lﬁge% requ%% % 13 sane.

Final |y, pheiyireet aitldibei reivedelPeans af dpcads é%&h%gn%nahmﬁa@?%glanﬁ/ﬁn
eitsher | oebd |getbyod bex clli9e ntByc ongluiding thevisresf sphelfdrdcarded mperwetikel y

-in a corrplet;ﬁ%td@aa Y a&ﬁeé%%@lmntm b hid1d R Yo muggb&en;he Z2enae

02/.11C2 18 CLAIMS per la content_presentatj.qn rlsing
PCT/ GBOL/ § ﬁ’@fG@ usg lrrléésng%tP rgeﬁconélre?r% i°a c‘%n?o % siaf'%df’ﬁomperrre gggcontent

.cont ai ni ng3hy PBEI ?‘?ﬂ%émffb t&d%ﬁ%%ﬁweﬁmﬁéﬁn%‘tﬂtan‘cﬁt Bt contBti Piepwset eklf’ed
ones of sakda lygpeltd, hks useracatel @yadoad 'ewb Nghel Ledal cache desired hypermedia

40 content for browsing at a later time when disconnected from the netwoxrk
130. 2As in the case of Figure 1A, the cache 116 of Figure 1B can maintain

the necessary user and hypermedia content 147, 149 information to enable a



and, 10 cachi ng hypernedi a content associated with said stored hyperlinks
during said presenting step. 2. The nethod of claim1l or 2, further

conpri si gongenat i guring said 25 stored hyperlinks to poi RCTIGBlA#®8cached
hyper medi a content. 3. The nethod of claim 1, wherein said presenting step
conprises displaying Web content in a Wb browser, said Wb content

contai ning hyperlinks to additional Wb content. 20 4. The nethod of claim
3, wherein said presenting St ep further corrpri ses playing back multinedia
content in a nultineda contt‘rah g er. ;{hg tmst hod . of a of cgatms lto
4, wherei H°8ai'd PrEddntiRg” P F‘?%r i spl'ayf ﬁlﬁp%lu ovislaf"

tel evi si oﬁ4?:oﬁ{4émre@éamﬁlb{eﬁd%tt-ﬁlqﬁyb)ér%ﬁﬂam@férﬂtneﬁbe |QYLaltheI e‘{;‘l’nl sion set. 6.
The net hogapficanyr owheh a hgpeklink 55 iMietelly aad«ld eacthiengvistiep, cowpri ses
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I do e
ahi ng STLb Coife SBasRHERt Ny n 2l nidShIn L clo- Gk WA T4 38
com‘rum catpyingd| vithethe FVseintero mnéRroyidas &p . tIB5TE 11%hen weehowwroengny of
claims 1 to 7, wherein said caching step conprises: evaluating avail able

system r esour 0qs;,.Andya 40s 24000l $LIARPCTACHRLLO; 4900 A9chasadppen sai ¢

eval uati on, cac per medi a cont ent roxy cache where
downl oadi ﬁge%eaitatm f“ﬁ%}fo%ﬂrﬁé*?’ﬁ‘élﬂlhﬁ‘éﬁ?‘ﬁiéﬂtc%ﬁe%t c8e dte Eﬁ%ﬂ‘?é‘t%%ﬁhEB’f@t Rai n

| ddal r eseonpes. biowger Thérepeirhbole divrermeddd ahaeris cdntagng, hvpleet wiks sai d
cachi ng skapitieAR! iLyBsimeNal dbattng ayalid-abd @nsy Irehhd @SPEF1IGARs @Rdbe 10

based Upon saldliavabyat LonyAonohaadhing sal A By RRLTEela gL DL assoc at ed

with said store er medi a cont ent when, sai d. system

r esour ces HPFFIADYT ICSBI Re C&ﬁlﬁeddéllﬁgﬂgnbh% BESPDEWRT S48P ng MR P28 5t ey Eem
resour ces bagnrgoasiy akae@021F FOgurkh2A mbybouhedia aoytaft chaibesldaded O a

whey ei n S%bﬁtéi—ﬁcﬁfé‘\@e%teﬁ:p tﬁ@%&hé&sofcé)lﬁgéﬂurTQ&&lPﬁthQ%QrﬁéEl%l ch said
hyper | i nks |Qen%a| d with said st

perrred gont ent . asso red
hyper i nks°¢an be" (l)% owedr %30 F(l)fa?’dnﬁgt sea?acaﬁlore’rar?edfl%mec8ﬁtt§1nt
associ at eéeﬁﬁl%%?eéal?ﬁ@e?E‘%ﬁﬂédCWﬁéFi i nks, said downl oaded hyper nedi a cont ent
containing additional hyperlinks to further hyper medi a docunents; 25
further downl oadi agrisabdl dedpther fl-yg@ﬁrﬂéd!iétéiQQﬁ@@Qﬁéuhéahﬂaef.::ﬂ{r{ﬂ%eére
hvper medi o, decUTant. GOt BBl fHLL ST RYPSILLNS (1O BYENLJ ULOSL
hyper medi a ﬁocurren nd> re repeatin salpa urtﬁ own dn ep un]ill
reachi ng 4i Wlt@?ﬁ Pﬁ%rﬁ?&tij’é’@é e phe. bri‘lserfhéh?ré‘ﬁh]b‘di B?a‘?ﬂhﬁF n*"r°_L0 further
conpri si ngerecionf sgur Rhe igavidicht bt edp Yeudebmmiaat idddhe hppaimelyperhteals to

point to 338R&InAt 8&NYREIHIRI AndOITeNE S tBE WeBdidd) c8Rt ihuEaChBe method

branches back to step 202. In step 204, if hyperlinks are contained in

25 the hypermedia content, the method can await a user selection of one or
more hyperlinks. The user can select hyperlinks using any conventional
means. For instance, the user can right-click on a selected hyperlink
thereby activating a floating menu. Subseqguently, in step 208 the user
can select a menu function for adding the hyperlink to the DVL. This

30 process can repeat for each hyperlink to be added to the DVL. When no
hyperlinks remain to be added to the DVL, in step 210 it can be determined
if the hypermedia content browsing session shall continue. If the session
continues, the method branches back to step 202 in which additional

hypermedia content can be loaded.

35
Notably, in step 208, selected hyperlinks can be added to the DVL.
In particular, when a hyperlink is added to the DVL as in step 208, a
separate agent, for example a DVL Manager, not only can add the hyperlink
to the DVL, but also can download to a cache the hypermedia content to
40 which the hyperlink refers. Significantly, this caching step can occur

separately albeit during the process illustrated in Figure 1A. Figure 1B



35 12. The nmethod of any of clains 1 to 11, wherein said caching step
further conprises: establishing a set of folders having an associ at ed
topi c; amip od@162 WO 02/ -11162 20 PCT/ G B01 /0-19G3 downl o@dirrgsm aiehs

hyper medi a content to sel ected ones of said set of folders, each folder in
sai d set containing hypernedia content éarresponding to a topic associ ated
with said folder. 5 13. The nethod of any of clainms 1 to 12, further

conpri sing adapting said cached hypernedia content for full text searching

ina ful lm&gxﬁaﬁqgﬁfﬂégggil%gt a"t%s cJL- hn%tgg %g cpafch@ﬂé/ h%eﬂeﬁkgscoktgrg: .13’

wherein said stori ng p . urt her CQIT(%)I’I ses: assoclating expiration data
wi th each™HyperiienR §375af Pndet FYBEF Rt g et Hyre 12 - pur gi ng
hyperlinks from said del ayed viewing |ist based on said expiration data. 20
15. The met hode&¥finaiyy 0h &ledi 200 bet®Wighde JaYrtRebve OERRELS REn PHLGLNGe

ig% ected gaghed Nypes %Béﬁ'gglr&h%-h _Q_rchﬂ%l H&%@g@ht%‘;g%fl?’ie%. claims 1 to

further gonpr|5|n% nmanu ~managi ng sel ecte nks in said
del ayed ViRSG#htFatist the7hveppmedhs; AoRFept ShgyLbiedoPyithe BvRegli%e cPRrkeher
conpri si met2Sewd.ondittieradtivepur giohgorse| et ete Hyperhddikscantestispedeliaged
Vi Iewn ng |1'>y'r5]tthe ]llg(peﬁhﬁ@krrg& Q_Qgrﬂé\rleany}:a&f afé@lamﬁlh@pggnehzg édal(rgtag@érre@@fm{ce_ai ng:
selectin erlinks, in, sai el aye I ew i, st : .presentjng

ST Re s b iTE ST dt SPaenl F 81 T depd 'ed“hfﬁ‘éer‘?’iaﬁﬁ%.' %be The

cached hypernedita conten assocl a . .
mefhod of PBnifarfgeg| ek 1°and+ 9 edf te FREFIQVSnPYHeSPRdia SeMERti FRECRFIREY PYiks
in sai d deleagpecifiedinygetnsiia amientaddi agesaaith sepact édr lerpepld akesertaia
list of boakarrdes hfe accoid ent browser. 40 20. The nmethod of any of clains
1 to 19, further conprising manual |y managi ng sai d cached hypernedi a

content.
Significantly, the DVL Manager can be a "background agent"

15 communicatively linked to the DVL which can retrieve the associated
hypermedia content as specified by corresponding hyperlinks and can store
the same in a cache. Notably, the DVL Manager can fetch and store the
hypermedia content during the primary viewing of hypermedia content in the
content browser. In consequence, the DVL Manager can be resource aware,

20 for instance in terms of communications bandwidth, data storage and
processor availability. As such, the DVL Manager can ensure that the
caching of hypermedia content does not interfere with the primary task of
presenting hypermedia content in the content browser. Hence, in step 222,
the DVL manager can analyze system and network resources to determine in

25 step 224 whether resources are congtrained. In decision step 224, if
resources are determined to be constrained, in step 226 the DVL Manager
can delay caching the hypermedia content. Otherwise, if resources are not
constrained, in step 228 the DVL Manager can download the hypermedia

content to the cache.

30
For example if the user is viewing an MPEG file in an MPEG browser,
the DVL Manager can detect the constrained bandwidth caused by the
transmission of bandwidth consuming audiovisual content. As a result, the
DVL Manager can delay caching further hypermedia content making the
35 assumption that bandwidth is a constrained resource and that bandwidth

need to be reserved for the MPEG browser. Subsequently, the DVL Manager

can determine when the constrained resource is no longer required by the

primary task of presenting the MPEG content. Then, the DVL Manager can

download the further hypermedia content corresponding to hyperlinks added
40 to the DVL by the user.



WO 02/-11& PCT/CB01/0.19&8 21 21. The nethod of any of clains 1 to 20,
wherein said caching step conprises: determning if a selected hyperlink is
associ at adowrAahehypermedia 5 content having a limted |ifeCrraBotamss if it
is determined that a selected hyperlink is associated with hypernedi a
content having a limted lifetinme, identdfying further hypernedia content
necessary for view ng said hypernedia content having a 10 limted |ifetine)
and downl oadi ng said hypernedi a content havi ng a linmted lifetime and said
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system of_claimZ22, wherein said content browser rowser and said
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sy8t em of pxdsghpatZ@n. wherei n sai d 35 content cache is a |ocal cache
associated with said content browser. 25. The hypernedia content

present at | on SYSEOM 0dus) 2l 2%, Zahler Men SHORLE! 1 S8EL SRR 0RCTE 15 2

pr oxy cache communi cat |ve conten rowser.

hyper nedi S°t6htE e‘?FPWB?%%ﬁ?% W@y%?“éﬁfio*ﬂp&ﬁ’g}e%ﬁecﬁffteBF a‘?ar’?sb% ?rfﬁe%d

wher ei n sa$ dfdeheayedhad bvpenpeflis icontandgeerd gtileresiciipyigedata s @2/ A 162
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sensi tive downl 03di}g, A6, IO QLI HY, AVRAILAP GaSYShEmaey GERea °
hypermedia content without requiring the content browser to retrieve the
hypermedia content from a data server associated with the hyperlink.
Rather, the DVL Manager will have already retrieved the hypermedia content

20 during the original presentation of hypermedia content during which time
the user had selected the hyperlink for addition to the DVL. When
finished viewing cached hypermedia content, the user can choose to add the

hyperlink to a set of bookmarks associated with the content browser.

25 Notably, in addition to caching hypermedia content corresponding to
hyperlinks added to the DVL, the DVL Manager can provide management
functions for managing both cached hypermedia content and hyperlinks
stored in the DVL. Figure 3 is a block diagram illustrating an exemplary
function hierarchy for a DVL Manager 114. As shown in the figure, the DVL

30 Manager can include functions for managing the DVL. Specifically, an
automatic purge function 302 can cause an entry in the DVL to be purged
when corresponding hypermedia content has been presented. 1In an
alternative aspect of the invention, an automatic purge can be performed
to eliminate stale content. Stale content can be identified, for example,

35 by the age of the hyperlink which refers to the content. In another
aspect of the invention, the entire DVL can be purged when the user
disconnects the client device from the computer network or cable system as
the case may be.

40 A manual purge function 304 can permit a user to manually purge not
only all hyperlinks in the DVL, but also all hypermedia content in the

cache. A selective purge function 306 can permit a user to selectively



sai d resource sensitive downl oadi ng agent downl oadi ng said further
hypermedi a content to said content cache when systemresources are

avai | abl ayoa®4ma2 d resource sensitive downl oadi ng agent delcaycsug/ogsisd
downl oadi ng when said systemresources are constrained. 27. A hypernedi a
content presentation system configured #or operation in a cable system
conprising: 15 a set-top box connecting a television set to the cable
system said set-top box adapted to present t hrough said tel evision set
both tel eyi SI on %ontent or| |qcat|1r11 acb e system nd méger medi a
content of1 g nating i LILLR &P S |n a a a &b c%é;ﬁs hetSork: 20 a
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net wor k amid.t heinzaby e asysdiey functledraped csnepbmgt| & Siser nccs abdlifyesnt op box

for storifGeag) et edhdSeiRetl ivikspyn said hypermedia content to further
hyper nedi a content in said data comuni cati ons network; at |east one cache

-fof storing said further hypernedia content associated with said hyperlinks
in said del ayetheyPEniMigassstis ige 0 ndefayedeli dwerigices twhiah Rperit or
downl oadi tig saéxl thurddiealhy pegarade acacbed elybethudiageslest .pr ssent add1agn, of

said hypeéa[l%@b ant&ent taeHohsald o&&ézﬁ‘éleé'ﬂﬁosgtsegye§%'fdto%% %cﬁﬂe?&x 35
28. The % La ¢ te_\r)t reseni@y one]ay%]1 m of ctal m 27, erein said
content cacté ’rréq 1Y | 'ReaPVe deRRISs Sot i°at A ST P EEt G pIPERE 29. The
hyper nedi fencshee At 4 presendderotopystiohfier 3éFai Agitionally, wWhe DBL Mavapelk
content caoheahSinglpdOxyraathen 340 £0Q. adieghyneesest ao conbpid fpl@aenaati on
system of pglak g 34 £§ 85v1%% X"*’tﬁzieéﬂl&afﬂamd%é%&éf 'f%%élg tL' 961 c

further comprises: a resource sensitive agent
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avai | abl e system resources; 5 said resource sensitive downl oadi ng agent
dasnl oadi ng sarthafiuyt hee ﬂmpaaxlr@dicaamoa&reahchmesai £hcG DIe br GAC BRI nah ele

system [ CSREESY LR chga%%rgcghe to mg o SRlayd, aoul Ge£§PNELL Ratlonal,0adi ng

agent del a sal en sald system resources are constrained.
31. The h é?P "d?’ﬁnﬁ%ntt&ﬁtusﬁFe%aé‘nf‘aﬁc&?nd%‘?%%‘?ﬁdof‘y%ﬁfﬂ‘e‘é’fa EPRYSRE £°F t o 30,
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sensi ti veiglawat QA@diREidgeMN4 for indexing cached hypermedia content. Moreover,
20 the DVL Manager 114 can include a keyword search function 326 for
performing keyword searches on indexed hypermedia content stored in the
cache.

Significantly, with particular regard to the support of set-top box

25 applications, the DVL Manager can be configured to accommodate hyperlinks
having a limited life-span. Examples of such hyperlinks can include, for
example, hyperlinks which are validly selectable only while an associated
advertisement is simultaneously presented in the content browser of the
TV. If it is determined that a hyperlink has a limited life-span the DVL

30 Manager, in conjunction with the server positioned with the gateway
server, can be configured to both store enough of the simultaneously
presented program stream and also cache any required hypermedia content to
allow the hyperlink to be explored or activated at a later time subsequent
to the expiration of the limited life-span. This function can be

35 automatically provided or can require manual selection.

Examples:

Example 1 - The user is watching a television program on TV and sees
40 an indication that a copy of the leading actress' dress can be purchased
by clicking on the dress. Notably, in this case, the dress is a

hypermedia hot spot which has a hyperlink to further hypermedia content.



sai d resource sensitive downl oadi ng agent nonitoring avail able system
resources; 20 said resource sensitive downl oadi ng agent cachi ng said
further Nypersmei a content in a proxy cache where downl oagCmgmaodesurt her
hyper nedi a content to a | ocal cache can constrain | ocal resources. 25 32. A
machi ne readabl e storage, having stored® hereon a conputer program having a
plurality of code sections for presenting hypernedia content, said code
sections executable by a nachine for causing the nmachine to perforn1the

steps of In3 eI e | B %@%éﬁ%rﬁ@é‘ﬁe%mté@ ahypey %Q'ﬁ’a@%ofﬁze”t
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readabl e BforHFe S@F‘é‘f‘?ﬁ g’é B 83 FRGEMei n said presenting st ep conprises

di spl ayi ng Wb content in a Wb browser, said Wb content containing
hyper|inks to magdeddroBatry/\eh wHenNb@ENt thd D@S vaHagerahi v ri@adabl e storage of

claim 34,cowggp%aalégamgpwn%awtaogger&t &R s%wetfhe%%lmf Lees cQél?eyb 36k

nmul ti media content 1n a nul Ia content player. ... The nachi ne readable
str age of 5RS 9BfeYAYarRE SF2PTW IS5 the riei-RT edbefd’eﬁ? etshﬁnf’?tr?ﬁn%tt &

conpri sescadllgpivapemg aldtmak suedl, tidleehVIs Monageontansteonithe ety ¢ed

hyper mdilﬁ(p@ﬁﬁgcﬁatcdrﬁeﬁt tlell BVicth@Ma38t - in3he E&e e bbpe sﬁB@éﬂﬁEﬁ@lyStQﬁ&ge of
any of clteH s 32,10,36 W %regller‘}, E@.I d C}?%Phg?e ?:Pa% | setsh cacdg

hyper nedi a S oHTeAt TRB 8 AUNI CATT Ve FPRKEd sard content

br owser . ?éecq'ﬁ@en%?ﬁ%m? éé%f%lb’lhé %P%§h6f°°§ﬁ?SR5’FldtIFgalcPr§h?§12h¥QF13'?dla

wher ei n saintlegtadli ag ckiemEvedigiliestys vhehinogimyperaredent dopveemt in a | ocal
cache communi catively linked to said content browser. 20 39. The nachi ne

readabl e stor e Of %anqj cl achgslr?’%he se%8 o%%!teérntgg‘lg% g‘gchl Q. esrt gQ
conprises: eval UGSt Ry aval tabl e system Tes6ur cos ESPHs&d Upon: sai d
eval uat i O}EPeBAH A SXPHLFAILE HE P IEAFEHERSS AF IHP¥hLoPatignpRrsk e ache wher e
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program stream. Further, it is assumed that an egqual or greater amount of

bandwidth is available between the gateway server and the data server
acting as the hypermedia content source. Therefore, for networks with
25 less bandwidth available in the last mile between the gateway server and
the set-top box, caching materials at the gateway server may allow more
efficient use of resource. When the client device lacks sufficient
capability for storage or for running such applications, the gateway
server is the best place for both content and control to reside.
30
Example 2 - An end user can use a Web browser in a client computer
to view content on the Web. In one Web page, several hyperlinks to other
Web pages can exist. The user can select particular hyperlinks in the Web
page which can be added to a DVL. During the user's browsing of
35 subsequent Web content, the DVL Manager can download to the cache
hypermedia content associated with the selected hyperlinks added to the
cache. In this case, it is assumed that more capability is available in
the client computer as compared to a set-top box. Therefore, it is more
likely that the cache can reside in the client computer.
40
Still, it can be advantageous to have two caches-one in the server

and the other in the client computer. More particularly, if the



35 based upon said eval uati on, downl oadi ng said hypernedi a cont ent
associated with said stored hyperlinks to a hypernedia content cache when
sai d systwowvz/egorr ces are avail able, and del ayi ng sai d dowcraaRiitegeshen
sai d systemresources are constrained. 40 41. The machi ne readabl e storage
of any of clains 32 to 40, wherein saidlgaching step conprises: WO
02/-111& PCT/ @B01/0-t918 25 configuring a page depth to which said
hyperlinks in said hypernedia content associated with said stored

hyperlinks can he foll down| oadi ng. sai d Q‘y pernedi a content associ at ed

a [o} nte e cached 1 oY stan
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cache. 43WebT@8nd£%€h'ﬂ?1% {xé?éid%Qxll &b Pl 398 KL Q:Qa/ ah Ql@lzﬁh@?ef&m‘@ach‘é@er ein

said 20 cachl n% step further rrgrl ses: establishing a set of folders

havi ng an“®5EBEt 5t P8 & ?5 downl oadi ng sai d hypermedia content to
séPected ones of said set of 25 fol ders, each folder in said set containing
hyper medi a contefibl€eqr -espeRdi dig boevaWO@irﬁeﬁssach adeadvidibh cSoﬁ:indc{Eé?ﬂ der .
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of any of umdvaihsbld32 to 48, further

With a limited amount of storage for such hypermedia content in the
25 cache, this presentation of the cached hypermedia content can promote
timely use of the material before determinations are made as to which of
the selected hot-spots can be preserved in the DVL for the user. This
allows the viewer to view the data or complete the transaction, if it is
an e-commerce transaction, and discard the hot-spot. If the user changes
30 the TV channel, the previously marked hot-spots also can be presented over
the TV. This provides a measure of time sensitivity to the cached
hypermedia content and ensures that the hypermedia content will be viewed
before relevant context is lost. A further aspect of example 3 can
include the addition of other, pertinent hypermedia content to that which
35 has been cached. For example, if a national advertisement and a national
hot-spot had been telecast, the review at DVL inspection time can include
local, pertinent, information such as hours of operation, retail locatlons
etc. This ability to modify and potentially add to the original
information, based on a user's expression of interest, location, and other
40 demographics supports a new business model. In this business model, the
business entity supplying the additional material, and providing the cache

can generate revenues from advertisers, viewers, local franchisees, etc.



10 conprising: selecting hyperlinks in said delayed viewing list; and,
presenting cached hypernedi a content associated wth said selected 15

hyper | i nkeo 05@1167he nmachi ne readabl e storage of any of cl ®&CmTsGBA/¥®s844,
further conprising: selecting hyperlinks in said delayed viewing |list; and,
20 adding said selected hyperlinks to altist of bookmarks in a content
browser. 51. The machi ne readabl e storage of any of clainms 32 to 50,
further 25 conprising manually nanaging sai d cached hypernedia content. 52.
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stored 10 Yd cach urrin uring sail gent at i on° of
sai d hype‘iarfédiiat:%ﬁ?‘ént in said cI i ent-side content br owser, and, charging
said end-user a fee for said content caching. 15 54. The nethod of claim

53s df ulrt her compilrsti@: the &nﬁmltohw&lyt ﬁ’e&gisgrﬁrfdrllﬁﬁéncﬁ QIseErtEbSGﬁiéHfj ondi n
said cli C r e " : o
et L8 0RE CRb, EI QWSS BFCHHE] 0RO 281 £ GRERRILNYP I

cont ent . he net ho 4 erern sal i S base

upon how FREhYSBt &8% F2EBt S aa?‘ﬁltleﬁﬁlkﬁagﬁe’i ﬁ1%%|1& cé"@ﬁeﬂrWB‘éﬁ?é‘d?’éP"&Sﬁt ent .
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end user request to do the same. Finally, the program can include means
for creating and managing a DVL, either locally by the client computing
device of the end user or remotely in a computing device accessible by the
third party provider.
25



58. The nethod of claim57, wherein said fee is based upon how many Wb 30
pages are cached in said third party content caching system
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comprises caching hypermedia content in a server communicatively linked to

30 said content browser.

7. The method of any of claims 1 to 6, wherein said caching step
comprises caching hypermedia content in a local cache communicatively
linked to said content browser.

35
8. The method of any of claims 1 to 7, wherein said caching step

comprises:

evaluating available system resources; and,
40
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said system resources are constrained.

15 10. The method of any of claims 1 to 9, wherein said caching step

comprises:

configuring a page depth to which said hyperlinks in said hypermedia
content associated with said stored hyperlinks can be followed;
20
downloading said hypermedia content associated with said stored
hyperlinks, said downloaded hypermedia content containing additional
hyperlinks to further hypermedia documents;

25 further downloading said further hypermedia documents, said further
hypermedia documents containing further hyperlinks to even further

hypermedia documents; and,

repeating said further downloading step until reaching said

30 configured page depth.

11. The method of claim 10, further comprising reconfiguring said
stored, further and additional hyperlinks to point to associated
hypermedia documents stored in said cache.

35
12. The method of any of claims 1 to 11, wherein said caching step

further comprises:

establishing a set of folders having an assoclated topic; and,
40
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The method of any of claims 1 to 13, wherein said storing step

further comprises:

associating expiration data with each hyperlink in said delayed

viewing list; and,

purging hyperlinks from said delayed viewing list based on said

expiration data.

15. The method of any of claims 1 to 14, further comprising purging

selected cached hypermedia content.

16. The method of any of claims 1 to 15, further comprising manually

managing selected hyperlinks in said delayed viewing list.

17. The method of any of claims 1 to 16, further comprising

automatically purging selected hyperlinks in said delayed viewing list.
18. The method of any of claims 1 to 17, further comprising:
selecting hyperlinks in said delayed viewing list; and,

presenting cached hypermedia content associated with sald selected
hyperlinks.

19. The method of any of claims 1 to 18, further comprising:
selecting hyperlinks in said delayed viewing list; and,

adding said selected hyperlinks to a list of bookmarks in a content
browser.

20. The method of any of claims 1 to 19, further comprising manually

managing said cached hypermedia content.
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determining if a selected hyperlink is associated with hypermedia
5 content having a limited lifetime; and,

if it is determined that a selected hyperlink is associated with
hypermedia content having a limited lifetime, identifying further
hypermedia content necessary for viewing said hypermedia content having a
10 limited lifetime, and downloading said hypermedia content having a limited

lifetime and said necessary further hypermedia content.
22. A hypermedia content presentation system comprising:
15 a content browser for presenting hypermedia content to a user;

a content cache for storing further hypermedia content related to

said hypermedia content presented in said content browser;

20 a delayed viewing list for storing hyperlinks to said further
hypermedia content in said content cache, said hyperlinks contained in

said hypermedia content presented in said content browser; and,

a delayed viewing list manager;
25
said delayed viewing list manager downloading said further
hypermedia content to said content cache during said presentation of said

hypermedia content in said content browser.

30 23. The hypermedia content presentation system of claim 22, wherein said
content browser is a Web browser and said hypermedia content is Web
content.

24, The hypermedia content presentation system of claim 22, wherein said

35 content cache is a local cache associated with said content browser.

25. The hypermedia content presentation system of claim 22, 23 or 24,
wherein said content cache is a proxy cache communicatively linked to said
content browser.

40
26. The hypermedia content presentation system of any one of claims 22

to 25, wherein said delaved viewing list manager further comprises:
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10 sald resource sensitive downloading agent delaying said downloading

when said system resources are constrained.

27. A hypermedia content presentation system configured for operation in
a cable system, comprising:
15
a set-top box connecting a television set to the cable system, said
set~top box adapted to present through said television set both television
content originating in the cable system and hypermedia content originating
in data servers in a data communications network;
20
a gateway server for providing an interface between said data

communications network and the cable system;

a delayed viewing list in said set~top box for storing selected
25 hyperlinks in said hypermedia content to further hypermedia content in

said data communications network;

at least one cache for storing said further hypermedia content
associated with said hyperlinks in said delayed viewing list; and,
30
a delayed viewing list manager for downloading said further
hypermedia content during said presentation of said hypermedia content

through said television set by said set-top box.

35 28. The hypermedia content presentation system of claim 27, wherein said

content cache is a local cache associated with said set-top box.

29. The hypermedia content presentation system of claim 27 or 28,
wherein said content cache is a proxy cache.

40
30. The hypermedia content presentation system of claim 27, 28 or 29

wherein said delayed viewing list manager further comprises:
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E: 11t1 10 said resource sensitive downloading agent ownloadlng said further
hypermedia content to said content cache when system resources are

available;

10 said resource sensitive downloading agent delaying said downloading

when said system resources are constrained.

31, The hypermedia content presentation system of any of claims 27 to
30, wherein said delaved viewing list manager further comprises:
15

a resource sensitive downloading agent;

sald resource sensitive downloading agent monitoring available
system regources;
20
said resource sensitive downloading agent caching said further
hypermedia content in a proxy cache where downloading said further

hypermedia content to a local cache can constrain local resources.

25 32, A machine readable storage, having stored thereon a computer program
having a plurality of code sections for presenting hypermedia content,
said code sections executable by a machine for causing the machine to
perform the steps of:

30 presenting hypermedia content, said hypermedia content containing

hyperlinks to additional hypermedia content;

storing selected ones of said hyperlinks in a delayed viewing list;
and,
35
caching hypermedia content associated with said stored hyperlinks

during said presenting step.

33. The machine readable storage of claim 32, Ffurther comprising
40 reconfiguring said stored hyperlinks to point to said cached hypermedia

content.
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content player.

36. The machine readable storage of any of claims 32 to 35, wherein said
10 presenting step comprises displaying audiovisual television content

combined with hypermedia content in a television set.

37. The machine readable storage of any of claims 32 to 36, wherein said
caching step comprigses caching hypermedia content in a server

15 communicatively linked to said content browser.

38. The machine readable storage of any of claims 32 to 37, wherein said
caching step comprises caching hypermedia content in a local cache

communicatively linked to said content browser.

20
39. The machine readable storage of any of claims 32 to 38, wherein said
caching step comprises:

evaluating available gystem resources; and,
25
based upon said evaluation, caching said further hypermedia content
in a proxy cache where downloading said further hypermedia content to a
local cache can constrain local resources.

30 40. The machine readable storage of any of claims 32 to 39, wherein said

caching step comprises:
evaluating available system resources; and,

35 based upon said evaluation, downloading said hypermedia content
associated with said stored hyperlinks to a hypermedia content cache when
sald system resources are availlable, and delaying said downloading when
said system resources are constrained.

40 41. The machine readable storage of any of claims 32 to 40, wherein said

caching step comprises:
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5 hyperlinks, said downloaded hypermedia content containing additional
hyperlinks to further hypermedia documents;

further downloading said further hypermedia documents, said further
hypermedia documents containing further hyperlinks to even further

10 hypermedia documents; and,

repeating said further downloading step until reaching said
configured page depth.

15 42, The machine readable storage of claim 41, further comprising
reconfiguring said stored, further and additional hyperlinks to point to

associated hypermedia documents stored in said cache.

43, The machine readable storage of any of claims 32 to 42, wherein said

20 caching step further comprises:
establishing a set of folders having an associated topic; and,

downloading said hypermedia content to selected ones of said set of
25 folders, each folder in said set containing hypermedia content

corresponding to a topic associated with said folder.

44. The machine readable storage of any of claims 32 to 43, further
comprising adapting said cached hypermedia content for full text searching

30 in a full text search engine.

45, The machine readable storage of any of claims 32 to 44, wherein said

storing step further comprises:

35 associating expiration data with each hyperlink in said delayed

viewing list; and,

purging hyperlinks from said delayed viewing list based on said
expiration data.
40
46. The machine readable storage of any of claims 32 to 45, further

comprising purging selected cached hypermedia content.
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viewing list.

49. The machine readable storage of any of claims 32 to 48, further

10 comprising:
selecting hyperlinks in said delayed viewing list; and,

presenting cached hypermedia content associated with said selected
15 hyperlinks.
50. The machine readable storage of any of claims 32 to 44, further
comprising:

selecting hyperlinks in said delayed viewing list; and,
20
adding said selected hyperlinks to a list of bookmarks in a content

browser.

51. The machine readable storage of any of claims 32 to 50, further

25 comprising manually managing said cached hypermedia content.

52. The machine readable storage of claim 32, wherein said caching step

comprises:

30 determining if a selected hyperlink is associated with hypermedia
content having a limited lifetime; and,

if it is determined that a selected hyperlink is associated with
hypermedia content having a limited lifetime, identifying further
35 hypermedia content necessary for viewing said hypermedia content having a
limited lifetime, and downloading said hypermedia content having a limited

lifetime and said necessary further hypermedia content.

53. A method for providing fee-based content caching comprising:
40
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yperlinks in said DVL and notifying a third-party content caching system;

responsive to saild notification, caching in said third-party content
caching system further hypermedia content associated with said stored
10 hyperlinks, said caching occurring during said presentation of said

hypermedia content in said client-side content browser; and,
charging said end-user a fee for said content caching.
15 54, The method of claim 53, further comprising:

transmitting to said end user for presentation in said client-side

content browser, selected ones of said cached hypermedia content.

20 55. The method of claim 53 or 54, wherein said fee is based upon how

many bytes of data are included in said cached hypermedia content.

56. The method of claim 53, 54 or 55 wherein said fee is based upon how
many times said end user caches hypermedia content.

25
57. The method of any of claims 53 to 56 wherein said hypermedia content
is Web content.

58. The method of claim 57, wherein said fee is based upon how many Web

30 pages are cached in said third party content caching system.



