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IN A CLIE§?-§5§%&B NETWORK TECHNI CAL FI ELD This invention relates to
measured datQ » and nore particularly to connecting a AGTERIIBHRZY
particular destination based on the connection speed of the client. 5
BACKGROUND To provide greater access to the Internet, the conmunication

prot ocol s and e LLJ th clients and servers have becone
st andar di zed. é’%p%ﬁﬁéﬁ%%dﬁmmﬁi' TRELEVERY XM ool
(HTTP), 3.0 which is the ' L ol onmuni cati ons
bet ween clients and servegp%g&q%egﬁglm (ﬂ#mbmt ocol /I nt er net
Protocol (TCP/1P). The TCP portion is the transport-specific protocol for

comuni cati on between conputers OrEQENICABIFORED |P is a | ower-|evel
protocol 15 than TCP and facilitates the transm ssion of data packets

bet ween renot el y-| ocatrgd smBeRHR8S onl CR 1 lﬁgg% < co) fhat
operates on top of IP. TCSJP provi dgsn gélfau%lel%- udgl ex l{/:teed g%%%%%’?ﬁ/\/e%%&

appliCatiOnaoréhﬁéggﬁchﬁﬁ¥1¥r?%H%ggggf%gﬁff%m%fﬁﬁﬂﬁ'¥%‘£ ﬁgkticular

remot el y-| ocat ed I nes.

destination based on the connection speed of the client.

5 BACKGROUND
To provide greater access to the Internet, the

communication protocols and languages utilized by the
clients and servers have become standardized. These
protocols include the Hyper-Text Transfer Protocol (HTTP),

10 which is the communication protocol used for communications
between clients and servers, and the Transfer Control
Protocol/Internet Protocol (TCP/IP). The TCP portion is
the transport-specific protocol for communication between
computers or applications. IP is a lower-level protocol

15 than TCP and facilitates the transmission of data packets
between remotely-located machines. TCP is a transport-
level protocol that operates on tdp of IP. TCP provides a
full-duplex byte stream between applications, whether they

reside on the same machine or on remotely-located machines.
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111111111121111 1-6 LI AR 1005 WD 02/28053 PCT/ US01/ 302414 CP ensures -
"that transnitted data packets are received in the same orde MARN2085n t hey
were transMQ9%05Renpte terninals or conputers may connect PCE/USA®30241
Internet via an Internet Service Provider (I1SP) using a 5 variety of
connection methods and speeds. These may i nclude, anong other things, a
dial -up no at_28.8 Kkjlobits per second (Kbps), dial-up at 56 Kpbs, an

| nt egr at ed v?%égrﬁngﬁaF REARSFK tErSDR e Packeti ginealrec@ilyect idber Li ne
(DSL), a cable nodem or a Ti line. 10 Although each of these nethods allow
for connect??® fanenherdent énnwhichadheyemeod doenssdtatediffering speeds.
For exanple, a typical dial-up nodemconnects to the Internet at 56 Kbps
while a Ti line may cBemete terhifiédsmod icomputicrs par wREeRES CMRHe The
i ncreased bandwi dth of the is higher speed connections allows nore

i nf or mat i onItive beet doia| 8AdEHteRnatSBeit@liceP @ioed dofr tirdp) \¥eh desi gners
are taking advantage of the proliferation of high bandw dth corfhections to
t he Inserne&arfutyrsst&8ﬂn€9£§050&b%ﬂbd%i%%dW%B%E%%%-'?Hé%eahESMB frore
include, among other things, a dial-up ﬁodem at 28.8
kilobits per second (Kbps), dial-up at 56 Kpbs, an
Integrated Services Digital Network (ISDN) line, a Digital
Subscriber Line (DSL), a cable modem, or a Tl line.

10 Although each of these methods allow for connection to the
Internet, each method does so at differing speeds. For
example, a typical dial-up modem éonnects to the Internet
at 56 Kbps while a Tl line may connect at 1.544 million
bits per seconds (Mbps). The increased bandwidth of the

15 higher speed connections allows more information to be
downloaded in a shorter period of time.

Web designers are taking advantage of the
proliferation of high bandwidth connections to the Internet
by creating more content rich websites. This allows more

20 information, multimedia, and features to be provided to the
users. However, for users that are connecting to the

Internet using a slower speed connection, these high-

content websites take an exceedingly long period of time to



. 20 information, nmultinmedia, and features to be provided t ol MR A <
Howevernyo bozsossers that are connecting to the |[Internet BETAFOHIEHbwer
speed connection, these high- content websites take an exceedingly | ong
period of tine to -2 WO 02/28053 28 MAR 2005 PCT/US01/ 30241 | oad. Many
users allowa limted period of tinme for a website to download. If a
websi t elbsdnot Mankl yiseovenladaded a viinidired hperiodi oéd tilimee fiwer iaod, the user
typically logs off the Internet or proceeds:-to another website. Thus, 5

web- desgbeiteait® HUWEAbAD. dect de bebyrea DsoMbel ERl 1§01 dddddsites
for the high-bandw dth connections' and [|osing the | ow bandw dth :

connect LQRALN ige! 9a3ld N n@TBLRLo! . £RECLEBL! BRCAIAMIlPd 4, ever yone.

SUMVARY 10 According to one aspe s Inventio rovi ded a
nmet hod as_defined,in claim1 of th ended, cl ai ns. ,Accordj,ng to anot her
aspect 8%ft%%§ &H&SHQQELOQFRﬁ%Fﬂﬁﬁégg sa%?gbﬁﬁeﬁggsﬁﬁﬁhod efined in
claim?7. According to a further aspect of this invention, there is
5 web-designers are forced to decide between providing
content rich sites for the high-bandwidth connections and

_losing'the.lbw—bandwidth connections or decreasing the

amount of information provided to everyone.

SUMMARY

10 ' ' .
‘According to one aspect of this invention, there is

provided a method as defined in claim 1 of the appended claims.

According to another aspect of this invention, there

is provided a method as defined in claim 7.

15 : . . s
According to a further aspect of this invention, there is

provided an apparatus as defined in claim 12.

A method of enhancing data delivery may comprise
determining a response time of a remote terminal, automatically
_ selecting a destination address optimized for the response time,
.20

and connecting the remote terminal to the optimized destination

address.



_ provided an apparatus as defined in claim212. A method of enhancing data
delivery may conprise determning a response tine of a rem)terggr i_nal ,
automatically selecting a destination address optinized for tHe® "eSpdse
time, and connecting the renote termnal to the optim zed destination
address. -3 2 8 MAR 2005 In sone variations, the nmethod may further
conprise determning a data flowrate. Additionally or in the

alternative, the method may conprise determning the response tinme based
on at |east one éF ABREt §RrAGtachar ety BeithodhmayCPupitbescobspraseser’ s
connection speed, network congestion, the timng of a handshake. Moreover,
t he net hoddetpromoniegpendathe fdest iraaei.onAdddressafldyaoseliected address
and the response tine. A nethod of connecting a renote termnal to a server
10 may conpeilserdetersinichg actésponsg ton@rokeadees®ingnihgr khaal

communi cating the response tinme to a requested address on the server,

sel ecting ardgpbhaat 9headdkess onCak’ esaeRdbAE He heﬁi%EQQ%gt%dlég@h%§s and
the response tinme, and comruni cating the selected destination address to

e £ s LTRSSl LR R SERITRE LIS TRl
congestion, the timing of a handshake. Moreover, the
method may correspond the destination address to a selected
address and the response time.

A method of connecting a remote terminal to a server

10 may comprise determining a response time of a remote
terminal, communicating the response time to a requested
address on the server, selecting a destination address
corresponding to the requested address and the response
time, and communicating the selected destination address to

15 the remote terminal.

With this variation, response time may, for example,
be determined based on at least one of data flow from the
remote terminal, connection speed, and network congestion.

The requested address of this method may include a

20 plurality of sub-addresses each of which corresponds to and
is optimized for a response time range. The method may

additionally or in the alternative comprise connecting the

remote terminal to the selected destination address.

_3a_



renot e term nal, connection speed, and network congestion. The requested
address of this nethod may include a 20 plurality of sub-addresses each of
whi ch corresponds to and is optinized for a response tine raddeMARRO05
method may additionally or in the alternative conprise connecting the
renote term ng the selig esti ' ddress. ,-3a 2 8 MAR 2005 5 10
éﬁ%a lu i %h%%e% ikggydéyl&%.,ﬁf%ﬁ?%?%nﬁﬂnﬁuﬂaQQﬁﬂﬁﬂne

15 20 An apparatus i1 ncludes instructions resi
st orage i faor. use in a.machi ne systemto handle a plurality of
instrucf%§%§$&¥h%tpﬁgﬁﬁu %&H@ Eé%%éjkﬁemﬁﬁﬂﬁqﬁa%X?QﬁR(QQﬁhﬁPQQG a
response.ti .0of a renote termnal, comunicate the response tine to a-
requestEéuﬁggﬂg§éOénlpﬁéru§§ﬂ@@ﬁ; s@hectingtgasttiions 0@ yadduess the
corresponding to the requested address and the response tine, and
conmuni BFaF81fike tosdeteradndest irrapooscaddmeso ft @ tremotentieantierali,nal . I n
sone variations, the apparatus instructions nmay cause the machine to
connect cohmunegate taenireapbohset Remseleched @Rttt addIBsShd N this
variation and other variations, the response time may be affected by at

| east omeroktra séQ@&@Cbi@@sﬁﬂﬁﬁ@ioﬂebﬂQE%s§0Q3§§b%ﬁgnd§%% Qg the timng of
a

requested address and the response time, and communicate the
selected destination address to the remote terminal.
In some variations, the apparatus instructions may cause
the machine to connect the remote terminal to the selected
10 destination address. 1In this variation and other variations,
the response time may be affected by at least one of a
connection speed, network congestion, and on the timing of a
handshake.
DESCRIPTION OF DRAWINGS
15 These and other features and advantages of the
invention will become more apparent upon reading tﬁe
following detailed description énd upon reference tolthe
accompanying drawings.
Figure 1 is a block diagram of a network server
20 connection using a client interface device according to an
embodiment of thé present invention.
Figure 2 illustrates a destination address
including a plurality of sub-addresses optimized for specific
connection speeds according to an embodiment of the present

invention.
_3b_.



handshake. DESCRIPTICN OF DRAW NGS These and ot her features quyﬁﬁé@#tages
of the in / mAII becone nore apparent upon readi ng the

detail ed deés %@fon and upon reference to the acconmpanyi n§<d Féﬂﬁﬁﬁ@l
Figure 1 is a bl ock di agram of a network server connection using a client
I nterface device according to an enbodi ment of the present invention.
Figure 2 illustrates estinat.ion address cIudlng a plurality of

sub- addr esses optiniz ngr ped fi la@&ﬁﬁbét Ferenge RekwReR otha
enmbodi nrent o sen nvention. -3b WO 02/28053 2 8 MAR 205

PCT/ US01/ 302 lingr gltng 5‘9'?“& HEGTERCS JeNd Coc sy hsetsasren he  cl i ent

the client interface device, and the server according to one enbodi nent of
the present2FROEFRENtOFPHEr empadimenty oF ¢l tousfsartte ipromesomised by t he
5 client interface device to optim ze the connection between the client
and the server accordFagure dnienbodilmenthatttbe theeserotesHVENRAOBY the
DETAI LED DESCRI PTI ON _
5 client interface device to optimize the connection between
the client and the server according to an embodiment of the

present invention.

DETAILED DESCRIPTION
Figure 1 is a block diagram of a network server

10 connection 100 using a client interface device 110
according to an embodiment of the present invention. A
client lQS communicates with the client intexrface device 110.
The client 105 may be a remote computer connected to a
netwqu such as a local area network, a wide area network,

15 the Internet, of the like. For purposes of illustration, the
invention will be described herein with a connection to.the
Internet. The client interface device 110 communicates with
the server 115. The client interface device 110 relays
information from the client 105 to the server 115 in both

20 directions. The client interface device 110 may also

directly connect the client 105 to the server 115.



Figure 1 is a block diagramof a network server 10 connectiﬁg8 %ng a
client intq&ﬁﬁﬁﬁmggvice 110 according to an enbodi nent of t

i nventi on. cri'ent 105 communicates with the client interfk PLPE 110.
The client 105 may be a renote conputer connected to a netwrk such as a

| ocal area network, a wide area network, 3.5 the Internet, or the |ike. For

pur poses of illustratimy ' ' w_l |, be.described herein with a
connection to the Ilﬂ%ggﬁiéq%ﬁgﬂ% |gﬁggﬁnﬁegfﬁ§én8§§P8egf?épcggﬂunicates
with the s Th l.ient, i nterface vice 110 relays information
fromthe clﬁéﬁﬁ%f%égig F%@ﬁgé?gﬁpnlfngﬁsﬁogﬁ5 ?@dd?rE%FréﬁétYTﬁﬁ sihbent

I nterface device 110 y also directly connect the client 105 to the
server 115.aq$rfs§eﬁA%%90 WORFAMEZe93 £ PETERSOL £ 802danregien2speédst r at es
a destination group 200 including a destination address 205 and a
plurality oWe?ugﬁsé&@ﬁé§sé§62E@ngauébﬂynpiediﬂ@rmepecaﬁdCmcﬁénection

speeds. Wb designers are continually placing nore and nore 5 infornmation

on a web pageformasian ows at ebwphgdesi GhessalDows NEREaeEbt HEs PHRERS 06
information delivered to the client, and also allows for the creation of a

nore ent er t dnoiregsenebel MCURING £SLREENAY1 ¥h 0801 1 J¥SEE, £ 4NPhL 3 PGt aPhi
files. Those clients 105 connecting to the server 115 with a
and also allows for the creation of & more entertaining
website using streaming video, music, and large graphic
files. Those clients 105 connecting to the server 115 with a
10 high bandwidth connection can enjoy the full features of the
website.
The destination address 205 may be designed for
optimal viewing by a client 105 connecting to the server 115
using a connection having 1.5 Mbps or higher. With this
15 connection speed, the client 105 is able to view all of the
content of the destination address 205 without undue delays
caused by downloading. However, if a slower speed client 105
attempted to connect to the high bandwidth designed
destination address 205, the client 105 would require a large
20 amount of time to load the contents of the page. This would
result in longer délays and a reduction in the quality of

service provided the client 105. Therefore, web designers

may create sub-addresses which are designed for slower speed



10‘high bandw dt h connection can enjoy-the full features of t Rﬁgte;
The destina&hﬁq dress 205 nay be designed for optiml vi 5g$%§~4
client 105 connecting to the server 115 wusing a connection H‘?.B Mops

or higher. Wth this 15 connection speed, the client 105 is able to view
all of the content of the destination address 205 w t hout undue del ays

caused by dewHQadidis. Howererst | duidl SANELs SPRPGAY (BN LIS At tepted 1o
connect to the high bandw dth EE’jesgluéneegi st i ha iqr(x)aﬁl éo(?drdeessg' ) fte e client

105 woul d r f.time to | oad the contfents of the
page. This %lt%rg% f%%ﬁ?&%% %?ﬁ'a%%g Erafl TR E 'r?‘ﬁ?ecsi'?e dramay of
service prqvided the client 105. Therefore, web designers nmay create

sub- addr gsgoees %ﬁ%%&ef%s?%n%‘bt? FONHENE fed @ o Kapavar Zdusd \sub-

02/ 28053 PCT/ US01/ 30241 connections. A first sub-address 210 nmay be

desi gned f A9%§3 M40 dtRN R | FRPHNSD. B KIpslent s avumechimgaddr 498 215 may
be designed for clients connecting at 56.6 Kbps, a third sub- address 220
may bes desikrs) fand i i Eoustle suiecdddp st 228 ntaKips deidned dodt h

sub- address 225 may be designed for «clients connecting at 512 Kbps. O

course, thelnieiey @snnecti eyl diteSHEL WP Y Gf tdbdrss ithe EREMDAS dehe
sub- addresses 210-225 includes a reduced anount of content to allow the
sub-address may vary site to site. Each of the sub-addresses
210-225 includes a reduced amount of content to allow the
site to load within an écceptable period of time under the
10 designated connection speed. To achieve this, the sub-
address 210-225 may remove some multimedia content, use
reduced resolution, delete some content, or cther techniques
to reduce the bandwidth necessary. If the destination
address 205 is a graphics file, the sub-address 210-225 may
15 be the same graphics file at respectively lower resolutions.
The location of the sub-addresses 210-225 may be provided to
a client 105 or client interface device 110 attempted to
access the destination address 205.
Figure 3 is a diagram of the exchange between the
20 ~client 105, the client intérfacé device 110, and the server
115 according to one embodiment of the present invention.

To initiate a connection to the server 115, the elient 105

requests a connection by transmitting a SYN packet 305.
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To initiatel}

REE: PSS P serlhe alient HntgrEire 19svieeqlbet than

connection by transm tting a SYN packet 305. -6 2 8 MAR 2005 WD 02/280
PCT/ USOL/ 30323PRPERo GG thige it 1Ws withsendi Y ACK S30ketckEDd. t oThae
server
110. The cl Féhentniateadectedeaw dd badiors tiesipondspdm tienshi€iod06£W t h
a SYN ACK packet 310. The 5 client interface device begins timng upon

transm ssi ohhef SYNHACRYiaARétpale! IHfteAltdie Il ing $e/ SRV AeKras
the client 105 responds with an ACK 315 back to the

310,

10

15

20

115,

the SYN packet will be received by the client interface de

310, the client 105 responds with an ACK 315 back to the
client interface device 110. Once the ACK 315 is received,
the client interface device 110 stops timing and calculates
thelelapsed time required for the communication to the
client 105. Based on this elapsed time, the élient
interface device 110 is able to determine a profile for the
client 105. The profile may include theldata flow rate.
Several factors may affect the profile of the client 105,
including the connection speed and network congestion.

Once the client 105 has successfully established
a connection, the client 105 may issue a GET request 320 to
the server 115. The GET request 320 may be requesting a
website, a file, or other destination. Once received, the
client interface device 110 acknbwledges the GET request
320 with an ACK 325 signal.

To complete the GET request 320, the client

interface device 110 establishes a connection with the

n.
53

vi ce
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client interface device 110. Once the ACK 315 is recei ved, Eggg MCA'Ri ené

I nterface | 0O stops timng and cal cul ates 10 the el ap

requi r ed fgfdmgsoé%mmni cation to the client 105. Based on RG/&0f%ied
time, the client interface device 110 is able to determne a profile for
the client 105. The profile may include the data flow rate. Several

factors mysakieet1ise praLi Lg:ab hedliale 105, I8 ielading he

connection speed and network congesti on. he T
successful | S ?ﬁ ' connecti.on,, the cJjent 105 may issue a GET
request 320¥1t1§ : ééggg\ggr %i’l%_’fa?ﬁé“l%‘:;-}%@uéﬁ‘] PAC KAy &uding a
website, a file oi gt he||5q destinatiaqn. Once received, the 20 client
interface de%FE8r118%ackhb® S65¥& 4 Hé@?%mtth%ﬁwnacmtmm
signal. To conplete the CET re(}uest 320, the client interface device 110
est abl i shes*8SRORABCHAEh @i BRNREK Panbed2/336053 AX R MAR0Fing the
PCT/ US01/ 30241 server 115. The client interface device 110 establishes the
connecti on BYN{AGKspatkehg3855YNheackdeni3A iterifivce SRIMRle By The server
115 receives the SYN packet 330 and responds with a SYN ACK packet 335.
After receivésgontie &iBNNAACKCRaGHK®! b33k tdend isitvdntierd ace device 110
Now that the connection to the server 115 is
established, the client interface device 110 examines the
GET request 320 and determine if the client 105 can
10 successfully complete this request in the necessary time
frame. The client interface device 110 uses the client
profile to determine the timing requirements. The client
interface device 110 then creates a GET request based of
the GET request 320 of the client 105 and the calculated
15 client profile. 1If the client 105 is able to handle the
original GET request 320, the client interface device 110
will simply forward that as the GET request 345 which is
sent to the server 115. However, if the client 105 cannot
handle the original GET request 320, the client interface
20 device will determine a revised GET request 345 based on
the client profile. For example, the original GET request

may be for the destination address 205, but the client 105

may only have a 128 Kbps profile. In this circumstance,

_8-.



responds with an ACK 340 back to the server 115. Now t hat thi ﬂ&ggﬁ%lon to
t he server é§ ?ﬁ) established, the client interface device fo nes
the GET réé ¥8330 and deternine if the client 105 can 10 PETARS038M |
conplete this request in the necessary tinme franme. The client interface
device 110 uses the client profile to determne the tim ng requirenents.

The client tggtg&%gﬁgegg%%%%a%%b hen cr teséglGET r, uglp based of the

GET request client c¥ Heuxt CeFEREFG 1P 11
the client 105.i abIE thgn th |nal GET request 320, the client
i nterface d3$P9e Her %f 20t hENEST EGUERT 345 whi ch

Is sent to the seryer 115. However, if the cllent 105 cannot handl e the
ori gi nal GETSABREEsL8268nthE cbhentservest fldde wid lade domwithie datter ni ne a
revi sed CET request 345 based on the client profile. For exanple, the
ori gi nal GEIddsgEese20mny Whenf dhet sentest i1id ireceddtseshe2 GRT hetqudet
client 105 may only have a 128 Kbps profile. In this circunstance, -8 WO

02/ 28053 2 84BRRtBE0SerPET WSG1/s30Rk] anh@ O 350 HotayKrRea dR)d Gl 10 Wil |
rewite the request to send the client to the sub-address 220. Thus, the
GET requestegdfidsgent to the server 115 will be for the sub-

After the server 115 receives the GET request
345, normal TCP/IP and HTTP protocols facilitate client
request fulfillment. During this process, the client
10 interface device 110 may create a more detailed profile of
the client connection speed. Of course, the client
interface device 110 may also directly connect the client
105 to the server 115.
Figure 4 is a flow chart of the process 400 used by
15 the client interface device 110 to optimize the connection
between the client 105 and the server 115 according to an
embodiment of the present invention. The process 400 begins
in START block 405. Proceeding to block 410, the client
interface device 110 deﬁermines the response time of the
20 client 105. This allows the client interface device 110 to
estimate a connection speed of the client 105.
Proceeding to block 415, the client interface

device 110 receives a resource request from the client 105.



address 220. When the server 115 receives the GET request s @%5MA§hmﬁserver
115 sends @ ¢¥3%0sP0 to acknow edge the request. After the ﬁg 3-%
receives the GET request 345, norrmal TCP/IP and HTTP protocols CiTitate
client request fulfillnment. During this process, the client 10 interface
device 110 may create a nore detailed profile of the client connection

speed. O CThk seesdlcs| tediest ML fRCerdevd Grapsl d' fH

connect the client 105 tf?%he séﬁ@er 115. F|gure chag#%%i t he
process 40Qas£cdHybe i3 ttd f ace v t| m ze t he
connection between ther ent hgf§%§§e#ﬁ§15 c&F

enbodi nent t V. Ko Th r ce 0 b glns, |n START bl ock
405. Procee ﬂ‘li ng t %ﬁ%ﬁ %gofcp%k ‘{c?". ent?IAO S ELLER et er][n nes

t he response ti 0 he, 20 ¢ t 105. This alloms the client interface
devi ce 110 Y€ %?ﬁ%v%%m hfe xESemce] 0% quRrsdcazadi ng t o
bl ock 415, the_ client interface deV|ce 110 receives a resource request
fromthe clierfulis.led basedaR 205 NG OXPOFPREE WSHE IE4heThe
resource request may be for a website, a file, or other data to be

transferredtienthel A entf 10t rEBumeutocess BEulfilled, the process 400
proceeds along the YES branch to block 425. 1In block 425,
the resource request is transmitted to the server 115.
Returning to block 420, if the resource request
10 cannot be fulfilled, the process 400 proceeds along the NO
branch to block 430. 1In block 430, the client interface
device rewrites the resource request to optimize the client
loading based on the measured response time. For example, a

client 105 may request a website www.website.com which is

15 optimized for connection using 1.5 Mbps. However, the
measured response time may indicate the client 105 has a
response time of 56 Kbps. In this case, the client interface

device 110 may rewrite the request to www.website.com/56

which is the same website content optimized for 56 Kbps.

20 After the request or rewritten request is sent to
the server 115, the process 400 proceeds to block 435. 1In
block 435, the client interface device 110 connects the

server 115 to the client 105. During the connection, the



. then proceeds to block 420. In block 420, the client int erfac% %i fﬂﬁ‘i 110
determ neséi(% #@ﬁ resource request can 5 be fulfilled based 8 e
measured r SPIHELSI i e of the client 105. If the request cEFTASOVNML | ed,
the process 400 proceeds along the YES branch to block 425. In bl ock 425,
the resource request is transmtted to the server 115. Returning to bl ock

420, if the r t 0 c t be fulfilled, the process 400
proceeds al %%gé?ﬁefﬁﬁfg#gﬁc%e\;%c%m 30,39 &5 GoiConsiltyheoptilenally
interface device rew.ites fhe resource request to optimze the client

| oadi ng bas%%la%lﬁrjflh%%%sﬁjrje%fl? eSPUARS] | e R mdvadiirectdy donasct105 nay
request a website www. website.comwhich is 15 optim zed for connection
using 1.5 NOpR.S¥bURYetiothe theasliert rkpona ipnoaess i40d ddaea t he
client 105 has a response tine of 56 Kbps. In this case, the client
interface RWNRANYD ImyENRWloekt440request to www. website. conm 56 which
is the sane website content optimzed for 56 Kbps. 20 After the request or
rewitsen request is Nemerbas vheiaeivers hhd mdae rRAEaSHAYF RiHceeds to
bl ock 435. In block 435, the client interface device 110 connects the

115 i i 1 I t i -1 : 005
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the art. Accordingly, the invention may be embodied in

other specific forms without departing from its spirit or

essential characteristics.



client interface device 110 may act as a conduit, continually measuring
the client response tinme or may directly connect the server 115 to the
client 105. The process 400 then terminates in END bl ock 440. 218uNAR G005
variations and nodifications of the invention will beconme readily apparent
to those skilled in the art. Accordingly, the invention may be enbodied in
ot her specific forns without departing fromits spirit or essential
characteristics.. 2 8 MAR 2005 CLAIMS 1. A nmethod of enhancing data delivery
conprising: SX83M8ing a first packet froma client interface to a renote
termnal at a first tinme; 5 receiving at the client interface a second
packet from thelrenote?t @efhedl o4t eahsacond dife; dgéteemiynicryra isésgonse
time of the renote termnal at the client interface based on a tinme period
el apsi ng bet weesenhleénfii estf itristre papdethé romcandltieme; ibbeusong sai d
response tinme to determ ne a connection speed between the renote term nal
and the cli estoitpt eefradeal prow dimgtatpheral ity of destination addresses,
sai d destination addresses relating to different amounts of content at a

server copupled tecthevehigent ikAkechaesr eachrridedgstibahiiopadddiesshei ng
optim zed for a specific
the remote terminal at a second time;
determining a response time of the remote terminal at
the client interface based on a time period elapsing
between the first time and the second time;
10 using said response time to determine a connection
speed between the remote terminal and the client interface;
providing a plurality of destination addresses, said
destination addresses relating to different amounts of
content at a server coupled to the client interface, each
15 destination address being optimized for a specific
connection speed;
based on said determined connection speed,
automatically selecting a destination address from said
plurality of destination addresses, said selected
20 destination address being optimized for said determined
connection speed; and
connecting the remote terminal to the selected

destination address.

12



connection speed; based on said determ ned connection speed, automatically
sel ecting a destination address fromsaid plurality of destinpgi QiR 205
addresses, said selected 20 destination address being optim zed for said
determ ned connection speed; and connecting the renpte termnal to the

sel ected destination address. 12 2 8 MAR 2005 2. The nethod of Caim1,
further conprising determning a data flowrate fromthe determ ned
response tinme o thngenDte t er m_nal rein determ ning the response

tinme conprises: 5-startfn§einPrnef gﬁéﬁﬁg%fiﬁgFtP?ﬁeCRHBHlﬁﬁégclient
interface sends the first packet to the renote term nal; and stopping the
timer at théeseeBAadinone WpéER fRevcIrréRt from Ehpadetreménegds rerposseond
acknow edgenent packet from 10 the renpte terminal. 3. The nmethod of C aim
1, further tomprisi ige demetri hemginhe,r esporde temerhyniogi tbei ng a
| atency in the TCP protocols. 4. The nmethod of Caim1, further conprising
15 det er m nikegpneseorkmeongeptrigrshased on t he determ ned
5 starting a timer at the first time when the client
interface sends the first packet to the remote terminal;
and
stopping the timer at the second time when the client
interface receives the second acknowledgement packet from
10 the remote terminal.
3. The method of Claim 1, further comprising
determining the response time by monitoring a latency in
the TCP protocols.
4, The method of Claim 1, further comprising
15 determining network congestion based on the determined
response time.
5. The method of Claim 1, further comprising
determining the response time based on the timing of a
handshake between the remote terminal and the client
20 interface.
6. The method of Claim 1, wherein selecting the
destination address from a plurality of addresses is based

on a requested address by the remote terminal and the

determined response time.
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response tine. 5. The nmethod of Caim1, further conprising determ ning the
response tinme based on the timng of a handshake between the renote
terminal and the client 20 interface. 6. The method of O ai m28 MARe2085 n
selecting the destination address froma plurality of addresses is based
on a requested address by the renote term nal and the determ ned response
time. 13 2 8 MAR 2005 7. A nethod of connecting a renote termnal to a
server conpri sing: sendin%Ha first packet froma client interface to the

|

remote terminal; /5 refel¢rh§aP it RETERCEART At EEQEE hesBEbAd BacRet from
the renote termnal; determning a response tinme of the renote term nal at
the client Pardefracempidiednon a time period between the first packet being
sent and the second packet being 10 received; using said response tinme to
determ ne a conneenhdang spéedshepaedrtt feomeanta itatninakrdadet ke ehieent
interface; providing a plurality of destination addresses, said
desti nati onrasdressesmiebat;i ng to di fferent anounts of
5 receiving at the client interface a second packet from
the remote terminal;
determining a response time of the remote terminal at
the client interface based on a time period between the
first packet being sent and the second packet being
10 received;
using said response time to determine a connection
speed between the remote terminal and the client interface;
providing a plurality of destination addresses, said
destination addresses relating to different amounts of
15 content at a server coupled to the client interface, each
destination address being optimized for a specific
connection speed;
receiving a request for a destination address;
based on said determined connection speed, selecting a
20 destination address corresponding to the request; and

communicating data from the selected destination

address to the remote terminal.
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15 content at a server coupled to the client interface, each destination
address being optimzed for a specific connection speed; receiving a
request for a destination address; based on said determnm ned cohgemir oms
speed, selecting a 20 destination address corresponding to the request;
and communi cating data fromthe selected destination address to the
renote termnal. 14 2 8 MAR 2005 8. The nethod of Caim?7, further
conprising determning a data flow rate fromthe renote term nal based on
the response timé. 9.T%ﬁemﬁépﬁgdoéfcéﬁémnVT,f%ﬁéb@?ncpﬁ@rﬁéQGQsted 5
destination address includes a main destination address and a plurality of
sub- addr essdstesadhisp gsaiddteuiladdresses rosotthes penditrg tesmanadnbestkidon
speed and optim zed for said connection speed. 10. The nethod of Caim?7,
further conpni $hegr&éBpdetser riimeng a networ k congesti on based on the

determ ned response tinme. 11. The method of Claim7, further conprising
connecting the renot eTher feabdt ot heasel §¢t gdedeshi nati eaquaddegss. 15 12.

An apparatus, including instructions residing on

5 destination address includes a main destination address and
a plurality of sub-addresses, each of said sub-addresses
corresponding to a connection speed and optimized for said
connection speed.

10. The method of Claim 7, further comprising

10 determining a network congestion based on the determined
response time.

11. The method of Claim 7, further comprising
connecting the remote terminal to the selected destination
address.

15 12. An apparatus, including instructions residing on
a machine-readable storage medium, for use in a machine
system to handle a plurality of instructions, the
instructions causing the machine system to:

send a first packet from a client interface to the

20 remote terminal;

receive at the client interface a second packet from
the remote terminal;

determine a response time of the remote terminal at

the client interface based on a time period between the

15



a machi ne-readabl e storage nedium for use in a machine systemto handle a
plurality of instructions, the instructions causing the machi ne systemto:
send a first packet froma client interface to the 20 renpte &8&mMRn2805
receive at the client interface a second packet from the renote term nal
determ ne a response tine of the renote termnal at the client interface
based on a tine period between the 15 2 8 MAR 2005 first packet being sent
and the second packet being received; use said response tinme to determ ne
a connect i oh1EgéeBackEtWREANEhERENBPE thENPREPNEnBacketcPRART i nterface; 5
provide a plurality of destination addresses, said destination addresses
rel ati ng tor@cefi#eeit anounts of content at a server coupled to the client
interface, each destination address being optim zed for a specific
connecti on speedust0seédeirespansequése ftor datdestineati epnaddress; shased on
sai d determ ned connection speed, select a destination address

cor r espondi pgtiveehheheeguaste ardmigammundcahe theesel eatedrdesti nation

address to the renote termnal.

5 provide a plurality of destination addresses, said
destination addresses relating to different amounts of
content at a server coupled to the client interface, each
destination address being optimized for a specific
connection speed;

10 receive a request for a destination address;

based on said determined connection speed, select a
destination address corresponding to the request; and

communicate the selected destination address to the
remote terminal.

15 13. The apparatus of Claim 12, wherein the
instructions further cause the machine system to connect
the remote terminal to the selected destination address.

14. The apparatus of Claim 12, wherein the response
time is affected by network congestion.

20 15. The apparatus of Claim 12, wherein the response
time is determined based on the timing of a handshake
between the remote terminal and the client interface.

l6. The method of Claim 1, further comprising:
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15 13. The apparatus of Claim 12, wherein the instructions further cause
the machi ne systemto connect the renote termnal to the sel ected
destination address. 14. The apparatus of C aim 12, wherein thezrﬁaanw
time is affected by network congestion. 20 15. The apparatus of Caim 12,
wherein the response tine is determ ned based on the timng of a handshake
between the renote termnal and the client interface. 16. The net hod of
Claim1, further conprising: 16 2 8 R 2005 receiving a.request fromthe
remote ternnal FSFgngBQSgi AEAR6RtaddrBs S5t TEREtEeFFERINgAd tPEWR ti ng t he
request to include the selected destination address optim zed for the

det erni ned €BfhéBeLéAN 8ddEeed ofF the sexves/tepdinal . 17

rewriting the request to include the selected
destination address optimized for the determined connection

5 speed of the remote terminal.
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