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(59) Title: INTERNET CACHING SYSTEM
(57) Abstract

The present invention relates to a method, 3 system and a
server for caching Internet information content. According to the
invention, there is provided a set of geographically distributed
cache servers generally serving different geographical regions,
wherein Intemmet information derived in xelatmn to the operation
of one of said cache servess is diztributed 1o essentially all of said
servers.
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10 and the number of users is growing at a magnificent rate.
Anybody can provide any information - text, pictures,
audio and video - on the net where it can be retrieved by
users anywhere in the world. This makes for the incredi-
ble success of the Internet and its currently most used

15 feature, the World Wide Web, WWW.

However, the popularity of the Internet, and
especially the use of the Internet application World Wide
Web, is putting the net under enormous capacity pressure.
Traffic on the Internet doubles about every three months,

20 with no signs of slowing down. This kind of exponential
growth will eventually slow down, but several factors
indicate that it is still far from any slowdown in
growth.

Today, only a small fraction of all PCs have access

25 to the Internet. It is believed that most of those who
have made and will make the investment in a PC will
eventually want access to the Internet. Furthermore,
communication speeds between the user and the Internet
infrastructure is increasing rapidly. Technologies such

30 as ISDN, Cable TV modems and xDSL are emerging. Moreover,

manufactures of household electronics are launching low

costs devices to give Internet World Wide Web access
through television sets.
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which carries huge costs and also faces significant

technical problems.

15 A second solution is to use so called caching tech-
niques. Caching basically means to keep track of the
Internet traffic and to keep copies of the most frequent-
ly accessed World Wide Web files at a location closer to
the user than the originai files. This hence involve the

20 storing of a local copy of a World Wide Web Site of
interest. For example, a copy of CNN’s USA-based homepage
may be temporarily stored in a cache at a European
“proxy” location, whereby European Internet users may
access the CNN homepage without having to use the trans-

25 atlantic communication link, thereby both attaining
quicker access and at the same time lowering the load on
the net. The total World Wide Web information content
itself is getting to be unmeasurable, but only a rela-
tively small subset of all this information accounts for

30 a huge proportion of what is actually viewed. Depending
on the size and homogeneity of a user community, about
10-20 Gigabytes of cache storage will (spring 1997)
reduce the traffic by 30-50% in that community.

However, in spite of current caching techniques, in

35 many parts of the world, such as South and East Europe,
South America, India and East Asia, the bandwidth
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area often differ in size and shape from the economically
and technically optimal region to be served by a single
cache server. Therefore, such an area is served by a set

20 of geographically distributed servers. However, the
invention is further based upon the insight that, under
the assumption that users in such a linguistically and
culturally homogenous geographical area will have
homogenous preferences regarding visited information

25 sites, information cached in one such server due to a
user request should also be cached in the other servers
within said area, the basic principle being that if one
user is interested in a certain piece of information, it
is likely that so will other persons within the same

30 linguistically and culturally homogenous geographical
area. The larger the end user community, the larger the
probability that someone else within the community has
requested any given file.

Hence, according to the invention, a set of geo-

35 graphically distributed cache servers serving different

geographical regions but having a common relation, such
..as the relation of serving a culturally and/or linguisti-
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wi t hin said geograp ‘area
Ger man speaki ng p&rt €%l %y he bomrﬁﬁa of4 oestrandecorbmicaly may be
seen as definidg aras, mlﬁamalasaa&nkbixfa;woatslﬁl@éiébfhomgﬁﬁé’uﬁl@ obal area.

Therefore a set of ca éeer‘é%cérﬁ%?%aé' ng g%géi&etn% f’gs‘élf‘?/e’r%ve vention

is distributed within this ' area 8% ded
fwithin the gl obal sa?-éas%fQﬁwéGOgrapmﬂelY éhét{-‘dcrutms!r epchaysexvews ageanpl e

farranged to servedzbtribitdbwitB@h0od LioMRIsEIcATE ROK! BRI PuPA Ty Of Germany,
[a second one nglﬁgﬁ(aléﬂ%ls8e¥§§§bﬁ¥%§ingré§Q§On %%ggragﬁacally
' 15 defined community. Furthermore, each of said cache

servers is preferably arranged to serve a respective
local region within said geographical area or community.
For example, the German speaking parts of Germany,

Austria, Switzerland and Italy may be seen as defining a

20 cultural and linguistically homogenous global area.
Therefore a set of cache servers operating according to
the invention is distributed within this area. Among this
set of servers, provided within the global area defined
above, one (or more) may is for example arranged to serve

25 a first region covering the northern part of Germany, a
second one (or more) to serve a second region covering
the eastern part of Germany, a third one (or more} to
serve a third region covering the central part of

Germany, a fourth one (or more) to serve a fourth region
30 covering Switzerland and the northern part of Italy, and

finally a fifth one (or more) to serve a fifth region

covering Austria.

Note that a defined geographical area according to

the invention does not necessarily imply a homogenous,
35 continuos area encompassed by a closed boundary, but may

just as well mean a set of geographically separated sub-

T -
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bel ow. determining when to perform distributed caching according
to the invention or not, may be set in different ways
depending on the actual application environment, as will
15 be discussed below.

The distribution of information to the set of cache
servers according to the invention may be performed in
many different ways. According to one aspect, the
Internet itself could be used. However this would put

20 event more strain on the transfer capacity of the net.
Therefore, according to a preferred embodiment of the
invention, the information is distributed to said set of
cache servers using multicast communication, preferably
using dedicated data channels separated from the Internet

25 communication itself.

According to a preferred embodiment, said informa-
tion-is distributed to said set of cache servers using a
satellite link. Each of the servers then preferably have
access to an uplink for sending said information, and all

30 servers receives a downlink which provides information
sent from any one of the servers. The hardware and soft-
ware for handling such distribution may be provided in
association to the cache server itself, of may be pro-
vided by for example an Internet Service Provider or an

35 Satellite Communication Link Provider. Similarly, the
software for controlling the information flow and for

.. performing decisions within the system may be provided at
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. PCT/ SE98/ 01316 C4ch ,
the Internet Serwecdiptbib@esd and so opherever convenlent, as mﬁll be cl ear

. for a person ski | befendiidh@nakthe $izé skl céRuaityemhe sgeskidyhe
of the cache servers, the available communication capa-

15 city-of the net, the objects of the cache provider, and
so on, the distributed caching technique according to the
invention may be arranged to distribute, or not distri-
bute, information based on different rules. According to

a preferred embodiment of the invention, only requests or
20 frames referring to a specific communication format or
application, corresponding to the type of information
service provided on the local storing means, is cached.
For example, only so called TCP-queries to the WWW port.
According to another example, the cache server provider
25 may decide only to cache from specific addresses (e.gq.
only .com or .org addresses), only after a certain number
of requests has been made within the system (e.g. after
three separate requests), or the like.
The processing means necessary for performing such
30 decisions may be arranged at each cache server, at a
central control unit as mentioned above, at an Internet
Service Provider or similar location working in associa-
tion with the cache servers, or the like.
Also request relating to an Information Content
35 Provider located in a region served by one of the cache
servers in said set of cache servers may be handled in

e
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another exanpjg, the me cssﬁgegew&na@%r naé @@ydl@c@laat@awo teLache from
specific addresses é} é %g]b‘ﬁﬂg %ﬁ)ses only after a
certain nunber  ©PL}r% es(fﬁ"es’tfsgﬁ éfed?l\fvﬁ‘r tedo caghe e?ﬁYvé’r& after

t hree separate resgimss $he aequbst |pirabably only isThe proosdssomecpmeans

necessary for perforad, nqrﬁt&ms%ﬁ@&@l S @@ymbqo%ra&angeﬂeﬁé &ach cache
server, at a central cont unjt as rrentlone above at an | nternet

Service Provider 5%2%#%fis a‘-ﬁ%&&ﬁ?.%"-’ﬁd’r PPRgof 3 FE94°05.  tion with the
cache serversl5or the Addeeding to a setjopd psboditents| dti hg asswwed that

I nformation Conteph Boedifatidar ré&&é’étech‘oﬂx @n' 8 Ak e3et¥een byniige?f the
cache serverscégte'snaé %r%%t:.dgr fggateeds%.\flz g.g gna ot}:'e sg?.gdreglons shall
not be cached in the cache server serving that region,
but shall instead only be distributed to all other cache
20 servers within the system, since a local user will always
have easy access to a local Internet Content Provider
{hence no need for local caching) but a user outside the
region will not have the same easy access to the local
Internet Content Provider (hence the need for caching
25 outside the region).

According to another embodiment, it is assumed that
the cache server capacity is large enough to handle all
request, therefore there is no need for handling informa-
tion relating to local Internet Content Providers diffe-

30 rent than other information and, consequently, the
caching of information in one cache server within the
system shall result in the caching of the same informa-
tion in all cache servers within the system.

According to yet another embodiment of the inven-

35 tion, depending on the choice of rules for decisions
within the system, there is provided a list of Internet

- - Content Provider addresses to be excluded from caching.
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need for caching 85«1bﬁ{5§'wq%ht Res SN kypes of convAnE2bALNYcdchiOt her
embodi nent, it is assuned that
techniques, as is understood by one skilled in the art.

15 Furthermore, each of said cache servers may be
constituted by several sub-servers connected, preferably
via high speed switching means, to a cache manager
controlling the operation thereof. Furthexr, there is no
1imit to the number of cache servers that‘ﬁay be used.

20 Also, each server may be used by more than one Internet
Service Provider.

In the event of a failure of one of said cache
servers, it can rapidly be bypassed by the system to
restore somé service while the cache server is being

25 repaired or replaced. The cache functionality may then be
provided form another server in another region within the
system. An advantage of the invention is that the auxili-
ary cache server then provides the same stored content as
the bypassed serves, thus making sure that the cached

30 information is still relevant to the end users in the
region of the bypassed server.

Although the description of the invention has been
made with respect to the Internet communication system,
it is understood by those skilled in the art that the

35 invention also may be used in other similar types of
global information communication systems which may be

--found in the future and which may show similar kinds of
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see whet her or notellhde usedeforstanyhgtherekindy af@etngpplications and
Dependi ng on the gesided ivtickidt Yhetdt®.cache servers 5 will be arranged to

store information for a given anpunt of tinme. For exanple, the caches
may operate on the principle of first-in-first-out. According to
anot her exanpBxief glesgirnpkion of thef drawingh nay be provided with

updat e requi rgnents, WirgheW hipdefd Ngehh8rbongastadvaiadds dft@leval that
the copied infornmatio I nformat.ion is

still correct. OF*RY %ywg?llrjgg‘g?x%ﬁoﬁd‘efﬁfgggrﬁigt%%]%[gﬁaggﬁﬁgt SSTHE
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Fig 1 schematically shows an embodiment of an inter-
15 net caching system according to the present invention;

Fig 2 schematically shows a cache server arrangement
forming a part of the system shown in Fig 1;

Fig 3 schematically shows an alternative cache
server arrangement;

20 Fig 4 schematically shows yet another alternative
cache server arrangement;

Fig 5 schematically shows a flow chart of the
operation performed by the cache server in Fig 4;

Fig 6 schematically shows a flow chart of the

25 operation performed by the interceptor in Fig 3;

'Fig 7 schematically shows another embodiment of an
internet caching system according to the present
invention; and

Fig 8 schematically shows yet another embodiment of

30 an internet caching system according to the present
invention.

Detailed description of preferred embodiments
A first embodiment of an internet caching system

35 according to the invention will now be described with
reference to Fig 1. In Fig 1, a preferably linguistically
--and/or culturally defined geographical area 200 is shown
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the Internet co aﬁ%ﬁ’%&é?%*% Provifiing Eulhederr PSS By TREEE R ed in
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' PCT/ SE98/ 01316 P K022 120a, {505, gzs;,c’ and AaRt e K§HeS™
probl ens. The i nveirnélyn iandt hepwfberre off Interpotreantest pravidelrs d30se

Internet applicati®fh, 130¢, and 130d, respectively. It is understood
that, even though the end users 120 and content providers
15 130 are shown in Fig 1 as being separate features, an end
user may be a content provider as well. '
Each service provider is connected to at least one
Internet cache server 140a, 140b, 140c, 140d, respec-
tively. Each cache server 140 hence provides cache
20 functionality to the end users 120 within the respective
region. Also, each cache server 140a, 140b, 140c, 140d,
has a connection to a satellite disc 150a, 150b, 150c¢,
and 150d, respectively, and may broadcast information to
all other cache servers within the area 200 using a
25 satellite 160.
An example of the operation of the system shown in
Fig 1 will now be described. When, for example, a service
provider 110a in region A receives an information request
from an end user 120 relating to information provided by
30 a content provider 130e located in a region E, which in
this case lies outside the area 200 (for example, the
region E resemble North America), the service provider
110a checks its associated cache server 140a to see if an
updated copy if the requested information is stored
35 therein. If so, the reguested information is derived from
the cache server 140a and is then delivered to the end
..user, If, however, no copy of the requested information
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content provider 130e via the Internet, but can instead

15 use the copy stored in the respective cache server. If
any cache server is already full when updating, the
information having been stored the longest period of time
(since last accessed by an end user) will be deleted from
said server. Also each server will use on of several

20 methods to ensure that the information stored in each
cache server are accurate and up to date, hence providing
reliable copies of the original sites.

In the following figures, for ease of description,
elements having similar functions as those described with

25 reference to Fig 1 will be designated with the same
numerals.

A cache server arrangement forming part of a system
of the kind shown in Fig 1 will now be described with
reference to Fig 2. In Fig 2, three end user terminals or

30 stations 120 are connected to a multiplexing unit 170,
which may be a modem pool or a LAN router depending on
the type of user system. The multiplexing unit 170 is
connected to an interceptor 110 arranged at an Internet
Service Provider providing access to the Internet 100,

35 The multiplexing unit 170 multiplexes the communications
to and from the user terminals 120.

S -
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35 accordi ng t@odpssghvention will now be described with ﬁ’%ﬁr&'@ﬁ?ﬁ to
Fig 1. In Fig 1, a preferably linguistically and/ or cul tur® hed

geographi cal area 200 is shown WO 99/ 05584
PCT/ SE98/ 01316 12 enconpassi ng four
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'?hegBr Pt I sh isl gnds %%&r&\na o thnisgr?rrang ’ﬁé‘gp K Q%oSFgawﬁ i to

Irel and; Wal es; acc%%%t’t’%ﬁﬂfméﬁaoﬁ\log Wéﬂ?dEﬁﬁFa?Péﬁmpélﬁj agoat Kerkd F_“h?gi%nd 5
respect i vel y. Web honepagmclrofitdidoy an dnsednetd, ccﬁte&l&dp@ovw@f e(rict at
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i respectively, ér ov di ng r ect lve
| nternet 100. ¥acH EE‘?\ﬁrbé‘ %’I‘etlﬂ(?&' geneyably Senge, aniduformatsieon

provi des | nter net requestc, |sqmchcﬁlaally aHTirer reduestd tisens WRRapod20hy14120C,
and 120d, respec-the mldek %l)éxaﬁa ux?:.tf"’i%eq:fz:gf:h+ A e an%gg.%e plgxgélx% ders

130a, 130b, 130c, (? respective I's unders
even though the eflBF ukkts ¥hegeahlle JRAUESE PBFoTPWed ot OBSGharén%ﬁmt | n
Fig 1 as being seiba@ ate fieatllyeseach tmedconteusqsrdm)de&e @he OB FEnOr ovi der

as wel | . 10 AATAN a Ieast one

I nternet cache selrjver 1%83% %48%‘9%}21%%“51%8%8& re'sp eeglélgg EP “}/“ 58
cache server 140 hRFQENaHion yéa E%%Hé’t%nef:uh@@lw itoy the uhereﬁw wser s
120 within the resheciéemdce proepdex.118.s0, each cache server 140a, 140b,

140c, 140d, has 2 iQnRRe!t | 20cd oS hebhd t e liintR2snda 0, 120C-
2, the information request from a user 120 is examined by
15 the interceptor 110 at the service provider. The inter-
ceptor then decides whether or not the requested informa-
tion, for example the information provided by said the
content provider, exist in a copy or similar form on a

; local cache server 140 arranged in direct communication

! 20 with the interceptor 110. If a copy or the like of the
requested information is stored at the local server 140,
the request from the user is re-routed to the server 140,
which will then return the requested information to the
user. In this case, the information will already exist on

25 all cache servers within the area 200 shown in Fig 1, and
there is hence no need for distributing the information
to other caches.

However, if the interceptor 110 determines that no
copy or the like of the information of interest exists on
30 the local server 140, then the information reqguest from
the user 120 is sent on to the Internet 100 as in the
conventional form of Internet communication. The inter-
ceptor will then monitor the response from the Internet
100 to the user 120 and update the cache server 140 with
35 the requested information as it is received.
The caching of new or updated information in the
--cache server 140 is, according to the invention, accompa-
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requests from the users 120 is intercepted. Other types

15 of communication services, such as e-mail or the like, is

left undisturbed by the interceptor 110.
an alternative cache server arrangement, similar to
the one shown in Fig 2, will now be described with
reference to Fig 3. The arrangement in Fig 2 differs from

20 the one shown in Fig 2 in that the interceptor 110 at the
service provider is connected to not only the cache
server 140, but also to a quick access cache memory 112.
In comparison to the cache server 140 according to the
invention, for example providing several hundred Giga-

25 bytes of storage, the quick access cache memory will in
this case provide a much smaller storage capacity, for
example a around one Gigabyte of storage. The cache
memory 112 is therefore used to store essentially all
information passing the interceptor 110, but

30 consequently, each package of information will only be
stored a comparatively small amount of time.

In Fig 3, the quick access cache memory, comprising
a memory areas 112 and a look-up table 111 showing which
information is currently stored in said memory areas, is

35 used as a working memory of the interceptor 110. Hence,
when receiving an information request from a user 120,

--the _interceptor will first check its quick access cache
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i PCT/ SE98/ 01316 kind than the information being stored in the cache
server 140. For example, in addition to storing WWW

15 dinformation, as the cache server 140, the cache memory
may also store information relating to other types of
queries. Also, information stored in the cache memory 112
will not automatically be distributed to other caches
within the area 200 in Fig 1.

20 Another alternative cache server arrangement, also
similar to the one shown in Fig 2, will now be described
with reference to Fig 4. In Fig 4, all WWW requests will
be relayed form the service provider 110 to the cache
server 140, The cache server will then answer the

25 request, if the requested information is stored in there-
in, or itself handle the information retrieval from the
internet 100, either using a satellite link or some other
connection 141 to the Internet. When receiving the
requested information, the cache server will 140 update

30 itself, as well as other caches via the satellite 160,
according to its own decisions, and deliver the informa-
tion to the end user 120 via the service provider 110,

Note in Fig 4 that the service provider may still
handle other type of services, such as email or the like,

35 on its own, without relaying such information packages
via the cache server.

e
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and delivers it to the end user in step S7. In step S8,

the received information is stored in the cache server,
20 and then, in step 59, the information is distributed to

all other cache servers within the area 200 shown in Fig

1. Hence, the received new, previously not stored

information will then be stored in essentially all cache

servers within the area and thus be easily accessed by
25 all users within the area.

An example of the operations performed by the inter-
ceptor or service provider 110 in Fig 3 will now be des-
cribed with reference to the flow chart in Fig 6. After
activating the operation in step Sll, the interceptor 110

30 reads, in step S12, an information request from an end
user directed to a specific content provider. In step
513, the interceptor 110 checks the content table 111 of
the quick access cache memory 112 to see 1f a copy of the
requested information exists therein. If so, the opera-

35 tion continues to step S15 described below. In not, the
operation continues to step S14, in which the interxceptor

-- sends a query to the cache server 140 to see if a copy of
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servi ce provider |s conngcte to not on
to the end user, the 1nterceptor, in step S19, stores

15 the previously unattainable information in the cache
server 140 and distributes the information to all other
cache servers within the area 200 in Fig 1. Hence, the
received new, previously not stored information will then
be stored in essentially all cache servers within the

20 area and thus be easily accessed by all users within the
area. Note that every time information is received from
the cache server of from the net, a copy is preferably
temporarily stored in the quick access cache server 112.

Another exemplifying embodiment of an internet

25 caching system according to the present invention, simi-
lar to the one shown in Fig 1, will now be described with
reference to Fig 7. In Fig 7, the system differs from the
one shown in Fig 1 in the answer from the content
provider 130e, in this case being located in the region

30 Eoutside the system area 200, relating to an information
request originally sent by an end user 120a, will not be
transmitted back to the user via the Internet 100.
Instead, the answer is transmitted directly via the
satellite 160 to the servers 140a, 140b, 140¢c, and 140e,

35 thereby automatically updating all cache servers 140a.
The cache server 140a and the service provider 110a then

.



server 140, buw(g& f0 a qui ck access cache nenory 112. H\ |son
99708554 pClS

to the cache se 0 according to the invention, for eXanple
.providing several hundred G ga- 25 bytes of storage, the quick access
.cache menmory will in this case providg a nuch snaller storage capacity,

O er et XamPl e 2 raind 002 QUL eof oSl A IR e oPIBLY 112

|s t herefore used ¥ Bsen ormati on passing
i nterceptor 110, B&0a30 consequently, each package of infornmation wll

Oﬂl y be y stored a Cgeraaéﬁéﬂneai )éx&ﬂﬁiifﬁwléiubeﬁiﬁtém of an in'zcerhgtFi g 3,
t he-qui ck access cac rrermr L and a
| ook-up table 111‘5’? rdi?ggﬁ%tthgnpggggégr%rﬁﬁ st%dred in said

menory areas, Ps :ﬁiml@gédtastl‘aﬁ Mﬁhgwhﬂmﬁ;ﬂ-%ﬂ t Kéll o é@otdﬂscxibed

“Hence, when r%&ﬂh%ege@@nwfw rmtgl o0 IRGRSH, ft—.aen Gadti€lseld@rs the
i nterceptor wll f| {8 ctggck Its Sy ck_access .cach

PCT/ SE98/ 01316 e area 200, "each ‘servipg a ‘eﬁ%%‘%/’g’ﬁffglfszfor
the requested i nf @& end Thels aompectedste wira gabawFhanndlen tge aaccessed

only if the requetgfiral cbﬂéﬁsmxmnw@nnme lz%nftgamdc&mtféw rAthe ggeNDI Y
112. The 3%erat|on ows .t he one, descr bed W t ref&ren e to 5

he_{
{Fig 2. However?d i F98" % ‘éﬁ‘? HHESHRRET 3n T’%Iwﬁ% Sr gr no Prati on
‘request fromthe Lss'erlé beOcaihed Ha the respegtdviel gacherservers haexdqalscko

access cache mendmeliz, is to%é hﬂrstﬁaew@twrbthegebasﬂeé neerike that er net
100 or | nformatlon hecehyedfd Ylsbne: SATG 18hYShy B0 a W18 8RR ed
between the different caches either using the satellite
15 1link or using the data channel connection to and via the
] central control unit 180. '

Furthermore, with reference primarily to Fig 1, 7
and 8 above, it is understood that decisions regarding
how to handle the caching of information relating to

20 “local” requests, i.e. for example an information request
from an end user 120a relating to a content provider 130a
located within the same region A, which has been discus-
sed above in the summary of the invention, the different
schemes of operation, including the needed decision-

25 making, may be implemented either at each of the cache
servers 140, at each of the service providers 110, or at
a central control unit 190, for example.

It is understood that the construction and function
of the elements described with reference to the drawings

30 will become apparent for those skilled in the art.
Even though the invention has been described with
reference to specific exemplifying embodiments, many
different alterations, modifications and the like will
become apparent for those skilled in the art. The des-
35 cribed embodiments are therefore not intended to limit
the scope of the invention, as defined by the appended
-- claims.




10 the cache sgo/plsg! ! only be updated when new i nforna- tion is
received fromthe Internet 100. Furthernore, the cache TP be
user to cache information of other kind than the informati on bei ng
stored in the cache server 140. For gxanple, in addition to storing WW
15 information, as the cache server 140,3%0% menor| i uulm ﬂmuﬁll
store information relating to other type quer i es SEARSHE] f Feedll on
stored in the cache nenory 112 will not automatically be distributed to

ot her caches Wit hin Meehad eor?Achingi thflernd infommm,efcoﬂ\gkﬁf-“at ive
cache server arragggm s?leﬁg of s simlar to the one shown in Fig 2, will
now be descri bed W eh € eré%be to Fig 4. In Fig 4, all WWrequests
Wil be rebayed f clanivhngsinfdmatjepveert thl@nt entdhesencim an server

140. The cache sepnesrndt kohbemt PioNaetNBaddd npBHESh 1hfohha fgauest ed
information is stgrglgel or itself handle the i nformation

Laehde 08" €25 d Bseds
retrieval fromthe i ATeLNBt iﬁﬁ{ &rtherd ing a satellite link or sone
ot her connecti on B4Btrdbuking maddnénfompationedei i sgt tdle geograehtiest ed
information, the gache S8t¥ehutéd lcabh@ HBdabes 30 itself, as well as other
caches via thﬁ satellite 160, according to its own decisions, and
deliver the i QOrna- tion to the end user 120 via the service provider
110. Not e i n2ri Yethothas Heimedvineclpiovildewheryirstddid handl e

other type of seryé£BfingSyebpass YelforRbdt I dddfRer3BnOPLir S, WineW t hout
rel aying such i nfor{;@tlon gackasqae.s via the cache server.. WO
99/ 05584 SeiVer FerbiNig Shiu end UsSr, S3idlpadogped Bging located
in a geographical region served by said a cache server.
15
3. Method as claimed in claim 2, comprising storing
said information in said a cache server.

4. Method as claimed in claim 3, comprising storing
20 said information in said a cache server only if said
content provider is located outside said region.

5. Method as claimed in claim 3, comprising storing
said information in said a cache server only if said
25 content provider is located inside said region.

6. Method as claimed in claim 2, comprising perfor-
ming said distributing step only if said content provider
is located outside said region.

30
7. Method as claimed in claim 2, comprising perfor-
ming said distributing step only if said content provider
is located inside said region.
35 8. Method as claimed in any one of the preceding

claims, comprising distributing said information to said

-



15 Ang e of the operations perfornmed by the caaif}Fs perver
oW clﬁart in

140 in Fig 4 wll""now be described with reference to the
Fig 5. After activati ng t he opera- tion in step S1, the cache server
receives, in step S2, an information rgguest froman end user relating to

a _ specific Conaenéf O{e%gngﬁicépftﬁBt?'%buéé@ fARHICSBELLES using Nen

det er ni nes whet hef he requeste rmat 1 on |s stored
therein. If so, nélf-é‘éﬂl%tstcéﬂ““unm?‘%ﬁ%natlon is delivered to the end user
in step S4 and 10 the operation is ended in step S10. (OF course, the end

step S10 may cause a rgt [ ) | f
it is determned in stg'p%%%htoﬁ %‘D faﬁl i éiieﬁ% 2 com rJ'fucligl n ormat | on
is stored in the batheg salcbé-m‘:erma‘@m f}'Poéé’s@ %,antqfn@@§gf~'6p§%%§)1385

wherein the 15 cagbherSQinR cacRdSserveaguasingod sajedlimbolpmki on to the
desi gnated content provider via the Internet. The cache server then
receives the requested information in step S6 and delivers it to the
end user in step S7. |0 stMgthgg as claimedr drednePriendr Fhei pre¢ediftidred in

t he cac hlel server, cagﬁméndcéﬂi:&ﬁsxhehéﬁl%p d@%triﬁ@tzirfﬁ Fatat h.ﬁﬂorﬁaﬁii&i r l but ed
to a ac erv S W t ar

Hence, the regg q'\ﬂ oﬁgﬁ & otoqgtaofgge 9& s&ﬁ rrﬁfl gog e"ﬁhthen be
stored in essenti allelryvaqilpm@f mf@@a}@o@ WReEheL jox aP§a1§nHSt¢m§3€be
easily accessed b)ﬂlgérlﬁkéedl?c%r Sa¥lit it dfhgedgLi@phically disfRiBxeew! e of

t he operations perfog1 r‘y the inter- - ceptor or service provider 110
in Fig 3 wll nowBE"Ges S'cribed with reference to the flow chart in
Fig 6. After activating the operation in step S11, the interceptor 110

30 reads, inigtep S1233 amdthoar ABt ¢ineAIUBSANY 6HE JE €RE precédBig

directed {o a speciflc content providel, Jnsieb v o 91 cbE LBbeIget o

cache servers serve different geographical regions.

12. Method as claimed in any one of the preceding
20 claims, wherein said set of geographically distributed
cache servers are distributed within a linguistically or
culturally defined area.

13. Method as claimed in claim 11, wherein said set

25 of geographically distributed cache servers are distri-

buted within a linguistically or culturally defined area
encompassing said regions.

14. Internet caching system, comprising:
30 a set of geographically distributed cache servers;
means for deriving Internet information derived in
connection with the operation of one of said cache
servers; and
means for distributing said derived information to
35 essentially all of said cache servers.

o B0 B




}
it he qui ck acce menory 112 to see if a copy of the d
. . Wo 9 : : . mg@%&gﬁ@fep

I nformati on exists therein. |If so, the opera- 35 tion conti
S15 described below. In not, the operation continues to step S14, in
whi ch t he interceptor --sends a query $® the cache server 140 to see if a

copy of WO 99/ 8 ; a3
PCT/ SE98/ 01316 0]?? 4Internet caching system a6s claa.{nﬁg %ré cl:JleaS md14

i nformati on exi st ¥hereir|srid derhgingdigans arejarxanged e ﬁﬁﬁéﬁ%ss%lcﬂ"lt i nues
to step S15, in wWing¢bBrhdeion inf eeﬂﬁéétifdrpmmhetmdsemmg ofi paed cepted, and

to step S16, I u | fQr | [ l,.vered 5 |ther
usi ng the cache rrgﬁgrgm%]z& f’r%ﬁ S eezls&eervg?“grpc p%z?%?'dﬁ% £ et ‘?WCF
janswer formthé caske- B%rﬁlelresiuﬁtnef a speqiffécpiptagratdent rmmsﬂ dD)Step 817

iwﬂer ein the inter Gsaad end uded, dewré%dwe&embemglmﬁt@ajto&ntae é@é&atesttfrom
t he user, N ad ) on .t ate conten
provi der via the Pﬁ‘f‘e%‘?ﬁe’feéiﬁﬁ’e p?g %ebsy ald oﬁe °€ 5?':%8 g?’é‘f) =8, in

whi ch the interceptor nonitors t he ansvver sent from t he content

provider to the end 16 Usﬁfter%\égnc&%ﬁhxg‘ '&E{Qi’:éﬁtdé)rbl&aﬁéaslﬁh@léﬂﬁ qrscigt or
ores

onits to he end i nt erceptor S

t he previ ousl %’Fﬁleh%bsfaelqeﬁf’s ﬁgtfaolhde cr?cgﬁes%’évﬁfés is a§§?9%?é 1 and
distributes the |r$f59i-‘ﬁaﬁ3€#1 infozmptipmer cache servers within the area
200 in Fig 1. Hence, the recei ved new, previ ously not stored

i nformation wll then ef:) sto ed i.n esseng al | che s vers W thin

the 20 area and thus be eZ5F95c %%l?él(? By - afF ?%ecﬁsalﬁe?hi“ﬂ ¢ 16,
wherein said one of said cache servers is arranged to

15 store said information only if said content provmder is
located outside said region.

18. Internet caching system as claimed in claim 16,
wherein said one of said cache servers is arranged to
20 store said information only if said content provider is
located inside said region.

19. Internet caching system as claimed in claim 15,

wherein said distributing means are arranged to distri-

25 Dbute said information to said set of cache servers only
if said content provider is located outside said region.

20. Internet caching system as claimed in claim 15,

wherein said distributing means are arranged to distri-

30 bute said information to said set of cache servers only
if said content provider is located inside said region.

21. Internet caching system as claimed in any one of
claims 14 to 20, wherein said distributing means are
35 arranged to distribute said information to said set of
cache servers using multicast communication.
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cnen"or ottty IR = o MEBRERS, ¢

qU|ck access cache server 112. Ah other exenpl i fying enbodi ment of
an internet 25 caching syst em accor di ngaf o the present invention, sim -
| ar to the one shown i b ribe efer nce to
Fig 7. In Fig 7, the s¥st ﬂﬁtér?¥% #ﬁigﬁlgﬁggéﬁtas éi%&ﬁ aann ‘n the
answer from the cwhesein Sﬂldpﬂéﬁttk#“tﬂﬂ@emehnstmﬁ% arreagedi ho ﬁtﬁ%ﬂ%ﬂj in

the region 30 FEoyhebdeaid@nFyshericH & 3894 6t adddMe sergRr5Nfo4 n@tion

request originall ent. by .an.end user 120a, will not be transmtted
back to the user é?ieg%iséqﬁﬁgkhet 100. | nstead, the answer is
transmtted dibectly via the satellite 160 to the servers 140a, 140b,
140c, and 140e, 35 thﬁemﬁta%gﬁméacqﬁlnlgysyes@:hlw c’i'a':.m%adﬂﬁ &Ry V& oktla.
The cache server iOa aqﬂ4the2§erV|ce pr.ovi der 99/ 05584
PCT/ SE98/ 01316  C+aims » comprising Pr°‘i9ssmg ﬁ&ﬁ&r’segﬂf eYRE T very

of said informati odniogtwhetded osemot saitP@erived inform¥gtioandshes be
exenpl i fying enbodiigepin@efRol BAEA Nt of cGBREI fdrwdpsi.em according to the
pr esent |nvenaéf 5 simlar to the one shown in Fig 1, will now be

descri bed th reference to Fig B. In Fig 8, the cache servers

within the area 200, eath Idevhey @acrke@pegybvgnraﬁgiqiraimed in &y Qnearaf D,

is connected to Vidadatal£R08l Swhdrdin saife§béafiHaNal, HAkEr G ed he

central control unl%héggervers are arranged to serve different geographi-

cal regions.

15
25. Internet caching system as claimed in any one of
claims 14 to 24, wherein said geographically distributed
cache servers are distributed within a linguistically or
culturally defined geographical area.
20

26. Internet caching system as claimed in claims 24
to 24, wherein said geographically distributed cache
servers are distributed within a linguistically or
culturally defined geographical area encompassing said

25 regions.

27. Internet cache server arranged in a geographical
region to primarily serve users in that region, compri-
sing:

30 means for deriving information sent by an Internet
content provider to an end user located within said
region as a result of an information request made by said
end user; and

means for distributing said information to a set of

35 geographically distributed cache servers, said servers
preferably serving different geographical regions.

-



i
i10 controls t% [ Sions as to weather or not information shal |

icached in the respective cache servers and as to how it ??’?W’B’é“
di stributed to other caches within the area 200. In this case,
informati on may be di stri but ed between the different caches either

using the satellite 15 r._using the data_channel connecti] o and
| L et T

via the central uni t ef er ence
primarily to Fig yherem sk @chBoservens jageydistsioded Wathimca si ons

regar di ng how 1tiglasel @aliie ogashifigr0f y Elie@iﬂ@d'é&bg&%bﬁ&bﬂﬁ 4820
"l ocal " requests, i.e. for exanple an information request froman end

user 120a relating to a content provider 130a | ocated within the sane
regi on A, whi cB has be2$. digmrnet cachmedexiveveas ncldimesiuimacyaioh 2her

i nvention, the diffger eaﬁlpnsn@c@,%eés@i dgaa@raagl #8r dél@ﬂlﬁh&‘ﬂ%t@ﬁeﬂ?éided

d - 25 maki ther at, h
Servers 140, at eAHPGE 8 HEPREAIP §§le€$%ﬁ%ae§?-%ﬁ€ iffepation La (i

control unit 190, daghedximpsadd server. i s understood that the
jconstruction and function of the el emants described with reference to

t he draw ngs wil | rent. for those skjlled in the, art.
Even though t g i nvent P@noﬁgﬁe%& YR AB¥ETWRE hgiamerdef"ér Eﬁ%‘b‘“t%’vsﬁ@m fic
‘exenpl i fyi ng enbodimBAt scommriysing pupédssriongt mebher &y alesermbdifigcati ons and

the like will WReERER @PRAent sgeeifiwﬁﬁe%@ bke@efﬂré&@nehhnamﬁa dgs- 35
cri bed enbodi ment %ﬁage éhere ore ngg | € Sco of the
n

nt
i nvention, as defi LRSS ‘flsﬁ%nﬁ’ ge°gr%19’9ﬂ-655@945trlbu‘
PCT/ SE98/ 01316 ted cache servers.

15

g 31. Internet cache server as claimed in claim 29 or
30, wherein decisions made by said processing means is
based upon whether or not said content provider is
located within said region.

20

32. Internet cache server as claimed in claim 29, 30

or 31, wherein said processing means is arranged to
instruct said server to not cache said information and
not distribute said information to said set of geographi-

25 cally distributed cache servers if said end user and said
Internet content provider are both located within the
same region as said server.

.33. Internet cache server as claimed in claim 29, 30
30 or 31, wherein said processing means is arranged to
instruct said server to cache said information and to not
distribute said information to said set of geographically
distributed cache servers if said Internet content
provider is located within the same region as said

35 server. -_—
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CLAI V5 1. Method for caching Internet information, conpri-
ing the steps ¥P99/0s5s4 deriving information sent to an E®GHSEFO3®r om

jsaid end user; and di stributing |d|nformat|ontoaset of .
fgeogr aphi - cally distributed cache servers. : 2. Method as
laimed in claimi1, whéfeilptesngt cachp servieg §Feﬁl?‘3§“%r%lcﬁfé§ml A9, 30
fconnection with aaehe whersitr waidsprodeusing fens LSairranged €8d user

being located - 4b3,0e0APIN-GAL, T £01AN. SSLKE.Ra Al Aataghen e Vo,

information in sal@%eéécﬂ@%&%ﬁéﬁ-‘ib“te said mfﬂlrmﬂb%%dwa§aéldaﬁﬁ§d°f-n

Lcl ieu m ? c_ogpr i5Si rg;aos;traphﬂgaﬂl@ distdibuted raichensefvers d A sedahensef NSt
only if sai rsLS i S i.on

5. Method as cl ai rre tt%m‘ }?{&Vu%‘?: g léggs?énagq’s}ggrgg E'x?e &m% %""ﬁf‘o?ﬁatl on in
said a cache servé?alénls?r\’?rsal d 25 content provi der i's Iocat ed inside

ORI

n I nternet content provider based upon an information request from

sai d region. -6. Method as clainmed in claim2, conprising perfor-



mng said distrj g%igg step only if said content provider i s | ocat ed
$ 30 7. Method as claimed in cl aPRI/SESS/01316

out side said re

jconpri sing perfor- mng said distributing step only if said content
provi der is located inside said region. 35 8. Method as cl ai ned
in any one of the preceding cl ai ns rising distributing said

i nformation to said WO 99/ 05584 hl}j

tPCT/ SE98/ 01316 19 set of geographically
di stributed cach vers using mul ti cast communi cati on. 9.
Met hod as cIaingiEi?%L;ﬁlin18, conprising distri- 5 buting said information
to said set of geographically di stributed cache serverggsing a
satellite |ink. 10. Method as cl ai med] B0 <+TReRBES t he

{pr ecedi ng claims, conprising only distributing sapd #AAPor mation 10

derived piece of
to said set of

[ |

based upon t he ptteorer—of—=
fi nformati on, whpther _or not
geographi cal Iy fi 4t@ilbi3ee
- § 9%
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15 11. Method as clained in any one of the preceding cl ai s,

wherein said s™O¥O5¥kographical |y distributed cache serREPSERREIIE

di fferent geographi cal regions. "12. Method as clained in any one
of the preceding 20 clains, wherein said set of geographically distributed
cache servers are distributed within :2zvﬂguistically or culturally
defi'ned area. 13. Method a aimed in claim1l, wherein said
set 25 of geographically distributed cache servers are distri- but ed
within a linguistically or culturally defined area enconpassi ng said
regi.ons. 14. Internet caching system cogpti sing: 30 a set
of geographically distributed cachﬁ rvers; e an ye. Vi ng
Internet information derived in nection with the ope g f one of
‘sai d cache servers; and ans for distributig ! rived
Jgnformation to 35 essentially all of sk e servers. WD 99/ 05584

"PCT/ SE98/ 01316 - 120
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20 15. Internet caching systemas clained in claim 14, wherein
sai d deriving NEEMW®SHWEe arranged to derive said i nf or matRGIYSES$U1316
connection with the sending of said information froman Internet
content provider to an end 5 user as a result of a specific infornmation
request by said end user, said endEﬁEZT being |l ocated in a geogra-

phi cal region served by said one of sa ache servers. 16.

I nternet caching systemas clainmed in claim15, 10 wherein said one of
‘sai d cache servers is arranged to store said information

‘17. Internet caching systemas clained in claim 16, wherein said one of
isai d cache servers is arranged to 15 store said information only if said
content provider is | ocat ed outside said region. 18.

I nternet caching systemas clained in claim 16, wherei n said one of
sai d cache servers is arranged to 20 store said information only if said
content provider is | ocated i nside said region. 19. Internet
caching systemas claimed in claim 15, wherein said distributing neans
are arranged to distri- 25 bute said information to said set of cache
servers only if said content provider is |ocat ed'éblt si de sai d«g@gi on.
}20. Internet caching system as claimﬁbirlclain115, ~—¢

:::E 120
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170 110




{
iwherein said distributing neans are arranged to distri- 30 bute said

iinformation tov99%ss8ét of cache servers only i f said cOPCESRISPIN/ I der
is located inside said region. 21. Internet caching system as
claimed in any one of claims 14 to 20, wherein said distributing .neans
are 35 arranged to distribute said inEﬁ, tion to said set of cache
;servers using nulticast conmmunication’ W09/ 05584

PCT/ SE98/ 01316 21 22. Internet
caching systemas clainmed in claim 21, wherein said distributing neans
are arranged to di stfT= pote—sardjinformation to said set cache servers
via a satellite fink. SrART 23S1Internet caching system as
clainmed in any one of clains 14 tp 22, conprising processing neans for
deter - m ni ng whether or Inot said derlved information is to be
distributed to said $et _of cache servers 0 24. Internet caching
system as cl ai med in| BEPER RFQUEST c[aiR€ 14 to 23, wherein said

geogr aphi cal | y di st r -suted T eaehe—Servers are arranged to serve
di fferent geographi cat olsT—H5 25. Internet caching
isystem as clained ijn H@%BE@H%STED S3
' INFORMATION EXIST IN [~
SERVER?

| NO S5 YES [84

SEND A REQUESTFOR DELIVER
SAID INFORMATION VIA REQUESTED
INTERNET INFORMATION

' i
| S6
.-= RECEIVE REQUESTED | s

INFORMATION

1

DELIVER S7
REQUESTED | 7
INFORMATION

STORE S8
REQUESTED |/
INFORMATION

|
DISTRIBUTE /SQ

REQUESTED
INFORMATION

2o | S10




claims 14 to 24, wherein said geographically distributed cache servers
are distribut es0wpnsssnn a | i nguistically or cultural ly detrmessoisis
geogr aphi cal area. 20 26. Internet caching systemas clainmed in
iclainms 24 to 24, wherein said geographically distributed cache
servers are distributed wwthin a lingyurgtically or culturally defined
geogr aphi cal area enconpassing said regi ons. 27. Internet
cache server arranged in a geographi cal region to primarily serve users
in that region, conpri- sing: 30 means for deriving information
'sent by an Internet —der to an end user |located within said
region as a result o tion re(§11a§t made by said end user; and
means for distributi or mat i n/to a set of 35 geographically
di stributed cache servers, rs preferably serving different
geogr aphi-cal regions, WD 997 05584
PCT/ SE98/ 01316 READ REQUEST Si2 22 28. | nternet
‘cache server as claited in clajm?27 1~ wherein said cache servers are
di stributed within i nd“i stically or culturally defined geographical
ar ea. DOES REQUESTED
| INFORMATION EXIST IN YES
CACHE? -\
S13
NO
DOES REQUESTED YES
INFORMATION EXIST IN
TERRABYTE SERVER? [\ '
S14 S15
NO
S17
DO NOT INTERCEPT |/ INTERCEPT
- REQUEST REQUEST
t ]
MONITOR ANSWERES ™~ DELIVER
FROM INTERNET S18 REQUESTED
[ INFORMATION
STORE REQUESTED \
INFORMATION WHEN
DELIVERED 519 S16
1
DISTRIBUTE b
REQUESTED S20
INFORMATION
N
END S21
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5 29. Internet cache server as clainmed in claim27 or 28,

conpri sing pr ' nmeans for determ ni ng whet her or i fic
pi ece of derisggﬁﬁn(ﬁrnuion is to be cached in said se?ﬁgébﬁﬂﬁg

30. Internet cache server as clained in claim?27, 28 or 29, conprising
processi ng neans for determning , é? her or not a specific piece of

i derived information is to be di st /ﬁ?ted to said set of geographically
- di stribu- ted cache servers. 15 31. Internet cache server as

claimed in claign. 29 or 30, wherein decisions nmade by said processing
means i s Qiilﬂgyggﬁ whet her or not said content provider is | ocat ed
i Wthin said regron. 32. Internet cache server &g clainmed in
claim29, 30 or 31, wherein said processingg@a -—@«y{zzjf;f«: nged to
instruct sai d{8@eer td50@¢ cache said information -‘&eg S not distribute
sai d i nfor mat i R i , r”ributed cache
servers if sa

&
| ocated within
cache server 4
nmeans i s arran
t o not di s
di stributed cd
wi thin the sanderss

33. Internet
{n sai d processing
sdid informati on and
geogr aphical ly
prpvider is |ocated

|
| 150b
! 1
‘ B
140b
\
1\
! ®
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23 34 dahssiet cache server as clainmed in claim2$craRosmsi@’ 31,
wherein said E?ﬁ% [

essing neans is arranged to i nstruct said server to not
cache said information but instead only distribute said information to
said set of 5 geographically distri d cache servers if said Internet

content provider is [ocated within t ane region as sai d server.




