WO 02/ 41162 PCT/ GB01/ 04968 1 USER SPECI FI ED PARALLEL DATA FETCHI NG FOR
OPTI M ZED WEB ACCESS BACKGROUND OF THE I NVENTI ON 5 Technical Field This

i nventi owoet/aties to the field of nultinedia content tranB¢®GBIEMICRCCESS.
More particularly, the invention relates to a nethod and apparatus for
user-specified parallel content cachinglfor optimzed web 10 access.
Description of the Related Art Ubi quitous access to hypernedia content, for
exanpl e Wb content, is 15 part of the common vision of a connected

socl ety. TOdaywsﬁ@Q%sc&%?Eﬂ'%%ﬁ&mﬁaﬂﬁaaﬁ %%ﬂy&%&ﬂﬁiﬂvawﬁ@%@ﬁ t hrough

client conputers an I NCreasi ng nunber eopl e e access 1o
hyper medi a content through television (TV) sets Additionally, Internet-

enabl ed tel ephones and ot hepadreRouNDe DF el IpEmesoncan of f er such access

wirelessly. Each time a 20 user accesses hypernedia content, the hypernedi a
content can_be acponpanled by a collection of distracting hyperllnks or

hot - spots——%ﬁ#%%rﬁﬁigbcess to even nore hypernedi a content. Many nodel s of
TV-based e-commerce envision that the consunmer can be 25 offered a

hot - spot on t heiscieRAt &l reBdtet! tLknoNEikD® JT0huRAbaL0 chiddnt 8t RinsBer
comrer cl a&Ldt LANZACchiQq. pa%t%h% WY thL_ in%eﬁé‘l‘“ Sk&g%gst&a% el g\éé_'m%r > can

click on hot-spots to retrieve a d I'on regar the subj ect
matter of *FRAYFOV §%Iu585rﬁ‘-’§ﬁ’cfjﬁfie%aéﬁ9%?jl icﬂntceﬁé ela\?hlﬁlqoir OPFl@HEideWiﬂhg
h¥per nediarcesnt 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 %cgorELQQD gLeHg ag&piegtatlon To further exacerbate the

pr obl em é%ﬂ?%ﬁﬁTTH;%TTTﬂCEU&%d_Tﬂ the presentation nay not be available
at tinmes other than during the presentation. A simlar problem exists for
Veb access vi andqedrput sfcesSpeChipaakily cantse] Banexdmle aidbébortenpage

hayi ng t r%l@f rmaycmgﬁrdfsmﬁ ofTQ%oHﬁgtea%cEQ%Ch9$&§ Oa%an COMdupUiNg to
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User s contxaet &glicho (twhesdti.er a8ti théda0U@h Internet- enabled telephones and

other Internet appliances can offer such access wirelessly. Each time a
20 user accesses hypermedia content, the hypermedia content can be
accompanied by a collection of distracting hyperlinks or hot-spots

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

illustrated by the following scenarios:

40



TV- adapted set-top boxes A user views a television programand notices an
indication that a 5 replica of the | eading actress' dress can be purchased
by clickiwgopmithe dress. However, the user does not wanPCT/GBdi/éept t he
delivery of the current programstream Yet, the user worries that the
hyperlink may not remain avail abl e sub8equent to the presentation of the
program Thus, the viewer either can buy the dress and m ss the show, or
wat ch the show and 10 miss the opportunity to buy the dress Simlarly,

| ater in the show, an |ng_ ca{’|0n |s |ve ntgn%te {nh:er t%s f%r t he program

background nusic gﬁeenarévw tapt & for-v Mg DYy CIicC ng ofT_arnot her

hot - spot. Again, the user m@@é@%‘?&?@m&%‘l—é@%s, but does not want to
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over the \g;l%ugrse 9{1 r%gn ng Ehed%él cl(g?mlssq])‘l é erI |rn S TRy, i dentdfl ed
as i nportant. Fe “G8er~f 611 6 Re“ Ay perTinks™ before reaal N8 P 25
t A& i nf orHESi E*HE OpPPRY YR EYY éariouﬁeél%ﬁ@reﬂ‘sostSlnéﬁﬂﬂufnam@rt &0 rtéeush?™ 021t he

poi nt i n iddecariiogi talgiaetd ithhie thheleitfeoputislbtofbnablkoscundeferienss:

began. SW%E%@&J#MM@W Qﬂlcﬁqlgﬁmméaem&dh&-%wnea&aldf sphay,sget hod

can include rteos\e,nél ng 1 Sn? Ié a, cont ef ég rrre df a cont ent

cont ai ni NG hRyper I ks oY a8 O hype d| ?a“bl t &%t #*%ori ng sel ect ed
ones of the hyperlinks in a del ayed viewing list; and, caching hypernedi a
cont ent assockadredivi#2h - Ifxcrhecghotied hNﬂ:ﬁéHrftléSnéthtth]lcﬂiheor@;ESﬂﬂti ng
step. The nethod can further i ncl ude reconfiguring the stored hyperlinks
to point to the cached dia content. The presen ste can i ncl ude
di spl ayi ng Veb™ Eﬁ‘gtugﬁf 5% 5 HIESAREO™ H Fhadre é"s" ?%e “ontent can
contain ¢ryysert i"mksht enalfa@ﬂﬂﬂéﬂfal WWebr essat e, 15Trfece<f1 eeéhttihegclsatlésn%ﬁ SO can
40 incl ude pkayinggriaekisrmhtidedhaanC 6adeny, inktBodidhl | fERHieh,CoaLBREnGl ayer .
Fopal ly, éﬂéeti?éu%ﬁﬁ%fo@gsék@ptrﬁaaguéﬂ%?c' U%ng&phﬁ:‘!iengeé‘dﬂboé’ﬂesldééeﬁﬁi &SI on

content conbin Xgerne cont ent kn a television, set. WO 02/41162
PCﬂ7<SBOl/fﬁf§8€F er will wént to pursue a hyperlink cross-referencing some

additional material, but only after reading the current content. In fact,

over the course of reading the article, many hyperlinks may be identified

as important. If the user follows the hyperlinks before reading all of
25 the information, the user can become "lost" and unable to return to the

point in the original article where the pursuit of a cross reference

began.

SUMMARY OF THE INVENTION
30
A hypermedia document display method can include presenting

hypermedia content, the hypermedia content containing hyperlinks to
additional hypermedia content; storing selected ones of the hyperlinks in
a delayed viewing list; and, caching hypermedia content associated with

35 the stored hyperlinks during the presenting step. The method can further
include reconfiguring the stored hyperlinks to point to the cached
hypermedia content. The presenting step can include displaying Web
content in a Web browser. In that case, the Web content can contain
hyperlinks to additional Web content. The presenting step also can

40 include playing back multimedia content in a multimedia content plaver.
Finally, the presenting step can include displaying audiovisual television

content combined with hypermedia content in a television set.



3 The caching step can include caching the hypernedia content in a server
comuni catively linked to the content browser. Alternatively, the caching
step canweotude2 cachi ng the hypernedia content in a | ocaPCTaBhE04968
comuni catively linked to the content browser. Notably, in one aspect of 5
the present invention, the caching step ¥an include eval uating avail abl e
systemresources; and, based upon the eval uation, downl oadi ng the

hyper medi a cont ent associated with the stored hyperlinks to a hypernedia

content cache \M;en t gtem reso?ﬁ acrelggt\:/ael able. .Addi tj al I 3%0 t he

caching step can inc uc?e Wing rliedie Con{entt

resour ces sé’?‘éercﬁ?i@t‘lr“aﬁféﬂelﬁl:llﬁﬁlfﬂ/ Fotthe %%ﬁf‘?\d’rs"f’%?f ca‘?‘r“ieﬁﬁ?*ﬂﬂély' the
eval uat i ngaehviab| siFpe cay Shemdecsatirioe ssheamtberbasiedcoupent t 1o ackalaliatdchn,
cachi ng tbemﬂﬁdﬁrl&mrvebypl%mlta Q@E&Menl:rbx%wgéanYNmﬁ whebge @emtoa@h ng
t h furt h%f; é(:?senneedl 99}16”% | O%ge %gg J%c?[age %972 t rtaI n alvggﬂ bl
resources 1 A~ and aspect rhqe Fesent 1cavents on.- the I'mg step
can incl ﬁb]%t%ﬁ?ﬁ%f;?ﬁg aadpz?geecaéla% tlhB Wﬂléﬁtltoﬁe dppePIdinksthen t he

hyper medi ayvpemrtantcoassuc aai@davdd hithehstapeed hyperlinkk o aryperfalibowed;
downl oadi egnténtaecmgem@ldtﬁe csggé&me@éﬁe&é at-e bl  fhithe ﬁé&&f&a@ype&hé nks,

t he 20 domcl:r(l)i%de%; gyg I Ted aaecgnlt ent i n agi .addi .t i onal é/tperl Inks to
further Ryper %cunenlf T aP’tlﬂ%r OV\% oXUIAE TR TR £HeY “hyper medi a
dounent sre%%’écﬁﬂratrﬁe?oqﬁﬁﬁq?édl Figptliymethss ceghtg ﬁ‘i%gcﬁlfurlflﬁbidehyperl i nks
to even fevdiherihypeaiedia decunrerbsircand,andepeatbtngpohhehd vrdlh@rion,

downl oadi egclstneptwTfhitﬂeeaﬁ@en)gealaec&e@m ey sdpxraegeca%gtvhzerz%omgomhgod of
t he |nven1;cirlonf r# % rmegla Cenreec‘togfl guir | ggca% tored,dr urt eg and

addi ti onal"RyPerfTnRETEpoT i 18 a8 6ci 3t Yp&thedra §oRUIRSAEs stored
in the caé’ﬁ%@url%?eover to facili tate the organization of the cached
hyyger medi a cont ent, the caching step can 30 further include establishing a

set of fol der5Iﬁaéﬂolﬂﬂe@%sééé@%aﬁr{%dpié%%hﬁunv ,ondoeml Qé’cq{lﬂg ét@ﬁ g%oer nedi a
ers, eac older. in the

T
fol der. Ficartdny agsgciftrs vithathe searehimeetlieke seheee Ryperwrddicaveraceny
t he met hodhe apentddidecabentl @ptodigtidavicnchedstvrparmpdrpigentert for ful |
text sear %Q&zrﬁ%a!iéh %y{aé‘}rdedlé %&é&%%&a‘%ﬂ%&%cﬂdl‘ﬂoﬂé‘f 135880 Lk Ot BE-dpEeSent
I nvent | Onhyé£¥%e %nghentgp éﬁrtheéJngnloadlng the further hypermedia
documents, the further hypermedia documents containing further hyperlinks
to even further hypermedia documents; and, repeating the further
downloading step until reaching the configured page depth.
25
The method of the invention also can include reconfiguring the
stored, further and additional hyperlinks to point to associated
hypermedia documents stored in the cache. Moreover, to facilitate the
organization of the cached hypermedia content, the caching step can
30 further include establishing a set of folders having an associated topic;
and, downloading the hypermedia content to selected ones of the set of
folders, each folder in the set containing hypermedia content
corresponding to a topic associated with the folder. Finally, to
facilitate searching the cached hypermedia content, the method can include
35 adapting the cached hypermedia 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 with each hyperlink in the delaved
40 viewing list; and, purging hyperlinks from the delayed viewing list based
on the expiration data. Additionally, the method can further include

purging cached hypermedia content associated with the purged hyperlinks.



i ncl ude associating expiration data with each hyperlink in the delayed 40
viewing list; and, purging hyperlinks fromthe del ayed view ng |list based
on the ewdozasiten data. Additionally, the method can furtP€T/GBavb496%
pur gi ng cached hypernedi a content associated with the purged hyperlinks. WO
02/ 41162 PCT/ GB01/04968 4 Significantly¢, the nethod can include manually
managi ng sel ected hyperlinks in the delayed viewing list. Alternatively,
the nethod can include automatically purging selected hyperlinks in the

del ayed vi.ewi j .St t h incl ing hyperlinks
in the dé%%&%gg?n%%émfﬁgqf?g%ybg%gscgg%ég%?%ﬁgyé%%ﬁ%gghiﬁgggé%ia cont ent
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hyper medigeone8t chaving arldddichets! if @hbr®ntbgentbfdeng 15 further
hyper medi a content necessary for view ng the hypernedia content having a

limted lifetime, and downl oading the hypernmedia content having a limted
| tfetime and tThe Rededsey FrTeRet Ay PR FABHR &Y CoAPeHtY the Iippeetredi a
docunent Wicephaiiasystcent i NFaecoy dameecadhthg tftep 2 jmient ideeearimangeifent s
can I?C| ;@%eéﬁ&&]@tﬁ&lefbﬁm @@;asfseﬁia(%%asﬁ%l ﬁ&&e;ﬂydil%rmt kat Q%Qtwgndta totﬁ user;
a content. ca .or_storing further er conten a o, t he
o moai HIRERT nPreda JHIEEL e R s, S R A B
list for &EFLHFINYHEr Iyrmreedie eartenf BAVABY hypeivteedt g cEHrf ententaty g

CORt ent cachaer thypedmeped |donkentc aateasaed 25 Virwidie thy pebretidaa comntent

present edydAng e 161N 3 RE NS Chna M1 Raded AUEChy ¥l AWM BGdnkSht HROAGEL. The

del ayed vj.ewi ng .l.i.st, man can downl pad, t further h rmedi a cont ent
Lo the colPRNTS CAIRE=RuPThert REB BEErk GLT B UP- PR RYBEPREdi a content i n
the content browser. Also, the delayed viewing |ist nanager can add

hyper | i nks assacivateedimt tdectuentf ardchey dygper mediaodfarcentvaimt tho t he del ayed

VheW NG | igfentiR 9PGn3SRERE Qfn 1RSI JaBVERLhVESYSLRE: {epiRRhenty browser
can be a . Wb browser and the hypernedia con en% s, Wb cgur}ttggg. Not abl y,

hyper: conten o us a tent t
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browser. BEeArtEenedrteet yeletrs Eorfhentyreapdioc arrtset Prserenapichr e
comuni cadédntehy browser; a delayed viewing list for storing hyperlinks to the

further hypermedia content in the content cache, the hyperlinks contained
25 in the hypermedia content 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 presentation 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. Notably, 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 downloading when the system

resources are constrained.



| inked to the content browser. Significantly, the delayed view ng |ist
manager can further include a resource sensitive downl oadi ng agent. The
resour ce venyitibye downl oadi ng agent can nonitor avail abl BCEEB0EMISESOUr CEeS
and can downl oad the further hypernedia content to the content 40 cache
when systemresources are available. O herw se, the resource sensitive
downl oadi ng agent can del ay the downl oadi ng when the system resources are
constrained. W 02/41162 PCT/ GB01/04968 5 A hypernedi a content
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further hypermedla content to the content cache when system resources are
available. Conversely, the resource sensitive downloading agent can delay
the downloading when the system resources are constrained. Also, the

25 resource sensitive downloading agent can cache the further hypermedia
content in a proxy cache where downloading the further hypermedia content

to a local cache can constrain local resources.

The present invention can be incorporated into a business method for

30 providing fee-based content caching. This business method can include
receliving requests from an end user to store in a delayed viewing list
(DVL) selected ones of hyperlinks contained in hypermedia content
presented in a client-side content browser; responsive to the end user
requests, storing the selected hyperlinks in the DVL and notifying a

35 third-party content caching system; responsive to the notification,
caching in the third- party content caching system further hypermedia
content associated with the stored hyperlinks, the caching occurring
during the presentation of the hypermedia content in the client-side
content browser; and, charging the end-user a fee for the content caching.

40 Additionally, the method can include transmitting to the end user for
presentation in the client-side content browser, selected ones of the

cached hypermedia content.



receiving requests froman end user to store in a delayed view ng |ist
(DVL) selected ones of hyperlinks contained in hypernedia content presented
in a cliavoezide2 content browser; responsive to the end UBET/GBOEOHIEST S,
storing the selected hyperlinks in the DVL and notifying a 35 third-party
content caching systen responsive to tle notification, caching in the
third- party content caching system further hypernedia content associ ated
with the stored hyperli nks the caching occurri ng during the present ation

of the hyper neg onte the client-side browse
charging the end 6§%r0a3 dhult)(nnelhcoﬁttan?ﬁt ggcszh n(ceiata 6 Addi” lll%e?ldg ¥ thet he

net hod ca‘i?cflﬁ%l%%ntetdéﬁs‘?ﬁnﬁ?ﬁg My arpetiaryy udde #eé’r carh g SRAFESt YROF ]P‘PW t he
cl i ent - sirdaycoitegnthehrodsery Sehecthgdenrdsa gfontdre. claghety hyper medi a
content. ﬁé@e%éé%t@g/c%% %@Q&nté’tt-rhelrf QBaCaRsbe ased upohoyLmNy
by% es of tgaét oare : %Iegde eI nartehga e qut%?g.’gfz ar? conI: Q: cachin

Al ernatlvpef1 T g™ a1 be basedrl upon How na Y s - tThe “Bnd “tser
caches hy%fé;ltﬁ%dl a content Not abl y, the hypernedl a content can be Wb
content. In that case, the fee can be based 5 upon how many Wb pages are
cached in the third party $epf8akctarrblbr S¥® bemeR® EF DESCRI PTI ON OF THE
DRAWNGS 10 Figure |Ais a schematic diagramillusirati ng an exenpl ary
hyper medi a content presentation system suitable for use with the present

i A%ention. Fi gliverd BA &s & schrawhi¢ cidoeay ahustrasinoatn egemiaalt er nati ve 15
exenpl ar yhg@ygaeédmd&calteﬁﬂtpeaberwaes@nts@&&&ns@;}teltoeén = dablvecd ehe Useswhd h the

pr esent 'ﬂl\(r%ﬂ{:i . Figure 2Ais a flow chart illustrating a nmethod for
adding hyperlinks to a del ayed vi ew ng list in accordance with the
inventive 20 arrangenents. Figure 2B is a flow chart illustrating a nethod

for caching heiperedd as copteeretipadpiiadiblushypemoi sk sliermatiied ayed
View ng | d:ehpladdnihguibiad cbstent bbReknelitagh afstbh Wst at1eNgod UBE i1 0AShe
performed by a del ayed view ng |ist manager configured in accordance with
the inventive arrangenents. DETAILED DESCRI PTI ON OF THE | NVENTI ON 30

Overview. The present invention is a hypernedia content presentation nethod
Figure 2A is a flow chart illustrating a method for adding

hyperlinks to a delayed viewing list in accordance with the inventive

20 arrangements.

Figure 2B is a flow chart illustrating a method for caching

hypermedia content specified by hyperlinks in a delaved viewing list.
25 Figure 3 is a block diagram illustrating functions performed by a
delayed viewing list manager configured in accordance with the inventive

arrangements.

DETAILED DESCRIPTION OF THE INVENTION

30 Overview:

The present invention is a hypermedia content presentation method
that can include presenting hypermedia content through a content browser
wherein the hypermedia content contains hyperlinks to additional

35 hypermedia content. Selected ones of the hyperlinks can be stored in a
delayed viewing list (DVL). Finally, hypermedia content associated with
the stored hyperlinks can be cached during the presenting step.
Additionally, the stored hyperlinks can be reconfigured to point to the
cached hypermedia content.

40

In accordance with the method of the invention, a user during a

content browsing session can identify hyperlinks in hypermedia content



that can include presenting hypernedia content through a content browser
wherein the hypernedi a content contains hyperlinks to additional 35
hyper mediveo oomtient . Sel ect ed ones of the hyperlinks can bRCHGBOEWISH a
del ayed viewing list (DVL). Finally, hypermedia content associated with
the stored hyperlinks can be cached duri’ng the presenting step.
Additionally, the stored hyperlinks can be reconfigured to point to the
cached hypernedia content. 40 In accordance with the nmethod of the
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n@bti ”EdiébdaQE£¥§;S As will be understood to one skilled in the art, where
hypermedia content 142, 147, 149 is specified according to HTML, the
hypermedia content 142, 147, 149 can be referred to as Web content which
can be provided by a Web server and decoded and presented in a Web
browser.
25
Notably, hypermedia content 142, 147, 149 can also include therein
hyperlinks to resources for example graphics objects, multimedia objects
and further hypermedia content. Similarly, hypermedia content 142, 147,
149 can include embedded graphics and multimedia objects, as well as
30 program scripts, for example Javascripts for execution as Java applets, or
Visual Basic scripts for interpretation by a Visual Basic interpreter.
Finally, the hypermedia content 142, 147, 149 can be a multimedia stream
of data with which hyperlinks can be associated. Specifically, hypermedia
content 142, 147, 149 in this regard can include streaming video with

35 superimposed hyperlinks, or "hot-spots".

As shown in Figure 1, a hypermedia content server 122 can provide
hypermedia content 142 on demand through network 130 to a requesting
client 110 in which the hypermedia content 142 can be displayed in a
40 hypermedia content browser 11l. As will be apparent to one gkilled in the
art, in practice a user interacting with the content browser 111 can

request the hypermedia content 142 by specifying to a proxy server 112 a



and further hypernedia content. Simlarly, hypernedia content 142, 147,

149 can incl ude enbedded graphics and nultinmedia objects, as well as 30
program seoopsge2 f or exanpl e Javascripts for execution asPOWGROEPPbREtS, or
Vi sual Basic scripts for interpretation by a Visual Basic interpreter.
Finally, the hypernedia content 142, 14%, 149 can be a nultinedia stream

of data with which hyperlinks can be associ ated. Specifically, hypernedia
content 142, 147, 149 in this regard can include stream ng video with 35
super i WDO@Q.damoQ%Eédﬂﬁth Qhe "ME::MES ont&St SAOWN ThD ;Fxlogyrs%r%er ai1hyper medi a
content sgrver %detcregv%)rt%w de e&rrequmgd{:ont ent t1144ﬁ2 on. ge%d t hr ough
network 1357 o°& reques hA0 Th TTEdi 4 content 142
can be dlnﬁﬁfﬂa’gﬂeéwrifr§m4’€flehg¥5%ﬁrrﬁﬁ@’raaCé’e?ﬁnén%erﬁ'%v%ér Slleﬂfewymﬂq UBk-
apparent to one skilled in the art, in practice a user interacting with
the content brvﬂl\gﬁet!helé%m@agerxfe@qyﬁﬁqaé hecByRer Bﬁglréq&ég%érﬁ lé‘x?edlix

speci fyi 0 a o) rv WO 02/ 41162 P 01/ 04968
2eoci at crriPe (Hherohnobie Bipeimeath ST, T0Re o S BIVE: STTST LR turn,
can retri ‘e"\?’ec?fﬁ‘elnih%'m?e 2 FeMyRE FREPETRIRE ettt R 1AArtvughe {IeEuesiéngior k 130

from t he diipet medi a TentErht SEOYein 1d2h Spesidrededyy thdiereliitstel Mipenmédia

proxy Seré’cﬁlfteﬂ-é%zlﬁa& Vcﬁé?eds\é?du% |@§e rc%ﬂl:@r&t Spompefl@dg tﬁé)n:te%t 142 from
t he hype a [of0) ni cate

redi a content _serve
LR L o DR AP RCIEURR ot 24 JSr oot RTS8 s P A v b GHESTITaL The
client 119Pntert tld?n, Rebrdpr ekasist thh dvpegedsa sdnignset fredeanulédmdnt 142 to
the user ddntbhe enatwerh rewser dddmedy dubeplyebmviGuaNiesadtentidtd@ounds

i nvention,d $;80f PELRLY;Jdipited to displaying hypernmedia content 142.
Rat her, where the hypermedia content 142 is nultimedia content, the term

"present" can nean audi bly or visually presenting sounds or video,
réBpectivel y. ASnpsehebect abery dypeivedhy serhendi 44% At Wed Topbentbe Wb
content dlisskibdrutiettrass ahe hierhed.er RelordAsaer dinegbynrehhoesdent 1 baawser

111 can e .a,Meh HrQusels %HQ Qﬁy RQ¥ %@é VcPalh ﬂel% ﬁé%‘ RGP sW%herp &Qi%

server which can receive S nt fromthe

browser. Tt 8BTS HIFsHY S’F%rfo’é %pf%ﬂtfnbtﬁ"&%sé? B §°r°‘t’?‘f'§ hylR&FRedi a
content 132 skewn 20v cyatRiaryt birerer lepper thalkyrafnadhia cearterdf dd2 tegnf urt her
hgper medi eortait ehbreitdypekd Inisd @heth kcan hyper rediaraentiBpbrtR@LY edontdzy, 129.

Were thel47hypgg Tedi 994&?@&9&% deD s%?x?&r%”im t ey hypelld pks can refer

to further imedia content, file resources, etc. 25 The
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Web pages, multimedia content, file resources, etc.

25 The content browser 111 can include any means for presenting
hypermedia content to an end user. By presenting, both audio and wvisual
presentations, either exclusively or in combination, are contemplated.
Example content browsers can include conventional HTML browsers, XML
browsers, MPEG players, VoiceXML browsers, etc. In operation, the content

30 browser 111 can present to a user requested hypermedia content 142 as
shown in Figure 1A. The requested hypermedia content 142 can contain
hyperlinks to further hypermedia documents including hypermedia documents
147, 149. The user can select particular hyperlinks for storage in a
"delayed view" list (DVL) 118 in which hyperlinks to further hypermedia

35 content 147, 149 can be stored. By storing the selected hyperlinks in the
DVL 118, the hypermedia content 147, 149 referenced by the stored
hyperlinks can be downloaded to cache 116. Notably, the hypermedia
content 147, 149 not only can include further hypermedia content such as
additional Web pages, but also hypermedia content 147, 149 can include

40 graphical objects, multimedia objects, file resources, etc.



hyper medi a content to an end user. By presenting, both audio and vi sual
presentations, either exclusively or in conbination, are contenpl ated.
Exanpl e ovavzmtichr onwsers can include conventional HTM. br pOBEB81/044b8
browsers, MPEG pl ayers, Voi ceXM. browsers, etc. In operation, the content
30 bromser 111 can present to a user reauested hyper medi a content 142 as
shown in Figure 1A The requested hypernedia content 142 can contain
hyperlinks to further hypernedi a docunents including hypernedi a docunents
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The DVL manager 114 can delay downloading the further hypermedia

25 content 147, 149 when resources are constrained. Moreover, the DVL
manager 114 can consider the type of content presented in the content
browser 111 when determining whether to delay the caching of the further
hypermedia content 147, 149. For example, if bandwidth-hungry streaming
media is presented in the content browser 111, the DVL Manager 114 can

30 delay the caching of the further hypermedia content 147, 149 until the
streaming of the media has completed. However, if a simple Web page is
presented in the content browser 111, the DVL Manager 114 can cache the
further hypermedia content 147 during the presentation of the simple Web
page. Notably, in most cases where conventional Web pages are displayed

35 in the content browser 111, the DVL Manager 114 can concurrently cache the
further hypermedia documents 147, 149 as hyperlinks thereto are added to
the DVL 118.

While the system 100A of Figure 1A illustrates the retrieval of
40 hypermedia content 142, 147, 149 in a hypermedia content browser 111 in a
client computer 110, the invention is not limited to a client computer

110. Rather, in another aspect of the present invention, hypermedia



or vice versa. The DVL manager 114 can del ay downl oadi ng the further
hypernmedia 25 content 147, 149 when resources are constrai ned. Moreover,
the DVL wenzgas2 114 can consider the type of content preBenGBd1/4968 he
content browser 111 when determ ning whether to delay the caching of the
further hypermedia content 147, 149. FoY exanpl e, if bandw dt h- hungry
streaming nedia is presented in the content browser 111, the DVL Manager
114 can 30 delay the caching of the further hypernmedia content 147, 149
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shown in . FlgargelB cnlbeshynerdiedi g conienio 142, 147, 149 can be provided
to an end wuser not via a client conputer 110, but via a TV 115 havi ng a

set-top box 119 connected to a cable system 109. Mre particularly, the
cabl e system 13 ¥bds eape¢mel ude aningieml oqd/ useryicee éaratt 143 ithewhi ch TV
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the i nvention, ers can inter th the
and. mouse clléis, can Be transéattegmon two way cable to the digital TV

service center 113 in the cable system 109. The input device events can
be extracted from the cable signal and passed to a gateway server 150

25 communicatively linked to data servers 122, 127, 129 in the data
communications network 130. As in the case of Figure 1A, the data servers
122, 127, 129 can be specific e-commerce servers positioned in the
Internet. Notably, a server 112, for example 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 limited, the cache 116 can be

included in the server 112.

Notably, the system 100B can include two caches: a cache 116
positioned with the server 112 and a local cache (not shown) positioned in
35 the set-top box 119. By including two caches, specific cached hypermedia
content can be stored locally in the local cache to support the scenario
where a user intends to disconnect the set-top box 119 from the network
130, but continue to browse hypermedia content in the content browser 117.
As a result, the user can "download" to the local cache desired hypermedia
40 content for browsing at a later time when disconnected from the netwoxrk
130. As 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



20 hypernedi a content 142, 147, 149 in a simlar manner as in the case of
Figure 1A, Specifically, input device events, such as keyboard strokes and
nouse cl ivet8/4aen be transmtted on two way cabl e to the BCDGBal/04D68
service center 113 in the cable system 109. The input device events can be
extracted fromthe cable signal and pasééd to a gateway server 150 25
comuni catively linked to data servers 122, 127, 129 in the data
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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. Subsequently, 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 i1llustrated in Figure 1A. Figure 1B
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refers. Sugbefidctapidey letdliss caching step can occur separately albeit

during the process illustrated in Figure 1A, Figure 1B WO 02/41162

PCT/ GB01/04968_, 12_nore particularly illustrates a methqod for caching

hyper medi a con%lgﬁfflcﬁﬁﬁ‘ﬁg t%%é%%@é%ﬁ?ﬁﬁ%nbeoﬁ h%ggﬁ%u&l%aa%eé’ﬁt ent in Figure
1A5 Begi nmifimgnidatively 2Pukedf tFitgarioghichheaDyet eivagieie easrcdetst nine 5
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cé%%gng J% 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 constrained. 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
transmigsion 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.



Significantly, the DVL Manager can be a "background agent" 15

comuni catively linked to the DVL which can retrieve the associ at ed

hyper mediveO eomtient as specified by correspondi ng hyperl i nRET/&Bd1/¢A68 St or e
the sane in a cache. Notably, the DVL Manager can fetch and store the
hypernedi a content during the primary vi®w ng of hypernedia content in the
content browser. |In consequence, the DVL Manager can be resource aware, 20
for instance in terns of communi cations bandw dth, data storage and

processor avalyahihil (o 4% Sl PN 0pNage mER 0 B0U &l DAl DS,

caching of hypernedia content does prinmary t ask of
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cache. As.3 [esu pa. 48 ectedlh?.%“ Tpentinkoeo g?é:'%ggr?dco ByPgGfredi g content, the

e
hyper medi & coRtent i'sTaval
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. In 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 gystem 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



10 presentation. Significantly, the DVL Manager can provide an interface to
the content browser through which cached hypernedia content can be

present edvOay4i162 t he cached hypernedi a content were stil | PE®SBdi/MY68 N dat a
servers 15 associated with the hyperlinks stored in the DVL. Mire
particularly, a wuser can view hyperlinks in the DVL and can | oad
correspondi ng cached hypernedia content w thout requiring the content
browser to retrieve the hypernedia content froma data server associ ated

with the M%grgagr@ECulaBa]&g)%gllr}ﬂelp\é’le I\@&agl?c{ C\A@'JI:‘A Qg'yl% a %p%??gdhr etrieved
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choose t ou1adday Reisdivgesddpkit @na et of bookmarks associated with the
coptent browser. 25 Notably, in addition to caching hypernedi a content
corresponding to _hyperlinks added to the DVL, the DVL Manager can provide
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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 subseguent
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.



the user to logically organi ze cached hypernedi a content. Specifically,
cached hypernedi a content can be organi zed into a series of topic fol ders.
Accor di ngvg 902/41162 DVL Manager 114 can include a create topPCT/GBOUI680
function 314 and a delete topic folder 316. Additionally, the DVL Manager
114 can include a function 318 for addi]r?g DVL entry to a topic folder, a
function 320 for noving a DVL entry fromone topic folder to another topic
folder, and a function 322 for renmoving a DVL entry froma topic folder. 15
Finally, dhgaiMeulinages shléhLan, ddinbdide cendedei ddnt ¥e fOWRIdaguifag t he

cached hypernedia content to beindexed wth a,full text search engine. In
consequence, e9uSer Can sear cfﬁ downi oa eolyhyperprye I°A-content  for

speci fi ¢ TeywRrdsa R oritteprRerl Mefe 6P dFegPYL - t Fee DVPevighagfst of Idecan
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25 applications, the DVL Manager can be configured to acconmnodat e
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al, associ gt gﬁe g%%«?a{ theament d3asl Mt an Or"fa'cé uﬁert%sgnkﬁd #]nrtl:ezt: &t &n tent
browser of" the =Y T RISt e e d P R ypertink Has &1 it t ed

| i f e- sparFabhe DVEEBO Mirrrgabiveln ¢oajRIBcHrmATeRi 197 FHrresErs #rtHiGYPEi oned
W th the gabtenala Sekteed inCarnobel canhe gur gtk kot-hobhbed. oseenighyofwHehe

si mul t anegus] Yer PEESQRL QY PLAYAMSLLORM AL ALSQ CARREA: A% &H Lod
hyper medi a_cont Ent e eﬁ@,ltnor ed or. .activated at a

to .allaow the hyperl to b
2Per 1 e EEb B e B T RpitvEe sk e PRESOAR R D <
f 4hcti on eafePe i85rHGkbavpeEbly foroviatens o Ebth corkmiitr BrovgAtial sel ecti on.
Exanpl es: Exanple 1 - The user is watching a television programon TV and

sees 40 an indi,catd@nof Rat & GORM fhe IRE-{LAMLNG AG §88cwad! 5T L aDE
pur chased ickin I S case, tgge dress is a
p

by_cl on the dress. Notably, .jnt
hyper rnedidrfpffi%‘?l Fpbite ?Jclﬁbﬁglstyaoﬁfﬁéfuluicﬁﬁ ?% eﬁiﬂlﬁrhg?ca}w&éral’?g content. WO
02/ 41162 FectlTEA1t04F68ndvEdt phy tliscidsamed tthet figy & heablhyidragdivatemnt ent
can be a ¢hipage BodwidNdididtisNgs dRae-RAATERNCE: tobasisRat dxohcadared ynt he

p_ur chase &Ira&f@. QE@?% pr&ﬁm%@éa&%tm gﬂ%cteﬁﬁgerthé r&%aigcy; '8? 11,:1)1\4- The
video streamof the tel evlnm on._pr ogr am Be&al ns uni nit err ulpt ed. c
Subsequerﬁﬁogfaﬂf ﬁérﬁagner FC%FT B it is assume at an egual or greater amount o

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 capablility 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



5 presented with further hyperlinks superinposed on the video stream which
the user can selectably add to the DVL. For each entry in the DVL, the DVL
Manager o¥®o02/¢t1pl eve correspondi ng hypernmedi a cont ent anBCEGBOEI4bE samne
in a cache positioned 10 in the gateway server providing the interface
between the Internet and cable system Xternatively, the DVL Manager can
store the retrieved hypernedia content in a local cache in the set-top
box. Subsequently, when the user is ready to review the cached hypernedi a

content . bhe AL £aRensakosl L bygerliid Lom he. Y. nd L
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spots ore ot-spots "age-ou or are otherwise

unavailable.

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 sengitivity 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 locations
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.



hyper nedi a content to be cached is large in size, for instance a video
file, in order to optim ze the bandw dth the hypernedia content can be
downl oadedovw4tihe cache in the server, for exanple a proxpCEHEBIE04968

mai nt ai ned by the ISP which provides Internet access to the end user. In 5
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40 denogr aphi cs supports a new business nodel. In this business nodel, the
busi ness entity supplying the additional material, and providing the cache
can genemnve® e2/489enues from advertisers, viewers, |ocal freareBseesss etc. WO
02/ 41162 PCT/ GB01/ 04968 17 Exanple 4 - The present invention can be used
in a business nodel in which a third péty can provide fee-based DVL and
content caching services to end users. In the business nodel of exanple 4,
end users can register wth a third party provider during which tine the
end user can agree to 5 one or nore pgpticular fee arrangements. Such fee
arrangenents can include a flat fee specified quantity of cached
content (including wunlimted cached content), or fee-for-service in which
case the user xappedredthanrgechtapfeentarioeashthb@istoanciesiaf: cached content. In
this case, the fee anpbunt can be based upon the cached content, for
exanpl e upon each 10 unit of storage used.fo store.!he E&?{‘egﬁta%%crﬁ‘ time
the end user §e| ects ga. yper nk or TACTUSHON 1N a .t hé Conteht can
be cached»®faliffeé tRsefditdiRarydraeroidiavgFsrtiAlternatively, the user can be
charged upon viewi ng cached content. 15 To provide the functionality
necessary for &%r?x{tg sUB&ItehiOol € a1 RELL1iRKS ANd &hav&a thewSRMEidd) a
DVL, a program can be provided to the end user, for exanple a content
browser ptug-in. The program can provide neans for the end user to sel ect
altyperlink and activate a menu which can contain nenu options such as
"Add to DVL". cHrbify agbatnedls @ottenti acdddderadDwitinetidrabidédy hiwsrliaded ng
sel ect ed Qypes dankSordeQedt iYL} response to an  end user request to do the
same. Finally, the programcan include nmeans for creating and managi ng a
DVL, either locally by the client conmputing device of the end user or
renot el y 3-n a BenpeitticAgeiedp e laet ésstiiteehyrorpiel singivegopbioryings 69ider. 25
W 02/ 41162 RCHyEBOEMR4 368 polkE €hAdaMB cathed tippeladesdi@neait.ent presentati on
met hod conprising: 5 presenting hypernedia content, said hypernedi a content
contai nin hyper | i nks t ddi tional hyperpedia content; storjng selected
ones of S d FYBeFTiRSCT T tar RAUT G NG FTETars g Ggor oo

displaying Web content in a Web browser, said Web content containing

hyperlinks to additional Web content.

20
4. The method of claim 3, wherein said presenting step further

comprises playing back multimedia content in a multimedia content playver.

5. The method of any of claims 1 to 4, wherein said presenting step
25 comprises displaying audiovisual television content combined with

hypermedia content in a television set.

6. The method of any of claimg 1 to 5, wherein said caching step
comprises caching hypermedia content in a server communicatively linked to

30 sald 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



cachi ng hypernedi a content associated with said stored hyperlinks during
said presenting step. 2. The nethod of claim1 or 2, further conprising
reconfi gwonz4get d 15 stored hyperlinks to point to sai dPCEHGBeU49yper nedi a
content. 3. The nmethod of claim1l, wherein said presenting step conprises
di spl aying Wb content in a Wb browserl? said Wb content contai ni ng
hyperlinks to additional Wb content. 20 4. The nethod of claim 3, wherein
said presenting step further conprises playing back nultinmedia content in

a mul tinmedia %%QE&VHQOW %%.r evaz'Lgatlobxe %&199& sgg. a{ll,éétlgér g{E‘ J:rlqédga tcgn

wherein said presenting rises a ovi sual te eV|S|on
content conBiRrEEY WAk Wﬁ@r%’&?%adéﬁﬁt%‘ﬁfi fur’ftg g’P’@%’f‘%ﬁdbﬁ Laterts Lo The

nmet hod oflogry agkhe|c@inmeorstiraib logdleresqurses.d caching step conprises
caching hypernedia content in a server comrunicatively linked to 30 said

coptent by owsefy, fornlle M 2 0% 8% 301 Qf, 6! 0Bk Egléba%éﬂ%r elfLsal d

cachlng st'ep . conprlses cachi ng hypermedi a’ content In cal - cache
comuni caF9ESPS | i nked to said content browser. 35 8. The nethod of any of
claims 1 to 7, wherein said caching step conprises: evaluating avail able

system r esour GRS 1uaby avdl 13 02} A Lh62 BeAdLB04d4H4968 - 19 based upon said
eval uation, caching said further hypernedia content 1in a proxy cache where

dommloadlng said further hypernedia content to a  |ocal cache can constrain
| 88al resour cé¥sed WwonTHd dngtHyat - afymdratipgi T d1h R rBedigherrhicRt sai d
cachi ng s=sepciztefipritbesaideybduedt hyrgraisrdis| ablasehgystredls esotantesschanghenl 0

based umaalaaéﬁtemletéaﬁf&@ ap@mapl&@wg aﬁalatlay%r gedi A.mOILeMy waSSOCi at ed

with said s%oreq hype u}gé;; e c nger dia content cache when said system

resources are “aval | abl &, a e ayi ng sald downl oadi ng when said system
resources are constralned. 15 10. The nmethod of any of clainms 1 to 9,
wherei n sdi.d céehheighodt @p angorfprisies: 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 associated topic; and,
40



configuring a page depth to which said hyperlinks in said hypernedi a
content associated with said stored hyperlinks can be followed; 20

downl oadiw@ 0z &1z hyper medi a content associated with sai d BCDGBA1/04968
hyperlinks, said downl oaded hypernedi a content containing additional
hyperlinks to further hypermedi a docunetts; 25 further downl oadi ng said
further hypernedi a docunents, said further hypernedia docunents contai ning
further hyperlinks to even further hypernedia docunents; and, repeating

sai d further %Mi%%gh&%aiﬁetﬁ%‘é%édlﬁrgéﬁ.Qthcoséél%ctQQ O%QQfAfggéleést@%%

depth. 11, The er conprising reconfirguring said
stored, FOrERET SACP 4Q47%H SR> iAyTREr PRHRERiRS Bﬁfi"?ﬁ“efhda &885&tat ed
hypernedicaprdeﬁnmémgs totortedi¢ mssedidtedotieh BBd1ldehe net hod of any of
clains 1 to 11, wherein said caching step further conprises: establishing
et of fold LAY, & s d; taop 4
P /@01/18496?11% %&é nogsgfogciaai %]1% hy er%%mfg{]%%?ﬁ{ é}()][Itlp\é\QSlsJe &%) cd” ones of
said set Hfd ‘i‘a&lnlérkﬁ’Peé‘%&%af?ﬂndé?t ifAT STld &8t BATCRIT 1g hyPet FEdEa cont ent
corr esporedengh teogénd.opi ¢ associated with said folder. 5 13. The nmethod of
any of clains 1 to 12, further conprising adapting said cached hyper nedi a
content fgr f searchi ex sear C. gi.ne. 14 The
met hod ofqan q§md o ° ?%Ciﬁﬂgrgﬁﬁ s%| %ﬁiﬁ% s lnidﬂfﬁrther
cbhprisesﬁu’é@b&P@Fﬁﬁ@sexpiration data with each hyperlink in said del ayed
viewing list; and, 15 purging hyperlinks fromsaid delayed view ng |i st

based on said asezseianﬁhgcgkpdagiﬁonl&taw&hrreamdypéﬂaﬁy 9f s&labsaybat 0 14,
further co r|5|n purging sel ected cached hypernedia content. 20 16. The

met hod of" %ﬁl elai 1 to 15, further conprising manually managi ng
sel ected hyperlinks in said del ayed viewing list.
15 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.
20
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
25 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,
30
presenting cached hypermedia content associated with said selected
hyperlinks.
19. The method of any of claims 1 to 18, further comprising:
35
selecting hyperlinks in said delayed viewing list; and,
adding said selected hyperlinks to a list of bookmarks in a content
browser.
40
20. The method of any of claims 1 to 19, further comprising manually

managing said cached hypermedia content.



17. The method of any of clains 1 to 16, further conprising 25
automatically purging selected hyperlinks in said delayed viewing |list.
18. The meohbwdilef any of clains 1 to 17, further conprisi PGT/GB8EI468 i ng
hyperlinks in said del ayed viewing list; and, 30 presenting cached
hyper nedi a content associated with sai d2ksel ected hyperlinks. 19. The
nmet hod of any of clains 1 to 18, further conprising: 35 selecting
hyperlinks in said delayed viewing |ist; and, adding said selected

hyper i ”kﬁ.t O. ‘]ﬁlel i eSthogf P%Ok léfaiimg ? t%o.l% eQN ereb':l.r OV\gied‘r E:aélhelnzos'te-rh.e met hod
of any of ‘cl ains 1°FS 19, fUrther conprisi hg nanua fy manag?ng 8ai d cached
hyper nedi @"€6hi%rit . WO 02/ 41162 PCT/ GB01/ 04968 21 21. The nethod of any of

claims 1 to 20, wherein said caching step conprises: determning if a

sel ect ed hyperddiknirSngssoai aliedc i thbpdpiRek BALSsocda CNLEA nhouiREi A
Ilgnted |(I:f%tl iamdh iif At 1.5 determ r‘éed that a selected hyperlink is

. (fn e é?%% ol 1%ed|11 etime; an Lo . . . . .
as3oci ated Wt ﬁy ermedia conternt having a limted lifetinme, identifying

further hypernmedi a content necessary for view ng said hypernedi a content
having a 10 | i ttedid dbednmieed ahdt downleadd nypsalithkhipersediaged ontent

having a dygaih&da tddehi MRvand o.Said togcassaine, f tdahefyRyPaLAERLE a content.
22. A hy errrgdel3 y_content present a)gl og_.gy.stegn. onpri sing: 15wa Ggaont ent
browser  fOP prEsentIHG hyperiedr a- Cont BRT It TS USar -4 cOntent cache ¥ or
stbring flimihet Hipeimredid eomlepdingeraitteivreymedi oriAsErrvdPra < oarird
present edliifet &ed @nd Giati @ MechsangefyrtdOr ehythetysed adnewning |1 st for storing
hyperlinks to said further hypernedia content in said content cache, said
hyperlin contained in sajd hypernedia content presented in said content
N B T T L v I
manager downl oadi ng said further hypernedia content to said content cache
dusi ng sai d presentatd browekr SEirdprdygpeimetiveoniabnidhtSed d coant;ent
br owser .

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 1s Web

content.

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

35 content cache is a local cache associliated 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 delayved viewing list manager further comprises:



30 23. The hypernedi a content presentation systemof claim22, wherein said
content browser is a Wb browser and said hypernedia content is Wb

cont ent. wad02/4ne2 hyper medi a content presentati on system oPCTGBIMLE]
wherein said 35 content cache is a |ocal cache associated with said
content browser. 25. The hypernedi a com%nt presentation systemof claim
22, 23 or 24, wherein said content cache is a proxy cache conmunicatively
linked to said content bromser 40 26. The hypernedi a content presentation

system of any on gsgncglgﬁpg %%%ng%’ﬁkﬁéeln sai d del ayed viewing |ist

manager further conpri ses: 01/04968 22 a resource
sensitive downl oadi ng agent; sard resource sensitive downl oadi ng agent

noni t ori ng avasdidbtesousys tensitdgeoutorriqading aigdnt evoiraeéng etvsildble

downl oadi Aigragertoganl oadi ng said further hypernedia content to said
coptent cache when systemresources are available; 10 said resource

sensi tive downl oadi ng agent del ayi ng sai d downl oadi ng when said system
resources are TOASITSRIRE] SeDT IR PRI IAdAPS a96mE st inediehtsatd dﬁ"rrEg%ﬁ‘

conf i gur edoeenedipes@ttent) tonsaidl calfleat syeghe mheoosysites imgoudkiesaaszet -t op box
connecti ng,sa14leVvi Sion 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 hypernedia content originating in data servers in
alflat a comuni AL FIFSURER REPRETIYD dvWBERAWAY 298Pl Selienopiaid BevigcaRing

i nt er f acewtzet weidnsgeied taoarceoAmINiosatdadnsd.net work and the cabl e system a
del ayed viewing list in said set-top box for storing sel ected 25
hyperllnk§7|n §@ld Q%Qerned a conteng?to fur her %P ngq%a gqg;%nt i.n

l1a congent tion em c
sai d dat a” Conmunt Gat 1 ons ne RESHT T 628t S0ne" cache F6r st 897 4™

further H?ﬁ@?#%@WﬁF%%nF@%ﬁlSEE%ocrated with said hyperlrnks |n s ai d del ayed
viewi ng list; and, 30
a set-top box comnnecting 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

gsaid 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:



a del ayed viewing |ist manager for downl oading said further hypernedia
content during said presentation of said hypernmedia content through said
tel evi si omOoem#11y sai d set-top box. 35 28. The hyper nedi aPCDGBEN04968
presentation systemof claim27, wherein said content cache is a | ocal
cache associated wth said set-top box.2®29. The hypernedi a cont ent
presentation systemof claim?27 or 28, wherein said content cache is a
proxy cache. 40 30. The hypernedia content presentation system of claim 27,
28 or 29 wherein_said g;la¥5% g&gﬁ%gghligtqunager further conprises: WO
02/ 41162 PCT/ BOIT 04968753 a r e30urce Sensitive downl oadi ng agent; said
resource sensitive downl oadi ng agent nonitoring avail able system
resources; 5 swiid reesowrae geseltdive | dcentiaainho adieny megbiridovevadaakleg sai d
further dQyperedba-egntent to said content cache when systemresources are
avai l abl e; 10 said resource sensitive downl oadi ng agent del ayi ng said

downl oadi ng when said systemresources are constrai ned. 31. The hypernedi a
cont ent present?afi FFOEYR ERTHTCLER Y WPLEARHPITE tdevnBrdipg aedtt rF"éﬁg%F

del ayed wiyeermglibi sintpanagesafdicbient corpe i Bes: syken fe@sotiteseasensi tive
downl oadi i@ agent; said resource sensitive downl oadi ng agent nonitoring
avail able systemresources; 20 said resource sensitive downl oadi ng agent
caching said further hypernedia content in a proxy cache where downl oadi ng
saPd further R} Pefarelres EeRt RVt aleasény agaeheledaringopdtd apwricadng

r esour ceswheld5Ssa32. s¥stRractisdercaadadleenstmiage, having stored thereon a
conputer program having a plurality of code sections for presenting

hypermedig content, said code sections executable by a hi,ne for causing
TheC Tmont He r oPe e P R i £ b st 5T B RR o5 Hyp P riedia conrent

sai d hypethediereépradft dLGHedirPHEgre Affempiades furtaasiccmprteshyper nedi a
coptent; storing selected ones of said hyperlinks in a delayed vi ew ng

list; a resource sensitive downloading agent;

said resource sensitive downloading agent monitoring available
system resources;
20
saild 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,
sald 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 delaved viewing list;
and,
35
caching hypermedia content associated with said stored hyperlinks

during said presenting step.

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

content.



and, 35 caching hypernedi a content associated with said stored hyperlinks
during said presenting step. 33. The machi ne readabl e storage of claim 32,
further owvopragbng 40 reconfiguring said stored hyperli nkBCT/GBpDI4968 t 0 sai d
cached hypernedia content. WO 02/41162 PCT/ GB01/ 04968 24 34. The nachi ne
readabl e storage of claim 32 or 33, whet%in said presenting step conprises
di spl aying Web content in a Wb browser, said Wb content containing
hyperlinks to additional Wb content. 5 35. The nachi ne readabl e storage of

cl aim 34,5 whergin, 3al;d. plfegﬁgﬁi ggora%e& M‘?E crogpr 'éﬁé%l@l' Qéfi g back

mul t i medi a content 1n a cont ent i ne

r eadabl e REEHPHGEY 0L RNGOBF 1B IhEP 15y ing SR Cﬂﬁﬁ%ﬁ“’erlﬁ %éﬁeH brfUS‘EJ‘r'es‘@rﬁr ng

st ep conprebsesnténs ploayaihgnaudivevi sikal td efdéitiishah Wwebntwment conbi ned wit h
hypernedi a content in a television set. 37. The rrachi ne readabl e storage of

any of clains a%% }nach:ige r""‘éﬁéﬁe igézlage SAEhINY,3L6R s Sae%rgsagft"lﬂ‘

hyper nmedi a ‘content in a serv mmuni cat i vel y fo07sal

browser. 8P Wéh%&?PﬁélﬁeéaﬂléﬁF%g deer a‘b‘étﬁ‘fedaﬁfoé‘rte%tl aPn% mybtingdiy
wher ei n sandentcatfygrg step conprises caching hypernedia content in a |ocal
cache comunicatively linked to said content browser. 20 39. The nachine

r eadabl e %or e of rany ro(_;faric% i 0 Or32 tof 38 ‘Q’”e{a@mg %;ir d achr n ste@l
conpri ses: ‘eva gati ng avai e Sys fem r 85 ur ces: 25 'ba se(f upon said

eVdl uat i dﬁfesﬁf&i:lﬁpnﬁ%a?ﬂ“%&??%érs%éﬁ‘%&%?vééﬁ%]eﬁ?leWH’?l%fl pPBX§ftcache where
downl oadi qvgbsaaddwi tir hhperredpercoptkra ¢tort eatevieien skbcal cache can constrain
| ocal resources 30 40. The machi ne readabl e storage of any of clains 32 to
39, vvher glrh C (::erlllen SteR ch!%rl se afl uatllmgg:_;éa a|§6abl e system,
resources an ipon sard evalu ?Y ownl oadny 'sird hyperitedi a
content %s8&Rd aF%?j G\RF“PW%& SRRy élerpﬁwérrﬁ?raéerttola hyperefedi a cont ent
cathe whermmsaicdt sysitve inkesotr cesd avecartabtalske, and del ayi ng said

downl oadi ng when

t ent

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 system 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
asgociated with said stored hyperlinks to a hypermedia content cache when
sald system resources are available, 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:



sai d systemresources are constrained. 40 41. The machi ne readabl e storage
of any of clains 32 to 40, wherein said caching step conprises: WO

02/ 41162 WVRC04/8B62/ 04968 25 configuring a page depth to wACTIGBSH)4968
hyperlinks in said hypernedia content associated with said stored
hyperlinks can be followed; downloadi p sai d hypernedia content associ ated
wth said stored 5 hyperlinks, said downl oaded hypernedi a cont ent

contai ning additional hyperlinks to further hypernedi a docunents; further

downl oadi ng saj d.furt.her er ia_d nt.s, id. f.urther . er iLa
Gocumant s contarehiPeTs BPEIIRE o DEUTEILS, widl ol HhEasa TXBELIRA.
docunent SOREFRE 2FEYEAEPh R LR uTteReT TUBHNIB%EI5g Bt £p11RMeRT reaching said

configured page depth. 15 42. The machi ne readabl e storage of claim 41,
1;] urthle_r conpr i &wAtoadi@s Aafi dMie &gedoaﬁl &Lrﬁteg% g@soéilartteawitam&iadﬁho_trb@na! g
yperlin poi nt__t. clate r i.a_docupent.s _st.or i_n sai
cxohe. | a3t edid odRToH-A" Bl URELTRA B RO B SUBR PSR Soher e n

said 20 RRERHRES st FUF e hRPegBeir) ddmeristiabl i shing a set of folders

having an associ ated topic; and, downloading said hypernedia content to
sel ected onﬁs ﬁfrtﬁzk! doseloaBing 32id Qh@l@{eﬁg hfReRediQl d@éunieﬂté,alsgi&@dlrtherh 4
cont ai ni .medi a_cantent. corre i to.a.topic associated with sai
fol deor | AFPTREin dqeingnts Connatning shitier Mroept this b SvBl S8 43, furt her
cofpri si MyPEERRSHRNGPsBrRFCadted hypernedia content for full text searching
30 in a full text search engine. 45. The machi ne readabl e storage of any of

claims 32 to 44pUheleldldahfnest uhMhaheRtbyriel LRRRIIS88ia 35
associ ating expirat i %ndg a with each hyperlink in said delayed view ng
list; and.“"putging yperiinks from said del ayed viewing |ist based on said
expiration data. 40 46. The machi ne readabl e storage of any of clains 32 to
455 further. cohrprigiing padghlrgsselaget«d ctaizhed, fyperaredomréanicent . WO

02/ 41162 J@EIAEE&&%A£54%§§d é%@red, 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 assoclating 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

comprisging purging selected cached hypermedia content.



47. The machi ne readabl e storage of any of clainms 32 to 46, further
conprising manual |y managi ng sel ected hyperlinks in said del ayed vi ew ng
list. 5 480 oFhgezrachi ne readabl e storage of any of cl ai nsPGRGBO1/&PES f urt her
conprising automatically purging selected hyperlinks in said del ayed
viewing list. 49. The machi ne readabl e &t orage of any of clains 32 to 48,
further 10 conprising: selecting hyperlinks in said delayed viewng |ist;
and, presenting cached hypernedi a content associated with said selected 15

hyperlinks. 5Q, The maching readabl e stora %foleaa?% fzf c§! A B 32 L0 44,
further ‘conprising: selecting ﬁype?finks n_sal d del'ayed viewng |ist;
and, 20 98FHG g Guathve FERRYIRY P PP IS PYRPTA Nk S 0 o i B otk TP
content Iosowser. 51. The machi ne readabl e storage of any of clains 32 to
50, further 25 conprising nmanually managi ng sai d cached hypernedi a

COQI ent. 4%2 T'ﬁx% na%hirlnere%gaelbq.aebgg r?at groafggnOfo ClPa!irrpsaigZ t\é\'hﬁ e%@rt%.xaa‘.ird cachi ng
step conpri ses: ?ﬁ:&e?ernlnlng |? 4°sel ecf &4 ﬁyperlynk i's'assoclated with
hy per medi @"PEBHEE MUREYH TG B PHAYINEdStiereed fpPedlidgks it peid detReEr ni ned

t hat a seliegtwd lhyperlink is associated with hypernmedia content having a
limted lifetinme, identifying further 35 hypernedi a content necessary for

vi e\M ng 5489i d Nhl%%exlglﬁqina %%Qé]gl%t spar}éi Q%faanl !o;p tfada.mlsi ZIZettioan %.rllngchgg\IW| oadi ng
sai d hyperredia conten avi ng 2T ted ™™ iTef e and Said necessary
f 49t her IeAFRFHEEPA content. 53. A method for providing fee-based content

caching conprising: 40 WO 02/41162 PCT/ GB01/ 04968 27 receiving requests

froman end usgnelO Rt Aferh i@ 68l RYEhMbEWM ReewidgSiidtDVida,sel ected ones of
hyper|i nks contained in hypernedia content presented in a client-side

content browser; 5 responsive to said end user requests, storing said
sel ected hyperiepaksingncachpd IVErRadde ment eyt rgsecithed ddpartydcmirehed
cachi ng sygeemnkst esponsive to said notification, caching in said

t hlrcL-pargd( C(H%Eﬁﬂéchine 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



caching system further hypernedia content associated with said stored 10
hyperli nks, said caching occurring during said presentation of said

hyper mediveo eomtieént in said client-side content browser; abPdl/GBotiew9gs ng sai d
end-user a fee for said content caching. 15 54. The nethod of claim 53,
further conprising: transnitting to sai®/ end user for presentation in said
client-side content browser, selected ones of said cached hypernedi a
content. 20 55. The nethod of claim53 or 54, wherein said fee is based

upon how nany:-daxtesg0fefdRbas &rbml d?ﬁlahl&j%@ek oS Qt&eC%@%eéefb\&Q@erE?e%hﬁg

cont ent . net.ho f cIa r.ein sald ased
upon how nnn?-%)n%%lecgegone egz]il%{esscﬁriaéfl?fg PR {“etha %5 The

met hod ofpréﬁ?n‘iﬁd et & Aisd- F%P%GOW?@Fe‘PW@%'d hypernedl a content is Wb
content. 58. The nethod of claimb57, wherein said fee is based upon how

megy Web 30 pagesnahe €Ached dnl Sl drd etk PAELYingOsM i@NEeGREB NY Syst em
hyperlinks in said DVL and notifying a third-party content caching system;

responsive to said 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.



