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NETWORKS W TH DI STRI BUTED CACHES The present invention relates to
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15 storage devices, which can typically store many terabytes of data. If the
required data is not available in the cache, the ISP requests the data from the
Internet and supplies the data to the user terminal 108. The connection 104
between the ISP and the Internet is costly, and is one of the reasons why
ISPs maintain such caches. The requested data may be stored in the cache
20 so that if the same data is requested by another user at a later date, the ISP
can source the data directly, without having connect to the Internet directly.
One of the downsides with such a system is that all data is sourced from the
ISP, and data which is not in the ISP cache must be sourced from the
Internet. Consequently, retrieving data can be slow.
25
Currently, a number of Internet browsers, such as Microsoft Internet Explorer
and Netscape Navigator, which run on user terminals, keep a local copy of
data requested from the ISP. In this way, data which is requested frequently
by a user should be available locally, without having to access the ISP. Whilst
30 such a solution can increase the amount of data which is sourced locally, no
improvement in performance is achieved when requesting data which has not

previously been requested by a user, as such data must still be sourced from



previ ously been requested by a user, as such data nust still be sourced
fromWD 03/014942 PCT/ EPO1/ 09640 2 the ISP in the manner descri bed above.
Sim | arl ywowaenszch data as, for exanple, the pages of &TdPeTIT6INI C
newspaper which are updated daily or 2hourly are requested, the |ocal copy
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present invention speeds up user access of the nost 30 frequently accessed
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store requesting the requested data from the service provider; and receiving,

at the local store, a selection of data from the service provider.

According to a second aspect of the present invention, there is provided a
20 user terminal for accessing data on a network, the user terminal having a local
store, and wherein the network is accessed via a service provider and wherein
the service provider maintains a cache of data available on the network,
comprising: means for requesting data; a processor for determining whether
the requested data is available from the local store; a transceiver for
25 requesting the requested data from the service provider when the requested
data is not available from the local store; means for receiving a selection of

data from the service provider and storing the received data in the local store.

Advantageously, the present invention speeds up user access of the most
30 frequently accessed or most popular information. By keeping a local copy at
the user terminal of selected information from the ISP cache increases the
probability that requested data is available locally, without having to access

the ISP. Additionally, information may be accessed free of charge without



the ISP. Additionally, information may be accessed free of charge w thout
WO 03/014942 PCT/ EPO1/ 09640 3 having to connect to an |ISP. Further
benefits woaBwd®4z educi ng the demand on existing dial - up PE#rBPE1/89646i nce
much of the requested information wilB be sourced locally. For the ISP,
the present invention may be used as a further revenue source by charging
users for receiving | ocal cache data, The | n,ve@ti on w |l Bé)\é\‘ be
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Figure 3 is a block diagram show ng an enbodi ment of servi ce provider
accor di ng. t ol QYRRUS SOV bY RUZIG HSerpdorsesaiing doal cadhesdatai agr am showi ng
an overvigew of a system according to an enbodi nent of the present
invention; and Figure 5 is a block diagram showi ng one enbodi ment of the
user term nafh@dwventiongrvidanay beedegaribedpbyivay ef exarmple onlyc withiratarance

showi ng an oy i.ew of st.em Lng.to the prior art, as described
above. Fi gurtgetggi%ccgﬁmaﬁgﬁy%élgagﬁﬁ%gh%u%b a first enbodi nent of a user
termnal according to the present invention. The user term nal 108 of
Figure 1 is _25 replaced by a user term nal 200 conprising a | ocal cache
202. The | ocElQuEsd e addock Hiagrmahpvwdng aapvendewd asxster ecgrdinapadhe y,
and pr ef@' aﬁéﬁo é}{.l ows rapid access to the data stored thereon. In a
preferred e odifrent of the present invention the cache is a high capacity
hard di sk drFigare 30 id e bhjocks elidgramvahbwing ias batedimant loé xazeeperhimal a

sel ection of the data stored on the ISP cache 106 is downl oaded onto the
| ocal cache 2¢PPrdipgdn the PIRIENINYEMIAR] requests data fromthe Internet, the

l'ocal cache Ry rhecled ibeR diagram showing an embodiment of a service provider
according to the present invention;
15  Figure 4 is a block diagram showing an overview of a system according to an
embodiment of the present invention; and
Figure 5 is a block diagram showing one embodiment of the user terminal 200

in greater detail.

20 Figure 1 is a block diagram showing an overview of a system according to the

prior art, as described above.

Figure 2 is a block diagram showing a first embodiment of a user terminal
according to the present invention. The user terminal 108 of Figure 1 is
25 replaced by a user terminal 200 comprising a local cache 202. The local
cache 202 can be any storage device with a high capacity, and preferably
allows rapid access to the data stored thereon. In a preferred embodiment of

the present invention the cache is a high capacity hard disk drive.

30 The present invention is based on the concept that a selection of the data
stored on the ISP cache 106 is downloaded onto the local cache 202. When a
user terminal requests data from the Internet, the local cache is checked first

of all to see if the requested data is present. If it is present, the data is



of all to see if the requested data is present. If it is present, the data
is WD 03/014942 PCT/ EP01/ 09640 4 sourced fromthe |ocal cache. If the'
data is nwD o142 | ocal cache, a connection is nmade w t IRCTHPO1/@B40 N t he
normal manner and the data is sourced by the ISP. By storing a selection
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106, the anal yser keeps track of the nunber of tinmes that data has been

request ed (t¢acheizDZomonly referred to as the nunber of hits). The
anal yser 502 effectively classifies the cached data according to 20
popul arity, and enables all requested data to be ranked according to the

number of hiTge vﬂ(}sirawim@at@a@ selgtad by us€an anei Peal Backaia desciited
caches 106 according to the rank, or alternatively may keep a separate

listing of BelaWed data and a link to the actual |ocation of that data on
t he cac 25 The data stored in the ISP cache is based on the requested
data fromall the wuser termnals which connect to the ISP. In this way,
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analysing statistics of the usage of the data stored in the caches 106. For
15 example, each time data is requested, by any user, from one of the caches
106, the analyser keeps track of the number of times that data has been

requested (this is commonly referred to as the number of hits).

The analyser 502 effectively classifies the cached data according to
20 popularity, and enables all requested data to be ranked according to the
number of hits. The analyser can logically reorganise the data on the caches
106 according to the rank, or alternatively may keep a separate listing of

ranked data and a link to the actual location of that data on the cache.

25 The data stored in the ISP cache is based on the requested data from all the
user terminals which connect to the ISP. In this way, given the large numbers
of users who use an ISP, there is a high probability that the data requested by
any individual user will be present in the ISP cache. Caches typically use a
renewal algorithm to regularly remove data which has not been accessed

30 recently, thereby ensuring that predominantly only popular information is

stored in the cache.



WO 03/ 014942 PCT/ EPO1/ 09640 5 According to one enbodi nent of the present

I nvention the ISP 500 can arrange for a selection of the | SP cache to be
transm ttwo w3@149e | ocal cache. The part of the | SP cacheciremsnieite ed
could be, for exanple, 10G of the data wth the nost hits. If the user
termnal receiving this data has a cache smaller 5 than the anount of data
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protocol. By storing the nost popular data of the ISP cache in the | ocal
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Any suitabl e point-to-point network could also be 30 used. In this
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one or nore user termn es of suitable networks
user preferences for each user terminal, and download the selection of cache
15 data only to those user terminals with matching preferences, using for

example a multicast protocol.

By storing the most popular data of the ISP cache in the local cache increases
the likelihood that the data required by the user will be found in the local
20 cache.

The present invention provides a number of embodiments offering different
ways in which the selected data may be downloaded from the ISP to the local
cache.
25
In one embodiment, the selected data is downloaded over the normal dial-up
connection 110. In a further, preferred, embodiment, the user terminal is
adapted to receive data from a broadcast or broadband network, as
exemplified in Figure 4. Any suitable point-to-point network could also be
30 used. In this embodiment, the ISP 500 transmits the selection of data for
downloading to the local cache to the network 300 from where the data is
transmitted to one or more user terminals. Examples of suitable networks

include digital video broadcast (DVB) and synchronous digital subscriber line



I nclude digital video broadcast (DVB) and synchronous digital subscriber
line WO 03/014942 PCT/ EP01/09640 6 (ADSL). In the case of a broadcast

net wor k, woaoh/oa®4a DVB network, the very high bandw dt hs PamEPoa0ge0
coverage makes this an ideal nediumfeér transmtting the selection of data
to a large nunber of user termnals. 5 The user ternmnal is preferably
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t ransmi ssi ontrangmginguthe seleetion of datk tdiadgragamymber ntuserdesninads. ment of the
user termnal 200 in greater detail. The user term nal 200 conprises a
transcei ver 404 for connecting with an ISP via a tel econmuni cati ons
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receiving data froma second network, 15 such as a broadband or broadcast
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recei ver 402 can be any suitable receiver for 20 receiving data fromthe
net wor k 300. Stmaérﬁaﬁm@'onf the network 300 is a DVB network, the
receiveryt02 is a DVB receiver. The receiver 402 receives a sel ection of
data fromthe | SP cache and stores the received data, or part of the
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scheduler
406 controls the receiver 402, the transceiver 404, a user interface 408, a

display 410 and a local cache 202. The user interface 408 and the display
410 enable the user to operate the user terminal as will be appreciated by
those skilled in the art. The receiver 402 can be any suitable receiver for
20 receiving data from the network 300. For example, if the network 300 is a
DVB network, the receiver 402 is a DVB receiver. The receiver 402 receives a
selection of data from the ISP cache and stores the received data, or part of
the received data, in the cache 202. Subsequently, when a user requests
data from the Internet, the processor first of all checks to see whether the
25 data is available in the cache 202. If the data is available, it is sourced from
the cache, otherwise a connection with the ISP is made via the transceiver
404 and the data is sourced from the ISP. The processor 406 also includes a
scheduler to enable the selection of data to be received by the receiver 402
and stored in the cache 202 as appropriate. The scheduler may also include
30 timers which can be arranged to power-on the user terminal at a
predetermined time in order to receive a scheduled transmission of data. The
user terminal 400 also includes an analyser 412, the function of which is

described below.



30 tinmers which can be arranged to power-on the user termnal at a
predetermned tine in order to receive a schedul ed transm ssion of data.
The userwDasmi49at 400 al so i ncludes an anal yser 412, thePCarEPoi/as4®f which
is described below. WO 03/014942 PCT/EPO1/ 09640 7 The selection of data
fromthe | SP cache to be downl oaded to the | ocal user termnal cache is of
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present invention, much of the data requested by the user will be sourced

fromthe | octie I&&he, not fromthe ISP, elininating the need to 15 connect
to the ISP and greatly increasing performance. In order to maintain
accurate usage statistics on the | SP cache, for exanple for classifying the

data accor di Ag previblisly meriinea tHy tachd dfearlFSP niy typieally Paeé erafpagitpesds to
coll ect the usage data and to provide the ISP with the statistics.
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such tasks. differiagyaidesti cal information fromthe anal yser 412 can be fed
back to the ISP via the transceiver 404, either on an ad-hoc basis whil st
connected to the ISP or, alternatively, this task could be scheduled to
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shown) underbemouregd from the desd achesnohfrom the ISRdetiminating the need to
15 connect to the ISP and greatly increasing performance. In order to maintain
accurate usage statistics on the ISP cache, for example for classifying the
data according to the number of hits, the user terminal preferably needs to
collect the usage data and to provide the ISP with the statistics. Additionally,
many Internet pages contain adverts, hits counters and the like, for which the
20 usage statistics also need to be accurately reported back to the advertisers.
The analyser 412 shown in Figure 5 performs just such tasks. The statistical
information from the analyser 412 can be fed back to the ISP via the
transceiver 404, either on an ad-hoc basis whilst connected to the ISP or,
alternatively, this task could be scheduled to take place overnight or when the

25 userterminal is not in use.

The user terminal 200 of Figure 5 may additionally comprise a security
module (not shown) under control the processor 406 which is used to
scramble the contents of the local cache. Since the local cache represents the
30 most frequently requested data from a number of different users, it could be
possible to analyse the cache data to discover the kind of data other users are
requesting. If the majority of users of an ISP work, for example, for one

company, other users of the ISP could possibly determine, from the local



scranbl e the contents of the |ocal cache. Since the |ocal cache represents
the 30 nost frequently requested data froma nunber of different users, it
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ocal " cathe PRVERLLS Syt AL 1 ot RamibalR, for o Flple! S WicTls S0bEkd 001
subscri pti onfrbevepdvateirdtivyria Inadurthénexamplas the b souldxeaanch thevieternehe

| ocal cache pmay only be updated pightly, ereas . 20 for a prem um user the
cache mmy. belot IRTEA ISR ABPHT SPRriBS Tpictrand TARETYE Bis g mator s, SRRETIC

possi bl e for I dative
Fime, The priam e PO P AR e Rach Sen®P ol FiT

using for 26 escriyd eordy tiofapladioe dbalt wheoicaletdseanch,aaddt wodldhinbt heser
user t.erm rg)l e, the wireless

;Slrom ggh%onlvigfqiflpgt&gqln receiving irrmlf%lalrr?laﬁcc))rlmJ lrggaural%’g gtPnrar t%)f)?c
The frequency at which the local cache is updated may be changed

depending on, for example, different subscription levels paid by a user. On a

basic subscription level, the local cache may only be updated nightly, whereas

20 for a premium user the cache may be updated several times a time.
Additionally, it may be possible for a user to request a download of cache data

at an alternative time.

The present invention can be applied to both home user terminals, using for
25 example a telephone dial-up connection, and to mobile user terminals. Mobile
user terminals could use, for example, the wireless application protocol
(WAP), and could connect to an ISP via any kind of typical mobile
communication protocol, including GSM, GPRS, WCDMA, etc.

30



(WAP), and could connect to an ISP via any kind of typical nobile

communi cation protocol, including GSM GPRS, WCDMVA, etc. 30 WO 03/014942
PCT/ EP01/W0O84014992 CLAIMS 1. A nethod of accessing data omCa/Eret/owrk from a
user termnal having a |ocal store ahd wherein the network is accessed via
a service provider, 5 conprising: requesting data; determ ning whether the
requested daja is available fromthe local store and if the data is not
avail abl e fr&hkAMS | ocal store requesting the requested data fromthe
service provider; and 10 receiving, at the local store, a selection of data
fromthe service provider. 2. The nethod of claim, wherein the service
provi der nai ht & nmethod af leecebsindatada 'cavainedbek tramt heusesttaonicnahhdvihgra her
wherein the sel ecti?n of data fr%mth vice proyider is a selection of

data fromthe et aad wvharsintherpatwarkyis Achessed i Via 2 sprace PIRvidery

conprising, sel@gaidfishgt Portion of the cache for transmssion to the user
termnal. 4. The nethod of claim2, wherein in the step of selecting
further conpri geguestingadaddsi fyi ng data in the cache according to popularity
and selecting a_,sel.ectio f classified,d - T t ho f claimd4,
Fur ther compri SeigRuEDE Hgeter RShledes S is avaltbin e R ogl e nea
user preferencegndaifdiiairdgriswhet elvailhble $ioap the lotal ra6R reqgedtimgadapt ed
to only receiving data having a classification which natches the defined

user pref er encéequastedgatarsomoiestendraipre\ddes; and f urt her conpri sing

and tranG 11 necftbr G nBIPLERs. B SeHiErh, & aghk B {18 Eer B nr RGeS0 e
the stored user preferences.
2. The method of claim1, wherein the service provider maintains a cache of
data available on the network and further wherein the selection of data
from the service provider is a selection of data from the cache of data.
15
3. The method of claim 1 or 2, further comprising, selecting a portion of the

cache for transmission to the user terminal.

4. The method of claim 2, wherein in the step of selecting further comprises
20 classifying data in the cache according to popularity and selecting a

selection of classified data.

5. The method of claim 4, further comprising storing, at the user terminal, a
number of predefined user preferences and further wherein the step of
25 receiving is adapted to only receiving data having a classification which

matches the defined user preferences.

6. The method of claim 3 or 4, further comprising storing, at the service
provider, a number of predefined user preferences and transmitting the
30 selection of data to a user terminal based upon the stored user

preferences.



WO 03/ 014942 PCT/ EPOL/ 09640 10 7. The met hod of any preceding claim
wherein the step of receiving is adapted to receive the selection of data
accor di ngwom3aigmedet erm ned schedule. 5 8. The met hod offCamgpopomeedi ng
claim further conprising encrypting the contents of the |ocal store. 9.
The net hod of any preceding claim wherein the steps of requesting data

d | yi ted dat . adapt ed f ' data.via.a 10
First tel ecommecaeIDng HlerRbrReceaenaalat MIEP'Br i, Soiai g o

wherei n the ste@papied % Gb¥éi08 thBesel8SlidHt of thtafa&%traingst&QaBFéaétér%ined
receiving the data via a second telecomunications nétwork. 15 11. The

nmet hod of cl ai schéduleherein the first tel ecommuni cati ons network is a
poi nt-to-poi nt network. 12. The nethod of claim 10 or 11, wherein the second
t el ecommuni cations 20 network is a broadcast network. 13. A user term nal

for accessi ng ddkanihgd NSt ¥Ry oretdding s@taint,efurher! cdiaplisiy éndrpstig KT e,
and wherein the network is accessed via a service provider and wherein the
servi ce provi depnigmtsehiheslogakder®e of data available on 25 the network,
conprising: neans for requesting data; a processor for determ ning whet her
the requested data is available from the |local store; a transceiver for
requesting tée Thegquetiibotaty ptecwdindielaim) wheesiprihe istess oS feguesting iaita
requested data is not avai|able fromthe | ocal store; means for receiving a
sel ection of dand $YRRlYIngdhedequedtedrdalprie adrptedtfor irpguestiogr drlg ia® dat a

in the lgral stahgeWRiMddRte RsloRE01/ 09640 11

10.The method of any preceding claim, wherein the step of receiving the
selection of data is adapted for receiving the data via a second
telecommunications network.
15
11.The method of claim 10, wherein the first telecommunications network is a

point-to-point network.

12.The method of claim 10 or 11, wherein the second telecommunications

20 network is a broadcast network.

13. A user terminal for accessing data on a network, the user terminal having

a local store, and wherein the network is accessed via a service provider

and wherein the service provider maintains a cache of data available on
25 the network, comprising:

means for requesting data;

a processor for determining whether the requested data is available from

the local store;

a transceiver for requesting the requested data from the service provider
30 when the requested data is not available from the local store;

means for receiving a selection of data from the service provider and

storing the received data in the local store.



14. The user termnal of claim 13, further conprising neans for storing user
preferences and wherein the neans for receiving the selection of data is
adapt ed tworesoeine data corresponding to the stored user pCafEPmenses. 5

15. The user termnal of claim13 or 14, further conprising a scheduler to
control the neans for receiving to ther eby receive the selection of data

accordi ng to a_predeterm ned schedul e. . The user. term nal of c¢lains 13,
14 or 15, 4H§e %ﬁﬁfﬁﬁf@l'}% Oér%?'%ﬂ?oﬂ‘ GREIRISIRG MeANS {5t SiRgNaAtser
decrypti ng the 1 Lheq I ny of
clainms 13 to lg%mjter ern t W{%ﬂggéléggﬁﬁor recel H?&%e%gg%mqﬁr?agéf@r st

t el ecommuni cat adaptembtbwecmve]cﬁtaeorr@baonm»ag to thmstmed uSergreferbncési ns 13 to
17, wherein the nmeans for receiving is adapted for use with a second
t el ecommuni cati ons network. 19.The user termnal of clains 17 or 18,

wherei n tshe {3 b LSS CEIMAME] SREIAS1 D WA, Kiurther mmtsrﬁ@aoabmdtn@rwrk
20 20. The user termnal of clains 17, 18, or 19, wherein the second

t el ecommuni cat conohttenoreanssfal receivingats thrsepreeize. tineselection of watal of
any of clainms 13 to.20, wher ng. . f.or 25 receiving the selection
of data is the 9?%‘&1% o\/%precieéer&mgggt%gﬁ]eaglp accessing data on a network
according to any preceding claim 30 23.A user termnal for accessing data

on a network froma user term nal havi ngea | ocal store, and wherein the
network i s at@dbeedser erainglrafi gaimpridvildepr 160 dpirthey ﬁ@npﬁﬁagsem@wtlon

request ipg dat it R REKHEE IR 03 01AB4Z FERLERR RS

processor for ermnrn uest ed ails aval %o e from t he
| ocal store and if the data is not available fromthe | ocal store

requesting the requested data fro service provjder; a receiver for
recei ving a SeiTBEtHRI ®mMingl Lf f"r“'dhto% Wg'@érw‘é@ fﬁ "'%r@r'” the, dransceiver is

adapted for use with a first telecommunications network.

15 18.The user terminal of any of claims 13 to 17, wherein the means for

receiving is adapted for use with a second telecommunications network.

19.The user terminal of claims 17 or 18, wherein the first telecommunications

network is a point-to-point network.

20
20.The user terminal of claims 17, 18, or 19, wherein the second
telecommunications network is a broadcast network.
21.The user terminal of any of claims 13 to 20, wherein the means for
25 receiving the selection of data is the transceiver.

22.A system for accessing data on a network according to any preceding

claim.

30 283.A user terminal for accessing data on a network from a user terminal
having a local store, and wherein the network is accessed via a service
provider, comprising:

means for requesting data from the network;



5 selection of data being as determ ned by the service provider and

contai ni ng data not exclusively based on the data requested by the user

t ermi nal .wdd3/oomet hod of accessing data on a network fromca/apsenosier m nal
having a 10 |local store and wherein t2he network is accessed via a service
provi der, conprising: requesting data; determ ning whether the requested

data is available fromthe |ocal store ,and if the data i s not, ai_l abl e
fromthe | ocal asRIGEESSYUGQESteterpiphg Wﬁ%‘hﬁég"&é?w%ﬁ%ﬁé’aaﬁ Shavalable fiom o

provider; and 'il%%(‘!%l”gtorﬁt aﬁ@ﬁf'tﬂéahaf%t ¥ SotdafaldRStian. te qlﬁeaa %tb?é” the
t I y the

service provider, e collection of data being as determ ned

servi ce provi deequastingdbetedquestigd dataafrbastbe sesviceycdvidenel y on t he data
requested by the user _ terminal. 20 25.A nethod . of accessi.ng data on a
networ k _subst aft iSRRG 40 Frieing & 5Bt SF BRIl oM fe SERiTRIVdRy. the
Figures % to 5g0RRtibnUSErqdts’ Bbiml aksOldefsrAfesd NGy dAba sBRice NbwWaek and
substantially as 25 hereinbeforé described with reference to the Figures 2
to 5. 27. A systcemaining aisde swit myctusivelyy hageth enwhekdatabeopestest by the user
her ei nbef ore ?eer?nclﬁélbed with reference to the Figures 2 to 5.

24. A method of accessing data on a network from a user terminal having a

10 local store and wherein the network is accessed via a service provider,

comprising:

requesting data,

determining whether the requested data is available from the local store

and if the data is not available from the local store requesting the
15 requested data from the service provider; and

receiving, at the local store, a collection of data from the service provider,

the collection of data being as determined by the service provider and

containing data based not exclusively on the data requested by the user

terminal.
20
25.A method of accessing data on a network substantially as hereinbefore
described with reference to the Figures 2 to 5.
26.A user terminal for accessing data on a network substantially as
25 hereinbefore described with reference to the Figures 2 to 5.

27.A system for accessing data on a network substantially as hereinbefore

described with reference to the Figures 2 to 5.



