REQUEST ROUTI NG BASED ON CLASS BACKGROUND [ 0001]
Ceneral ly descri bed, conputing devices and
wa@ermusiesat i on networ ks can be utilized to exchemys2009/038904
information. In a conmon application, a conputing
devi ce can request content from another conputing
device via th RS RN TIN (n BAREK ON-61L nple, a
user at a personal conpy E% ]g can utilize a
software browser application to request a Wb page
f r onpaviger v@enealp descided edongrutivig aetioes At @mm@tinicdtion networks
such enbodi nents, the user conputing device can be
cangifecyirlizgd tte caghange Ifermatiosndnd %ﬂlﬁ@w ppRiicafien. taheomputing device

er Vueers‘% EQIRY tfrlﬁ) axgoff‘]\é%%gjn%g r§ gevu?e b cén?mﬁﬁicﬁion network. For

provi providers ar

e:@tﬁfp@é’ alusyr E{fﬁtpe\/@hﬁlcbohii)uﬂhﬁﬂb‘ﬂ@e ézﬁﬂ.&tﬂﬁ% %dioﬁ@rﬁieﬂﬁbwk@ application
client conmputing devices often with consideration of

toefeiest ehtWelr angdifias on safen h@np@q%éf‘ééﬁ Yénthen{nterget hdn such

nt €9 utin and/ or, co eration. of a
e Cl%o &?F%F ﬁ‘g\k‘ﬁr c%{nr%l 1pg §% VICETCaln b be rel; et%htg aé g 1168 GO@%?%% device
aﬂd&h&%W(%(b@h@uhﬁg’amaﬁtﬂe%ﬁne@t&&rﬂcfé)ﬁtenpp@\ﬂdéﬁr nmay
recei ve content requests froma high volune of client

C onp[quhg déi@nteaépmmd@rs ase germr%lb'emah@ﬁ%ﬁomr@ﬁ@ rrgjuested content

rovider. s c rces onal |
top G SREBHENS dated SRy e R P O BE R TGRgnian of the
reﬂﬁééteﬁf%ﬁteﬁt AuEd %ﬁer@fwl@@ﬁﬂi’ﬂg‘&’é%& an\MUr ¢BnS@datidd §hedost associated
| ace additional strain on the content provider's

wrtkn theutansigisses el rtlmecsmte[n@ 0B®] latget $rateafrgl@mengations.ancontent provider
illustrative exanp request ed .b age, .or . .

Y 145 GICOR AR EyP Bt B SOBIEL TS ey which can

pladdl b QR th@%@%ﬁt‘éﬁmvﬁ@@? 8% hﬁ&?ggr%%o&lsesw Ag@8onH % content

are to be dis t he b page. In one specCific
requisteditiyethe p11¢m eomﬁdﬁlmg davades mesydhave euofbet hbcoMgimnpaigewhich can

f‘lﬁ[ie i.dent.i f] egl nmber of enbedded resource
Gl rERone s U PrBFhired ?}r%@é)mpa@as gsgurces.
(" URbgyz) i ngf Fefer%ﬂéet g 11%}_{% d 5 £ PRELED WV eb page, or

deV|ces typically processes e source _
origieh tofitesy may be gmem&ﬁemﬂem neabar cff@zddmbaalaeBWmet such as images

Oten, the resqurce . identif associated wth t
o gigsRRbICh At Re dSPIrd PEiIhe 3 LSt hrh@nedww@@ cmbodiment, the

adﬂftﬁﬁﬁl' I%tséa'lﬂcé@' éfhthte I'We‘t?g zﬂE %é' Yi'eggvﬁ;]_ atsh‘ﬁﬂbérhﬁ{erﬁﬂ'éﬁd?d resource

ent conputing devi Swoul'd"tran e request
idéﬂiﬁie&d ducth amaﬂnfcrrﬂsmuasmees ldcatorsh € URIEsE). e he auan, coifitrent on the client
provi der conputing device. Accordingly, in_order to

cos{ag PewcesdRpiERY Proguaet emieddod errpwRE 1{1@%@% & E¥iistAL requests
v [
P 0, SRR Sk Sl ki o
refpdaed Glteﬁ)nli;ﬁﬁmg rde@kee dséidtddd Sodethe ebhient plokideér dedhsthat the client
attenpt to facilitate the delivery of requested

computing device would transmit the request for the additional resources to the referenced
content provider computing device. Accordingly, in order to satisfy a content request, the
content provider would provide client computing devices data associated with the Web
page as well as the data associated with the embedded resources.

{0004] Some content providers attempt to facilitate the delivery of requested
content, such as Web pages and/or resources identified in Web pages, through the

utilization of a content delivery network (“CDN™) service provider. A CDN server

provider typically maintains a number of computing devices in a communication network
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content, such as Wb pages and/or resources identified

in Web pages, through the utilization of a content
walzliboeeso net work (" CDN') service provider. A EDOMUS2009/038904

server provider typically mintains a nunber of

conputing devices in a conmuni cation networkthat can
thhcan aiamiajo eoatent fremrFavians eensend oweadars.p Hpliraegogtent groviders can

.turn, coptent providers.can instruct, or otherws
e of Saics Pl distr TynlRiesElicedlo BYHELIORE, g ot of te
cHMte!grovi®dr § HRtcaPHbRNhe DDV ESEke ProvRE8RbmbI@AR ddieeeDN
service provider's conputing devices. [0005] As with
cont @es] pr ovAsieiith, coBBNt pervwdas PPYVictdes pravedesy grg also generally
eneral | y not.i.vat ed provi de reguested content. to .
nRERERE. LRV o U Ce SoBFPE oW N cONLP B gt proften with
cﬁsﬁde?zltﬁ)ﬂt of EFBPSA B8lsRissRin Bf‘ﬁlerr‘%&ﬂé%&ﬁ%n%ﬁm@ﬂife dIRnt B&mputing

I ent conputing device and/ or consideration of a cost
dedso ahdibe donsiddnationeoft & anstnasssdiatad ofitht the tcasméssion of the content.

Accaqrdin CDN servi.ce providers often consi der .
AR el LUER S AT EHUGS SR EPT s yocitS PuBOpggey of delivery of
r&RBHEN EortBhtQh Wdertl TRESerIREVEGS abRUBEnRY: 86 BB OImprove the

to generally inprove the quality of delivery service.
qIESCR Rlvely ©FidddE DRAW NGS [ 0006] The foregoi ng

aspects and many of the attendant advantages of this
invention will become nore readily appreciated as the

sane becone bet cg@ﬁﬁjr rWEQ to the
foll owi ng detai ngdg escr@&??g?n?n\ﬁgﬁ% a eﬁsi n
conj [ied] i on Miet fordédotngaaspoctp any i marydothiengendat exdeamages of this

[0007] FIGURE 1 is a block dia ramillustratiée of
inveni@hwilbicomspore ety RRRisE Il (B HEebssms dptigfunderstood by

re%rie)?%:] %OC glg%)i%ﬂo%ng %{éita('ﬂ%é ’ dsegr ﬁ)ﬂf vﬁfeﬁwgg%{ ’il’f %gg] gflction with the

_con very metwor I'ce’ provi
adcb@dalying davandy| adkreth: agr am of the content delivery
environnent of FIGURE 1 il]Justrating the registration

of alde®it entFIGR&RE deriswt hlogk cdisgam Hetiafize yok ¢popienk delivery
rovider: [0009 | 3.4 j .
TGRSk SRS By affiger ond o

céitentdenairahiriangdvios peeERi;Ng of a content request
froma client conputing device to a content provider;

[ 0019POsFI GUREGIRES2 a5 piblsk dssagmmarhtbe conentcdshiveptenvironment of
AU PN Tt St bR 08, Wi e

SEHARE Y gespondi ng to an enbedded resource froma

client conputing device to a content delivery network
ser v[0ge] pr oHIGEIRE 3 is a block diagram of the content delivery environment of

FIGURE 1 illustrating the generation and processing of a content request from a client
computing device to a content provider;

[0010] FIGURE 4 is a block diagram of the content delivery environment of
FIGURE 1 illustrating one embodiment of the generation and processing of a DNS query
corresponding to an embedded resource from a client computing device to a content
delivery network service provider;

[0011] FIGURES 5A-5C are block diagrams of the content delivery
environment of FIGURE 1 illustrating another embodiment of the generation and
processing of a DNS query corresponding to an embedded resource from a client

computing device to a content delivery network service provider and the subsequent
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[00111 FI GURES 5A-5C are bl ock diagrans of the content

delivery environnent of FIGURE 1 illustrating another
wendiodeasent of the generation and processi ng OFCEHUSND/038904

query corresponding to an enbedded resource froma

client conmputing device to a content delivery network

geetatione apd qroatesingnd’ DINS qubﬁaquemsgemcﬁng\tﬁoom famsd and a second

groce33|ng of ENS qu%rles correspondjng.to a first and
TSR EESAMCR ARV 1188l CUE| HURRHIECHORIGIR & aigH; delivery
ég@gé ing device to a content delivery network; [0012]

E 6 is a block diagram of the content dellvery
envi fgonmyent MGUREKWREa blodkl disgramt dfnge tchetegeddivatyi ervironment of
andg%roce55|ng of enbedded resource {@§$%é%f froma
FIGURAt]L Blyppingibe sraprationpd Rressmingne cdged (esplaEsERaRests from

a%ﬁ{%ﬁ@ ?&g{i{u\%ﬁgfg 10l QBARL (@1%%{3 ok sBrvid O oﬁPégr am

a reques routing routine i npl efrent ed
by a[we)t entFIGRIRD 21y amtdwwdidgrae iNustiatipe of kdequekDrouting routine
sel ecting a cache server conponent; and [0014] FI GURE
irgplemepted gbm it AaNYary pstevosk seics revderder sdeatingg: cache server
routlng aplenented by a content delivery network
OV|der for updating routing informtion.

DETAjdoEfp DESTBURE ONs [DOIBS] d dllhstrades ey rdy@ekt fobeng routine
present disclosure is directed to the managenent and
1rpp1@m@stsd ny of crrigtiufelevarequeserd Audise t roxidebriplertpdating routing
r% ry network ("CDN') service provider fromclient
ﬁ%ﬁp g devices. Specifically, aspects of the
di scl osure will be described with regard to routing

information associated with a resource request based
on routing infor matPBTAIBEDDESGRIETION cl i ent

i Sl e R qeuiPrRedtty PREPLGIREONGe s (Mected 10 the
rdahﬁéé%{e'h?tah& %r@dé@s!mé Q% rafddr@nRgekisient8e t®RCccidnt|RHvER network

the art will appreciate that the disclosed enbodi nents
(W’@meesﬁrMI%m@ﬂlemCMmgmuas |Spetifically. aspects of the

PG CE RO A .
%ﬂéj%ﬁ%%ﬁoﬁﬂn@fnf&%&h@ﬂ Forf LAURSL SF clféﬁt édﬂl}Hﬁﬁngfe@i@eé. NAlthough

the content delivery environnment
variois ae@Estsan || m]umhewlosm&e will badescobgsinvitin gegdﬁk/ﬂoa]élﬁtmﬁze examples and

enerally re ed to as Ilentﬁ% L

RO DD B carp W PP il e G Rt Pppgiments and

%ﬁ%ééjﬁroul tﬁ@cbﬂs’tﬁggci £sal'iﬂ1i{ﬁllge”b0d' ment, the client

conputi ng devices 1 can correspond to a wide variety

of cmopat i nFIGENRE Esisi mclhlakikngliagram illustrative of content delivery
environment 100 for the management and processing of content requests. As illustrated
in FIGURE 1, the content delivery environment 100 includes a number of client
computing devices 102 (generally referred to as clients) for requesting content from a
content provider and/or a CDN service provider. In an illustrative embodiment, the client
computing devices 102 can correspond to a wide variety of computing devices including
personal computing devices, laptop computing devices, hand-held computing devices,
terminal computing devices, mobile devices, wireless devices, various electronic devices
and appliances and the like. In an illustrative embodiment, the client computing

devices 102 include necessary hardware and software components for establishing

communications over a communication network 108, such as a wide area network or local
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personal conputing devices, |aptop conputing devices,
hand- hel d conputing devices, term nal conputing
walzmb/ogss0 nobi | e devices, wirel ess devices, var@oUuS2009/038904
el ectroni c devices and appliances and the like. In an
illustrative enbodi nent, the client conputing devices
att@ nctwadudBomecesdar the halem/vammpumg dofitand P2 ragmboregnipped with

for establ.ishin nmuni cati ons 0 ni cati on
HOIHEPK S9OBOLAK VA evat SR HBL O o GOa F A Byricetions
vﬁ%ﬁ@@f&nﬂﬁﬁ%ﬁ%@ﬁﬂ@%e the client conputing devices 102

e equi pped wth networking equi pnent and browser
sof t warg apphiticatchonst tilagtrateciihi F&TéREorh;ruwcbat:hMS computing.

via the Internet or an.intranet. 17 Altho

devieq 59% atilzes isame| focal le?ﬁ? i ﬁ fPé“S Name
I

5 A N S g e 1

etnbedibNbt, quclotd DNE resobiet ecnpanehhmayg be eritvidedyypant éntgyprise network
device. I n one enbodj nent he | ocal resol ver

i $high eelicRBSOBRIBE JgYige 1%%%1ﬁn@m PRYINSTETIRAGBSTH- e local DNS
LG B A UL, A HRE 00, PELARER, () ot i

th&%nﬁ@rﬁi&\m aetlvddly cadmebnidretortke clieit \Zd)mputﬁ’rgaiﬂvd:e rogl SP)
that provides the conmuni cati on network connecti on
the B018nt cowpeenter Beirese cupiponmai8) cpRealsd rfp%lﬁfle % content

PbOerC{?VZQA/ lﬁgﬁfnﬁm{%n 1&9@1 @@%n@b&%?&&@ﬁ%ﬂégﬁ% O@R@g?dé&nces 102 via

I'n conmuni ca

tiel t@usRIRMH nBEvodieVOg: esTHO2onterd proeideo il gakicdnin FIGURE 1
network 108. The content provider 104 illustrated in
COTFEDRES] to @dpgﬁglp@ﬁ%aft@ g dir dBdre £98'081ing fovicesfasyipiated with a

c Ort%IgD érz)yfdoegp e% Hic a %BS ﬁ&%&ﬁc fd%r \N)éfL Qg@rﬁ%gg n web server

e con provi

chiifdriedel B a&ﬁsﬁﬁfdv@gtocb@lw AR séwz& @Apubap dedtadot thalmng and
one or nore server conputing devices for obtaining and

PCERSERS rrfnglesste ofve seantendr (sudhtaeniWqbs @éﬂﬁsésfr%bﬂ}ﬁagb@)t computing

from ent _conputin Vi ces The nt ent
d?)‘?‘é‘i?l lbgr 104€ c &R0 tF tHYS‘FlgFfdeQ“u cféman relrglmd% I Al origin  server
RENEY Add 28RiaASS A6iaab adnfionsRae 4 Caimrapaiingl &4 one or more

correspondlng to one or nore conputing devices for
cabpating deyicas dorpridgeingiang prmsﬁmg eqtiotts fetngordek resources from the

f t n
R SHakr aravdfi - Gre SRR aght SRt oot §MEeEihdbfihe content
pRVRIEL 861 LR4bE AR REnAP SAM ALBHuMAHBitAAI CoBp@EtH kéRlRks, such

conputlng resources, such additional conputing devices
additioredl rmmpstm@tiennemforcanhmemratand of esutemtcarsl, reBNGceradBNS name

servers, l'i ke. . For e al th

SEHThe e en FrOREPLE AHghre TStgitey, HHEICTBE 1o dhe conten
pRSiRE $6F a4 & é@b(ﬁchat?d‘ %Eﬂlr ofPLE nf S IIRGE B ye?{?er components that
Corrponent s that wou e authoritative to resolve

wolilderet auttamipativieng radelvie ciedNSMyutng dsvicoPNEspeneh qogrespnding to a

domain of the content provider.

[0019] With continued reference to FIGURE 1, the content delivery
environment 100 can further include a CDN service provider 106 in communication with
the one or more client computing devices 102 and the content providers 104 via the
communication network 108. The CDN service provider 106 illustrated in FIGURE 1

corresponds to a logical association of one or more computing devices associated with a

CDN service provider. Specifically, the CDN service provider 106 can include a number

4



domai n of the content provider. [0019] Wth continued
reference to FIGURE 1, the content delivery

wemaomaesent 100 can further include a CDN serRGTES2009/038904
provi der 106 in connunication with the one or nore
client conputing devices 102 and the content providers
of @gingicd Rrerenen (MO dedabanhbtowd2R. 198 thatiserreprnd é¢ wiodes on the

d 106 i Ll
cFBtbiiat 5ebit Bh BhACROP T LEE 130 SRIARAANES cfBoent 11
1@&89}0 AHa88 upl $tha AuEBN SEDN T SerPEOVdEiRIting SRAEdek |f6lafdswsvmg DNS
the CDN service provider 106 can include a nunber of

qﬁzzrmstfrcmm tRr disgheanguteroR0y. EedaPD8rd 61132, 129 also ixduday gtresource

et rromBprent a0 55: TASHan G GIASIRERG CORDSLd opFging devices
félr%m%?igsdiﬁ&@ {Hitn @Imt@nt%{%@ﬁérs Qhd %Iﬁl@t[ arﬁ)ﬁ hhsﬂ&i resources

devices for resol Vi Nng querles rom:t clien
tm@mpulsmllsnﬂmnptﬁa‘eh TPerD¥$6;oni@penty 288, a12§oandnb3m@t§btha resource

CHERSBPORn e |8 b ey gt ok R EURY syt gy haravwre

coRpHEhEEBaf 010 L8R unREAYACRERARRd bhi ﬁﬁsﬁﬂlﬁéd Méhd balancing or
vali ous requested resources to various client

loeadharirer sftwihehbliSaccopeneentts 118, 124 and 130 and the

resource cache c onents 1 b 12 further

i ncl LP&]%DJ addi iaari Hﬁ@&ffwﬁlbe par i &g #ﬁ%sﬁ%% dfts!30 and

elts Qh%' mn'ﬁ@t 1188'S adeN kiR t@uﬁe N@4ically grouped,
|n1te nC|ng of load sharing

repafdiosara/ hhﬁli@maﬂle @oipasest st pphidA]of the anmponents, are physically
illustrative enbodi ment, the DNS cong nenj l118
I 1

sepatitan A ioBe @Hé%lka%leth% St sridft 1420; &t@%eda%‘ééfGURE 1as
Io%géeéfik %gsrog%tetdowﬁﬁ e ﬁagewc@%r%k}%fj 104, ﬁéb? will %E geogsraphlcaﬂy

er the co one rtions 0 e conp

ditribupldytaicaghbyt the O@hﬁhﬁcaﬂkﬂdndﬂmﬂﬁl (8yin zahtirey ghbftsln gerve various
POPs 116, 122, 128 are illustrated in Fl GUR as .
dqara@gré@hlpa/o%@@@& rempeing deicen d0EpRdditiopplbe ope ékﬂillai in the relevant

a%oxgﬂl ! ?e 12 S[hzwI Jhla éﬁNgs%?xﬂE@Bm‘ftf@ejrllé6 q:'ggtﬁe Db &ed w1th various

hroudgnou he conmuni cat 1 on'ne manne

addtifres$ Codphtvigy MeaHireess sulbraditamhi @cﬁmﬂftmgldeei&bs ﬁﬂm]dtﬂlml@tmtmn of
devi ces 102. Additionally, one skilled in the rel evant

cententwng resapseseendithe likgat “ t he CDN service provider 106
can @?%lzsso%n S(f(%ae# %J{he\:/ %ﬁéﬁH? ar?%lifl tab%gagtectﬁwé l:&gponents and

reso Suc Ion conputin vice

itioh¢ aidvakdah TMOURENT agnillukegbirif edturéndcthidinglyk @dditional
[0021] One skilled in the relevant art wll appreciate

Olt biematiee compoRmst :f,lnd{ﬁﬂ C@@ﬁglilrgmrm |eéms31qék¥orﬁ g fhe additional

c%}?c?g{%%tgﬁgﬁ {eg}s agfilsétﬁs st F zor fgcnga%l S an 9 ons%lﬁly be utilized.

conf jogss at | oL rEERAEE Abw Yo W@R@S@@tﬂi@ iﬁgﬁbﬁérpﬂﬁbmen various
conmponents, systens and subsystens for facilitating
copamgniscaett 1ihg reonient dpleveny ienvigaunent 100 of FIGURE 1 will be illustrated.

For purposes of the example, however, the illustration has been simplified such that many
of the components utilized to facilitate communications are not shown. One skilled in the
relevant art will appreciate that such components can be utilized and that additional
interactions would accordingly occur without departing from the spirit and scope of the
present disclosure.

[0023] With reference to FIGURE 2, an illustrative interaction for registration

of a content provider 104 with the CDN service provider 106 will be described. As
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[0022] Wth reference nowto FI GURES 2-6, the

i nteracti on between various conponents of the content
wa@lzi1ie®es0 envi ronment 100 of FIGURE 1 will be PCT/US2009/038904

illustrated. For purposes of the exanple, however, the

illustration has been sinplified such that many of t he
11hxstrpted emtEGUREI 2, edCPdl cfcentﬂnlt regiatration pmgmsd@gu@n’gﬂfalieglstratlon of

not shown. illed rel.evant
i PR i R DR i SN SPERR B Gr 1 eatnagy lusrative

el'hB@t?}mﬁ‘:ﬁg éﬁé Qd@dnt gfgvﬁ[e@q ] ﬁﬁﬁzéé@%gs@ﬁﬁﬁréﬁbﬁ&lt%n%@ﬁm interface

out departing fromthe spirit and scope of the
: (pﬂégbm reigistet owithr ¢he [(IDQ Jerva Iprcr\edl@ﬂ@ﬁcfelch otha’tl GYREDN service

trative interact |strat|
P‘Cﬁy eérlltfg SARo AR Kle cpaientpp Re holﬁlete P@tl RERVigFY f% lej’elrﬁ%lstratmn '
Apr lnllch?cﬁas 468 fdenffLhtionSdt thel Bk gﬁ‘lt ?e’iivérﬁ Iflo@tﬁgc@n‘[eﬁt heo &Y 104 that
content registration procesS begins with registration
wolll ptdvédeaeqiestet] remoondes er thd @D Nsdrhict peovalRN 18er v | c e

rovi der 106. In an jllustrative engpodi nent,
cont i pr ovPRreskieshin the| il fé@ﬁ&r&w@ﬂ? G ﬁhat ipon identification
e tQnh
oF AL SAgSEAT TR AER L o Opteh gt St o
cpitemi dieim 10kert avompoiigdedeviirt ¢62 N ﬂheh&IHN oﬁertfitte provider 106.

cont ent provider 104, The regl stration API 1 ncl udes
Speratisallentn faceqidrnss with AN Sorqugng RErRlss, 1 sligt ¢qpeputing device

re%@@stte&trre C{%\ﬂh%n{o %v:%ﬁfotu?@et ﬂ%{lﬁerp{;vB dd&e%{éugﬂf% 25%]rected toward a

source service provi
PeiRi 116022, M 28hRsdeitey ath the CDM kérviep prediati®st athapent that the
identification of appropriate origin servers 11 t he

IRSOWTR ﬁﬂc}}ﬁrfmmmﬁmlm & E@gﬁ)ﬁqa seeeipd £GP @%J@ét v§ greopy of a
SO néquegtggb c%%ﬁ% o%g&g ;&ngg\{bf Gfe }&%ultcg %OHCI’K will

service prOVI In accor ance

St MY tre fGiry IHOEI Iﬂieeﬁmgla ﬁw&n&zcﬁeﬁuﬁslﬁgegimredeby the content
request corresponding to a resource identifier would

Pweiﬂlll%ly be directed toward a POP 116, 122, 128

ass Ofﬁﬂ?ﬁi at Wtﬂ C 1r1]t1nue ref%%qlvé fera A 9 L'Ipf%ggc:ei\ggg {ﬂ%ggglstratmn

even SOUFCG cache conponent

AP, (Be BEINEEdroRe PERid09 06 BbfaiRave ploceeRy tiefregistr@imaunemation. In
requested bg a client conputing device 102, the

an ddoteie ca bd;m@ohﬁbﬁn ERN wgtivice rmqudertl%r@nrtb% genrssate additional

fromthe ori.gin ser revio ered
SRRl i P s o B s ROl ey DR s ¥ the content
ref&ﬁés% enke 44@itfohiURErdatibi @8n iRGRieY MAthohh Bmfit@dh:S tdliehl entifiers,
the CDN service provider 106 obtains and

smlomeésesldbmeﬁqaegn sbdest p@ﬁentr;fr@vldm identifiers: sagh as content provider

strative enbodi nent CDN service pro
denlifEatin s e iogharer, RRSEIRAG Grecied, GAifdgg such as
sdilrcp% Pal¥ ihfiRicEbhERAd AR | Bk dENdCRShd Bdevafit RN @ppreciate that
he content requests. The additional information can

Varrmisud}@ﬁs woft additiohalminfatmasion elayee gehsratéd itlor she CDN  service
provider 106 and that the additional information may be embodied in any one of a variety
of formats.

[0026] The CDN service provider 106 returns an identification of applicable
domains for the CDN service provider (unless it has been previously provided) and any
additional information to the content provider 104. In turn, the content provider 104 can
then process the stored content with content provider specific information. In one

example, as illustrated in FIGURE 2, the content provider 104 translates resource
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such as client identification codes, content provider

identifiers, such as content provider identification
w@odesesxecut abl e code for processing resour CBCT/US2009/038904

identifiers, such as script-based instructions, and

the like. One skilled in the relevant art wl|

idgifiessi atiginalhatlireaed oosartlypelsmain atfidhd odpml server 112 to a domain

i nformation y..be generated by the service )
CHERPOBENE feéﬁ%@fﬂ &V igehBroNHler i]gﬁa‘Fa%[S)[%I}%lr HELS v apedded into
R ERRPLER b AN RN Ay PN U 1 O RN B LRl roolve
t0h PINPIsesebkerelpording td die CDV (NS prosidee 106 aud det a DNS server

(unless it has been previously provided) and any ..
camePending o therconteat powides 1 9heAlboneiihe Frasaling, Pragsss iy ifustrated

. , . . e S .
R 1 S B o R e VAL RSB BB o mamer
desthibedrit greater ddtaibhgowxanpl e, as illustrated in FI GURE

2, the content provider 104 transl ates - .

r esol88i denterer@lys ther idgntifigatign @if fheciesryreas gaiednally directed to the

domai n _of, t O Al (Y : '
S abptier 15 P 80 BEVELo0f SubfeBiRBER: ppoan be processed by
e Atat abputiipldevadeel (MBRAARGNIJULR o REWSStRdwaaNi@ilitatidh. In an
~a manner such that DNS queries for the translated URLs
iNustrativyeegrobadsmen), heDri usesr identiftesy eanshsomdhe iprinott shenifomm resource
se[ Vi rovider 106 and not, a. server ..
GGl S Rar nhtRas e BB EEeRHT aernyGicd i P gefeied content
dirB&ed EANR] RintD pPEAAES Fhd Fesblirc SdenBfied caf bElEldREd % gbibrally as
some enbodi ments, the translation process may be
tlerficontent pravidemdRhér Faemupotse df amillysteaiive rexat@péi the jgetteng provider
0271.Cener al .the jdentification of the resqurc
oy S oot oF b FebterRtehh B ety iRy fer.com). 2
nBfe b tHe@sdube o e BqlRRAYE.EE “Ieditd £k:e ahd ﬁ%aﬂﬁﬁh@l@@ the resource
processed by the client conputing device 102, such as
wik be figndde lgr, Spabt). Jothindhetraps dxemplepthetrontent provider URL has the
illustrative enbodi ment, the resource identifiers can
f§8 9% the formof a uniformresource |ocator ("URL").
Because the resource identifiers are included in the
requested content directed to the content provider,
t he hesdwvoecomdertpiolider. sommgathesceteeryxed t o general |y
as the "content provider URL." For purposes of an
illustrative exanple, the content provider URL can
| den doﬁsg a ﬁ?ﬁ%{g“ad;{nuh'?&iv%%gghmﬁ R G the fhichPpfbvider URL is
cont ent provider.conm, a name of t resource to be
nfodéfiedsduel tHae ragpuest§ feerdbeireseurnsesxdsyodateld svithahdtradebtel URESs resolve

resource will be found (e.g., "path®). In this i
tq | QP appgiged uitp e GINE ot RIS Pirer IURDE pdodifgent, the
fe . . . . .
opE) U, A oS, GBETL ol J3t nPAS ISP e 106 e
“¢DPRBJdeDa6inNy tlasairlel nagter @tthy eesbuiraa sl &t tequesprdoegs S resblree. xxx™)
content provider URL is

and the same path where the resource will be found (e.g., “path™). Additionally, the
translated URIL can include additional processing information (e.g., “additional

information™). The translated URL would have the form of:

http://additional information.cdnprovider.com/path/resources.xxx



nodi fied such that requests for the resources

associated with the translated URLs resolve to a POP
w@sHoovmsed with the CDN service provider 106.PCETIUS2089/038904

enbodi nent, the translated URL identifies the domain

of the CDN service provider 106 (e.g.,

"cdnpmnmiderhﬁam&h@fmmeoﬁamntnhaﬁnﬁﬁnmﬁmnmﬁsmuumbwﬂm.ﬂm CDN

be.request ed resource. pat h

sm&eegrpﬁlgee ng’é‘é qlflan e g{ggﬁg&ﬁ éRg suc r?ugh prepending or

Oﬁ% 't%é Eysucthhﬁlai rt%‘%llagglgtgd L{']%C‘(Ba{}l h‘ﬁﬁl’téﬂggﬁl of the mformatlon
di tional processing information . addi t1ona

at;srmﬁ:mtdaiamm nke oridihel TREN sl]nah'sobnh]ialdmauj thehteanelateddJRD rvmuld have

of ; http://additiona

thafosRPdt i on. cdnpr ovi der . cont pat h/ r esour ces. xxx[ 0029]

I n anot her enbodi nent, the information associated with

the CDN service provider 106 is included in the

nodi fhitedd URL, such as ddbitionsgh pr ependi ng difoaiakien.cdnprovider.com

techni ques,. such that the translated URL can nmaintain

AP a e RR ViR oM B E STt ated with the ori gi nal

URL. In this enbodinment, the translated URL woul d have

the formof: http;// addi ti ona
i nf ol4%a8li on. Wéﬁhﬁ@@gqn@@ nowgs, FIGURE 3, after completion of the registration

<R3 SRR TR ULy BATP AL THGER0Y S, By | AR Whice 12
sﬁ}%qﬁnﬂﬁtgeﬁ&aﬁldi tonadis lreduiesnthipt Gcessiesd ahd psdceate byithe content

FIGURE 2, a_ client conputlng devi ce 102 subsequently
pepaider dPdssush casribetigh thg Jieh Serﬁextlluos PeagodsgenMath an Y illustrative

%g&@%@? dth%yretqn%i Oﬁptc%%enp ' lin la%?%rdgr%%hw@tﬁ {:J}ﬁxgﬂﬁﬂ Metwork

Serve I'n accor ance W an ilTus I've

PRI, RBEH as thé Byfeguesinsf@ hraoqdl e TTRN. bEpomreceipt of the content
accordance with commobn network protocols, such as the

reqppy thex eontond yeadeniidt @@@mﬁe(s"uhemyoml@f@owse%@fep@n@t In an
Iliugg%tppep Em%cp %ﬁy e[ﬁé ’reciuegt SULEN BI %orr S & Q? a Web page that is

I'es e respon8| ve C

dishlaviéd bﬁift}he\/ﬁleﬁﬁb@iﬁ e devideel O ega et }ﬁdcé@;@lﬁg Qiﬂﬁni@ﬂﬁatlon such as
correspond to a W ﬁ e that is displayed on the
hyperient medepulangined dViEMLTB2exiensile engsku bwgvasg OGKML”), and the

h h
ik PR o2 T R P Rt S R e P s genifirs,
d!:éckiﬁed R el BAULSHNAO RS RESur6aHbi8dtS that MR SbtAIHEDEY the client

enbedded resource |dent|f|ers descri bed above,
emm;amtnrgodervwd@adas e of dspprocessisig) ddhereghestedstmaing Bbe embedded

obtai n the.client. conputing device 102
PR o B Y BF e ROR AR o6 BAERL ook BRYLRiR! orieina
uRrggource identifiers can be generally referred to as
original resource identifiers or original URLs. [0031]
Uponioaidei ptUmi rtetféptrfé"q]uﬁe&qmt@mmnwm, jthe ¢lentedngmiting device 102,

s&c%rgrs) l%}tlrlog dgy&v%gr sl (%tware application, begms processing any of the markup code

included in the content and attempts to acquire the resources identified by the embedded
resource identifiers. Accordingly, the first step in acquiring the content corresponds to the
issuance, by the client computing device 102 (through its local DNS resolver), of a DNS
query for the Original URL resource identifier that results in the identification of a DNS
server authoritative to the “.” and the “com” portions of the translated URL. After
resolving the “.” and “com” portions of the embedded URL, the client computing

device 102 then issues a DNS query for the resource URL that results in the identification



such as through a browser software application, begins
processi ng any of the markup code included in the
w@anbesissand attenpts to acquire the resour cesPCT/US2009/038904
identified by the enbedded resource identifiers.
Accordingly, the first step in acquiring the content

of @rIPN8 serves athoritaeve sihanecdnpipyidenepatipe af theomphedietyURL. The
. |ce .ough i L ocal ., Di SOl el ). :

S SR A AL LAY Pl PR U
WediStohs dnfl haendtdead {1fuseatd.on of a DNS server

authoritative to the "." and_the "cont portions of the

t randt03tled URiith maferance megoto/FKgIRRE, m an ghtratiynembodiment, the

orti-ans. of ..t he ed URL... the. client conputi I
TR MR T -
nkiftork Bddredsesithtas ah P bh@rebd 8Nk TN gdri@nedocritddNSitE BfeMEDN service

authoritative to the ".cdnprovider"” portion of the
penvidddd 66 URLoncThimbodimgat ghe dP aONSsgygen ibesa specific network address

corres jng to the "." a "coni ri.ions of _a
e 57 BTG TGP ARG RS9 ot BRI PR Rl aRG e [P Address can
bk QR32d bYohé of Bicss POPS. MOWid SmBbIERE, 4 fidtRer NS query to the shared
illustrative enbodi ment, the successful resolution of
IR hédregsdutgizey iadee tomeanyi retwaork rohengséhginaakudbRls anycast, such that a
identifies,.,a network address, such .as an |P address, .
sty PR SR v BE it g e TETS RAT g Tor example in
r ¥ .
e e o ey e PYE Iy R AR R0ic02 (0 2
sleoap th eddressf widl BERe dtra BN feeveramgenenanbgichliye hdng the shortest

address can be shared by one or nore POPs. In this ]

nRBE e IneY Cg“?‘}?ﬂ bl r@ﬁ%feade@;s netgvark dogs Arasg thepelient computing
o P d ¢ : . )

B T Re B bldrk Ao o Ak e B0 B R o Y8 Wroeraphic
distsace. euwsteram sanfeumaicddoneras, thehsvaokk topploppdistanBocan be inferred

exanpl e, in an anycast i npl ementati on, a DNS query
tq Reste ghagipstanetyvpig st PY§5g addignicGomRyding gevica i &g a BOP.

addr wi | ryve eyVv nent.:

| ogi @gﬁly hav\‘/]?%g&mgaé%%re %Cé n{gt \j\%g(r}gp\t@g%oﬁggeyher of the above
idhsfiahembodificen (oetey vagr tmbadinrat)\vardpediipHNS sevet ethe DNS

client conputiggldevice. The_networ k t opol ogy di stance

r

copRanepiol | SfceBRR il P yecebies dipBNG qusrygestssRgaeing to the original URL
. y . ;
ffo ROEony [ Bhe deficB 07, PORAEIE Mtbihe PRSIESEdp he DNS

catgporehk! 18 Sdcainee thetaymen, theChpetilic DOISPsHriditatienpi @ 1&6dlve the
and a_POP. _£0033] Wth continued reference to Fl GURE
request.n I opp diusgativemberbipeni efiomn; iad ToFdtne apesiffoPNS server

ot h ' ‘o | £ server in th .
RO AP EPRT Py B P G R K ol s vt
PIoBEsk &5P aBglicRd férothehRqadst@il RRburdRL Af Qvdribed dboefitand as will be

conputing device 102. Once one of the DNS servers in

despbaoBribonpsiee i ralaBneeoal K fiea sdgtied tesowe cache component
B PO B TP B R D R e o
atfeRff td bbtaldNBe $&[U4GEd resource from another source, such as a peer cache server
computing device or the origin server 112 of the content provider 104.

[0034] In further reference to FIGURE 4, the specific DNS server can utilize a
variety of information in selecting a resource cache component. In an illustrative
embodiment, and as will be further described below in reference to. FIGURES 7 and 8, the

DNS server determines a class associated with the requesting client computing device.

9



resolves the DNS query by identifying an | P address of
a cache server conponent that will process the request

w0 20100$850 equest ed resource. As descri bed aboveCEUS206%5038904
will be described further below in reference to FI GURE
6, a selected resource cache conponent can process the
Foe gresple ohic elashemn @reypaidrig atdpecifie guegraphde regsoutockhich the client
it is ayailable or attenpt to .obtain tg$ equested . .
CPESBIRE L <R 193 0 &R IERRE L6 ViEs igvider [pr ShCieaE gqfaputing device.
S%Eﬁ Vfks GRIRMHA% AN ERerMindd ol th8icResliMefly thRh QE information
the content provider 104. T0034] In further Teference
provididdGiRhe 4lietthmngmeiag ideeicONSISRY ror endiratly (Ruch iag enfarred through a
variety of information in selecting a resour cache .
CHERhFORERLNS [95Vigh SiIP) A98lFossh | Besed o (FEARE:, th JANS, SSRiFY fletermines

her ..descEk] el I Nel.e 0 : :

oBfgpice R iR oRs Tl KhC AP Dbt Sgitically in
réfetelcd eFIGRIRIE 81 tho ONS santr seteepumni apgrapeiiccresdanee cache component

exanpl e, the class can _correspond to a specific )
lofe oBTARRE cooégit ofsseRiaighi WHOt e Easpwine Cashit based it routing
11%8111%{?)% 2t &ﬁ‘@.dle{é é@&tcla% fof! i€ cpEﬁvéo(iIx%utifngrdetle%. CYALH address
conputing device. Such c¢lass i nformation can be

seledted B ed DINDservdiang) t@tdspohid ®Ca kpec(fiuedhing server in the resource

information provided by the client conputing device or )
cachp)  SterngdvelsctheylP( addeess am Gorsnasd oht bativage/ wlivase selection
cSALB & les%cg GY Iaclgacf‘ bélgnc%gq & %H a@@%@ dfmcfﬂertdggcrﬁjlea%aow, the DNS
PhE server ‘det erm nes ‘appropriate routi ng

séMEOCARILARer TlieR, né@forle PeediABt Smeasedndned to assist in selecting
specifically in reference to FIGURE 4, the DNS server

seesiiEcresouer eashe eprpeancatsfestya deterreigetelagonponent for

rovi di C nt.associ at i Lh. ot ) .
e oo tal®, hoR B b RERe R B L RESL PR F S REH Eorh Y 56 Seteoting
aGe@scelfachd @ombbRit upSITReteid dfdEBNSEequefi@s HE cAbEd as seference to
sel ected by the DNS server may correspond to a '

FEQURIES #e thea MMM pesdesy orovider e qaasmgingan cgishel various alternative

Al t tively, the |P add : dto.
BRI B b e oS Bt BRI i e O
s&Rlcangslier A% W tHe aledP c@ﬁpﬁi‘i‘ﬁ% Aevics eSC khdhethabal Wkequent DNS

t he server can further utilize network performance

quegson éhemltsmabvagsiosteei legtfiec wilhgesbeitd iac difbsgenir BYIS server

cache conponent r t.he determ ned class. .[.0035J Wth..
CBPaHah SADL % DN EHESPERGES TRoverfy o ey A Ae Spbadiment.
tRELRGHANG RsbHEOUIGRIRACHR FOMRORGH oWRAR FHiEaRIPaRini@l name
DNS query as described in reference to FIGURE 4, the

(CDRANEY recerds olni ater eriBliment, pahnEHAME etwrdidentifi¢sondomain of
al ternative resource identifiers. The alternative .
theeésﬁﬁrs&@ﬂ?edga‘fi i @ﬁs(e@an%@fwww&ga By C‘ﬁf_rpéo rlcom?). As will
b:él ggﬁflhfﬁ@%% E%bt@? Het%g Gy, thed&hAifth HEOORUWNIEYcEENIGRed to be the

t ha on the

suc t a subsequent DNS query
sath¢ domnaitifoend mswigiee URlent infa previnild CNredBIreserd. oAdditionally, each
di fferent DNS ser .CO _onent,mﬁthig t he CDN servic

| ver. c _ _
ChMoVEderon! Hetugst Rl AmOg i XD S U ARAINg thiormation,
(e.g., “request routing information™). An illustrative CNAME record can have the form
of:

http://request routing information.cdnprovider.com

[0636] In an illustrative embodiment, the CNAME records are generated and

provided by the DNS servers to identify a more appropriate DNS server of the CDN

10



the alternative resource identifiers are in the form
of one or nore canonical nanme ("CNAME') records. In
wo@eoeosdi ment, each CNAME record identifies BCTOSMNN038904
of the CDN service provider 106 (e.g.,
“cdnprovider.comt or "cdnprovider-l.com'). As will be
semniea;bmeﬂlef noeyr eat eithdelediihg el appropiiare thesmte cachet dvgnponent as
ME does not need to_be the same_domain found i

d@q‘rqr@pqll APpoYsRIn FferpneeatopF G & theafiNY agrgprgrecerving 'the initial DN
qﬁ‘gx?y' dah ﬁEJ: ¥’Va89tﬁt?)f NN G B ke ln%g@?c‘p&ﬁ%% dtd PRA server of the
uc I nf'or mat'i on,

orrm I on as request routin

AN gervicepesast 10600 résobreithd Rxomte ﬁarquést. Bnan {llussithatémbediment,
CNAME record can have the form of: httP
angd ps sglhebo beoﬁﬂrﬁhwgdqsmlmdn%alcpmn f‘ifﬁfr%‘ieo oA IGIRES §rand 8, the DNS

003
PR A U B S PR s B s e mean
tReOclhsdeiah, foy eRarfiBIE CooRRPFEENtD At PediO c6&irMitic Bgidnhe which the client
CDNser vi ce provider 106. As with selecting an

Gaiﬂip\d@pﬁ' deyiee beéfmga o8 8n drerhel seprigropreridenir dess@icnbeamputing device.

I‘P %‘lye‘fa\?? ﬁa ﬁhg ?eﬁY & n}ﬁ?’ OE@J aﬁ%@s info E‘&%ﬁ@t{x\lﬁplﬁlzﬁqu gﬁe\:/ng rchre%ti;f (such as

1ﬁ6nheﬁfo<ﬂ C@Tvidéﬂ ByP tIRELRGH @nipRiiag aRicePéd :1e BNmERENE(such as
service provider 106 to resolve t

he
Hrfescﬂjﬂceughe@q gbertt computing ideviess rIBtadd@SSéntﬂﬁdﬁdr@mthe glgep, the DNS

al so he fu t her  descri refer.enc
SRR PR gl PR SRETEROE, [HRdphi GOtRU Gy described
Mll?ﬁ&%f&i‘eﬁ& tb IF@GUMtth@ ONH vt sCI0BM h bpStopriate alternative
devi cel "Again, the class can, for exanple, corr espond

DINS sersgeor ﬁswngm@\nn@meaewg}eaﬁque@t bised hn ﬂteeromlmgmfomnatmn for

conputi.ng, devi c .ongs or_.an ntern
5 UPERIPCLE B B 1 G CoCOTHYE (T Be e I PO it e hredescribed
bElB% NSHRRY ¥8Ver @Y AL Lﬁlli% %%ﬁvdrﬁfp@ffﬁﬁﬁdrﬁg Iﬁé&l@lﬁfbﬁl@@ts to select
cliént directly (such as information provided by t
spﬁcufmiteummpaDNﬁgsedws ﬁnthfrddt@ﬁh)lnaylrclassdl rectly (such as
inferred throu client comp

>
addr #9371, Bd¥e Chofiare TIACE: THING SERpipent the DNS server
n%ﬁxgﬁg% ngﬁi ARRTRR LS EONMIDEch ik F5REH098 oridRENURE.OT 1f a DNS

I'ments described specifically in reference to

q rPdBirefpanding eo BNGriselararigiel &R1s matchappn optry at the data store, the
alternative DNSse r for use.in_ resol t he ) )
DN 56V e 586 8 NBaL B0 PR S s FO AT df anoillusrative

@8 Pﬁ]? rtP‘és gﬁ% &#} ofncgllag l‘ﬁl!ll'tl R CRATRE L EORdd @éﬁ‘r@sﬁondmg to a

escrib d bel ow, the
paeiciler odginalf URLD eTheumlultlpieE ChetMBrkcqrés mmdacﬂufme a set of potential
neasurenents to sel ect a eCIfIC al ternative
fe

canshidaggssihpigrant iegrepsesh i the alieT gewPutinm depic FingEly e gpbgdiment,
i |

TS LTSI ERTITE 508 B S e v

ré¢afdsQlesined Ergthﬁaiatalﬂbﬁ:.as Ivhora aPpiBptiuie myuitgy méspaticn Ibgsetla)n logic

t}g{: %aacgct)rlsfql:: l@?tﬁ:m%:'ec? Ic?a%lls 0%'”?1';6 gﬁfguggden?g (?l?en? rclzz)xgﬁgutiir?g tdlgx?icg atl’? will be
appreciated by one skilled in the art and others that the DNS server can implement further
additional logic in selecting an appropriate CNAME from a set of possible of CNAMEs.
In an illustrative embodiment, each DNS server component 118, 124, 130 maintains the
same data stores that define CNAME records, which can be managed centrally by the
CDN service provider 106. Alternatively, each DNS server component 118, 124, 130 can

have POP specific data stores that define CNAME records, which can be managed

11



DNS server returns a CNAMVE record as defined in the

data store. In an illustrative enbodi nent, the data
warapedwsin i ncl ude nulti pl e CNAME records cor rBSpusayess04

to a particular original URL. The nultiple CNAME

records would define a set of potential candi dates

cERBlIyCRN HRECDBL WriRe prévilldiel 06 dreldtal 5oaMPME ITTEP dri10e, 128. Still

I'n stuch an enbodi ment, the DNS server, either directl Y

fatheyi cach TR¥Y swvde-coapeting devise withinghe NS sneer spmppaents 118, 124,

ME records fined in the data store a re
13D gPogi T ahigt Cr Pt PHRET DAY RaGolrBrE Py BF piggel data store
sh@Gh Olo2nAndeIRANDNS defkASsmMtink Mevicequest i ng cl i ent
conputing device. It will be appreciated by one )
ski | Ifesds]i n tHee saternech CNOAMEY sart bbb inpledORSUsEr ipwring amformation

i mpl nt further additional .l ogic.in selecti
(o B Tt &P AV SEBAH 0Bt THPTDLE P UG T JREGNAME of the
el DS 'ﬁﬁé}g! 2 8RRl e Rle CRABE RIS RANY 8hscl ORISR tassociated
118, 124, 130 maintalns the sane data stores that

vdidf theerc@doNEg redientr csppuiingcdevaan abpeeifinaged w@oeher wehijfied in the
Dby the CDN service provi.der 6. Alter i Y, .each .
L G e SRR, Roron 108, 1 speectin b g A similar
Lif & j fi Rbfpenthli Bincludi
RSSO0 8454 P bRl LA AR e et i
akpecific identifibd n tht “tdqeesP@RutigS infe@2ation? ort®nidfithe CNAME record.

further, each DNS server. conputing deyvigce within th .
IW%WQWGEW@OTE% 1 ’ah.fg §ag g«lﬁfqypmq gllg 1@&;%1?18@1% ofa
(%%:I Zse?‘\}i(% ??oﬁa’é??}?s Ay daift &iﬁ%%ﬁf: b tﬁ%)ﬂ{aiﬁ th@Rlin the current

store specific to an individual server
URInpMAME. dEvi eeumjl€0i88he THéAME in basdd CiAMEegiam] gil®g a specific
include request routing information that is different .
regienal Blanidemauietd o FIRRIOVIRETPHPR Y- PRI i><§ﬁ31;s‘rh9\nsa<ial f1f domain name
| i ; &g ihformati
PP QN P S0 A 0K B BRI By oo
beigrépehbel fedicestisting cljientrowgpinforngtice v ¢le carrent URL/CNAME
specific class can be identified_ in the

sughe flielstthe oDKVIRYS | FIABETREPEE pBRYMAHOHT WWE diechd i tost (eg-
WG [ 8500 Geoidhaflll. L or R @e&.%&%g ?.8#‘{% %kﬁ@dtiﬁkﬁgtrte%yant art will

te Y~ SET Vi CE | managenen
appietit@itha sadiipagl driaticindevd icbhiiqudsnintifoe combination of techniques may
“request __routing_ information” portion of the CNAVE

be weaskta .indTadethe addforakirsyesianpeting iafgwation wihe kHAME record that is

i.nfo [ an. be found . i.-n,the identification of a
SW%E‘?@}G@%F?@? é)%npfﬁ%tc}grgmi n different fromthe

dom@,{’,"f] oundwith chigm@d réfshcd R ICNANES A Fere kXBiih he refevant art
t he ME i s based on a regional plan, a specific

wik gppisaiatepthainthg JAMS reeqver gnay selegh pr ovieWiseeditainl a COWYIE record
coul d pe used in,the domain_nanme.porti.@n t .

g de pleBoe e Puteo Ry aBBF AR Boashieat S gt Y service

ptdViRE 188 O nEdNbd BoRIHER aRARAet, AhdthBe SIS tDNG seB@H&wuld also be

routing information in the current URL/ CNAVE such t hat )
attheriatiey fouhe sdgagsnt PO qwayy forftbe FRAIAME edgl ovided tethe client
ccl)r(r)lgltltin(gedeqfiée. For example, a specific DNS server may be authoritative for both a
specific regional plan and a service level plan. Thus, returning a CNAME would still
result in the DNS query arriving at the same DNS query (which may also be due in part to
the client computing device’s geography). In such an embodiment, the DNS server, such

as DNS server component 118, may choose to resolve the future DNS query in advance
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http://servi cepl an. regi onal pl an. cdnpr ovi der.com . One

skilled in the relevant art will appreciate that
wa@eadboewsml or alternative techni ques and/ or PCT/US2009/038904

conbi nation of techniques may be used to include the

addi tional request routing information in the CNAVE

r ecofod4djhat Withsefeantedowyo FHEURNSE epue recemphpbtherENAME from

118. [0039] Wth continued reference_ to F%gURE 5A, on%

thePNSesgrien cpmeorae@rf elfuibe ghient spmpulipiedical® gasiatesyesubsequent

F et gf-lgt'i/;’ﬁ rét ghé @N&[{d%e J \9455 ﬁreggh@koAIs&sMh regard to

d to resolve'to

FEQURDDY, ithé EMu&?rptﬁéesg)fcoﬁlﬁeﬁl@Naﬁewﬂh CND rqwmeﬂ;efor the “.” and
106. It may be possible, however, that the sane
“eqan pertigpuifalleveshbp e wabHieF theatfadparoyisier't pratier BE éhfuféNf*ME To

tl@%s%%?,ﬁgévegg{/ t}%gﬁ'le%uh{g )?g Pe%,lcg{%qzﬂlgei glg?ﬁe% %ﬁge Egldh@@ gand remain

mmg bR @iéhh@dmﬁsxaiﬂgv(ﬁvfc@rl 0bQbh uéilisperi dacked ﬁ@mbn pharoes not
a service level plan. Thus, returning a CNAME

ngwsutodropedt| the eatigl II?I‘01’3¢$St HEOVEINST. cfli sosneapainty [derpndingt ofe whether the

Cmﬁt Pﬁogﬁtgeﬁt %ﬁgﬁﬂgv Feé'ge C(grlggﬁg}e%{a EF%J?F it g%ga' tgn(f B previous

URTDOSiAMD tshark RE NG SBNVRFvicSpioRides dbMEns ahy elﬁrrent CNAME DNS
conponent 118, may choose to resolve the future DNS

quprgripsdilvesativ an@éf[e@ma’DRNptrmd@# &y ehie élIﬁHmﬁqrmFlr@méer 106.  As

TR, SRR R AT D SEH 2 s

cﬁl%h@ @YUM baWRSEOMe il GMEAHGR ih SR e TN AMIN Breviously
As previously discussed with regard to Fl GURE

plﬁbVldeldd)meS I@ME rsywpr oompenenbil & Aisrsevieassy tdesaiibed, DIMSDNS server
ortion | owed b

oyt b Eane e dlsriieubetios B e e RS e fof cNAME
vﬁﬂﬂeaneﬁg’ta?lﬁfess BP%X&E O E@ﬁeﬁt TR &Bkéc%s&fne @oﬂ%ﬁ%éﬂk&t or whether

DNS queries can be cac and remain valid
taoproeilt anothputlienptidewisoercd ﬁEnuﬁwr selecteil zmthehmmarsh@sbﬂbed above.
i nf or rmtl on nd does not ng@ repeat th ntire

pr oc#¥ erPUrRRses o fk Sﬂfmortle ety Wifet HOFS  server
c@ﬁ?or@hlﬁm REEMhHEd 1Ry tRNPNSE [UEY &mamg lalﬁae (b SMRENAME

d the previous URL/CNAME Share ‘common
(gevided by (IM6Y isderr danmpomsat 1 1 alsucareaspordSAVE DN$MEeﬁ90rd in its

resolves to_a different rovided b
d%térSW%e rbwbiaaeﬁxa@@% qﬁggpl B{F §pT8ROR tizf%zﬂg@gsd@ anyfecessary
t
R SRR RGOk S HAREL RE Gl Rk B ONAME to the
ciﬁé”ne duipudng dEMRBE Bridy rdershee powvicdEIGIBRE tShe tBNSlient computing

server conponent 118, As previous ri bed, the
dewaes/ HY2 v ttraﬁalt@a?@?ﬂ ﬁuwﬁ@hqﬁiis\faﬁ@%@“%on ing to the

NSk ‘[QM &t P BOl8RBnce wit
¢ c%c%gg%o onen e¥veg E%‘S? r%gc(\glss %{ﬁgjdc)onft%e%d’c ce with
DNSg@st pascevdse bheadytdesqited) the ]}NStqheny wbilé rithatriatiecly be received
resource identifier selected in the nmanners_ described

basy/ENS server component 130 of POP 128. Again, the DNS server component 130
can then determine whether to resolve the DNS query on the CNAME with an IP address
of a cache component that will process the content request or whether to provide another
alternative resource identifier selected in the manners described above. In this example,
the DNS server component 130 returns an 1P address.

[0042] With continued reference to FIGURE 5C, in an illustrative

embodiment, the DNS server components, such as DNS server component 130, can
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[0041] For purposes of illustration, assunme that the

DNS server conponent 118 determ nes that the DNS query
w@oripegesndi ng to the current CNAME (provi ded ByT/0BE809/038904

server conponent 116) al so corresponds to a CNAVE

record in its data store. In such an exanple, the DNS

uBBFVL VarkopRinestinalidd inesldcting @ resvyrdeeadssanyponeic s shagxample,

to select a specific CNAVE as descri bed above arl1
theewsrsemé CORRNESNE 631% Hefaglf fte Atsclepipguet fgesquiee cachaganpponent of

e s

cALBBT JonFRhERSPaBE i ong virtous NeaCWAMECIpE ati Ied shyrid\NSlgorithms.  Still
server ‘conponent 124 (FIGURE 5B). In accordance with

fipt@r,q ther YPNY ot e@or@mm@a@ycmg@m% erftworke PENEIIRARES ymetrics or

ngsORs it h B F5abRRG AR Cofbahii LRkt he DNS server
C&ﬁﬁ&%ﬂﬁr@anls%fbcﬂ aledonfit €ehe E@ﬂlﬁ@le‘ﬂh Bhdedrort ®utig GhféAnation for a

the DNS query on the CNAME with an | P address of a
clescbiethe onpesiang clidna complitingdodesses ddseribashinaiferensg tedIGURE 4.

t | t
Aegianite P cisds BOBRE By TR Rl SRRk Pt SPRHRGR iy specisc
cicﬁﬁ.ﬁn% SXAM he FRELENSGR! VELerhRTRANEN: T 8QirkRtdAh RS rpond to a
address. [0042] Wth continued reference to Fl GURE

hﬁ@wareﬁsoﬁ]ward jelestipmtomporenbdenes load h@lmms s erver

conponent s, DNS server, '
oz e VB R RRpebRoRip o kMg vg gxgmpte, assume
HaB HIRUDRE SRERCHITRANAND - hak e RPRd IXAFRbEce %B&e%ponent 132 of
server conponent can default to a selection of
POPSI@8r & pooaeduipt©b ipdReddress for e rssmpccr@phe ¢qmramnthlér2, the client
exanp t he server conponents can,sel ec
CBROE A NS BN S CD AL T8 oS G Felg The resource cache
%’rﬂ%&%&s ' Ofht eaduRBanigedhstieht iB‘?%ro&skés' the %ddé@tr in a manner
server conponents can utilize network

dperibat mboee andt the caqoestete asnesmn tisnsitad sfog thes pBeitf camputing
resource cache conponents. Yet further, the DNS server
dedepHient s can sel ect a resource cache conponent based

on r ng i I, r 0 00

e e

1@1@148&6& by tl?@@DN sdriiee IpRovadidri@s Jos ploeessig dogeswrﬁﬁ\l&quest will be
server conponent. may correspond to a specific

deseripest RO SKUIcH dB bR EeERE NG I APRIIRE W’fiopg(gtemvogﬂmed for
300 1 BRI o R B S S comppps e

adbtihted efvih ehe eCDBIWséroick | §Bofide£104. n Actordihglgs rattine§00 has been
exanpl e, assune that the DNS server co onent, 130 has

logeqaamaéwcwf@ gscheing secelly sTioanpb B e @B wrvipppropsr 106, and
th(l:.l(S) rrg of%gﬁ r%dg&ftlia% Ug e#gocﬁﬁx%hﬁ%ﬁO@S hot l%:e %@%ar %Qm‘ﬁﬁﬁg e
trangoid)s r eigist Y00 @an applyre @H@Sﬂﬁ&n@dﬂséﬂiﬁbedt lth rereference to

resource cache
FIGURE 4 and FIGURES 5A-5C. As such, routine 700 will first be described in

reference to embodiments corresponding to selecting resource cache components at DNS
servers based on routing information for a class of the requesting client computing device,

as generally described in reference to FIGURE 4.
[0046] At block 702, one of the DNS server components 118, 124, 130

receives a DNS query corresponding to a resource identifier. As previously discussed, the

resource identifier can be a URL that has been embedded in content requested by the
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conponent 132. The resource cache conmponent 132
processes the request in a manner described above and

wa beooegsiest ed content is transmitted to the cPCEN$2009/038904
conmputing device 102. [0044] Wth reference nowto
FI GURE 7, one enbodi nent of a routine 700 inpl enented
cbs;ntmélm sleyigs ¢e2 pmbmewuslmmmdﬁd ;bvdh@s@ﬁﬁg raowder 104. The

ource uest descr e

ﬂll\g$ e deé? 1965 9 V\fg%s p?fb tgl ar‘f%uef% gie ?1%02?1 J[e \é}%ﬁl tljlenDNI@ query at

I'ons/ st

bRtk 7038 d Ak GferfiotEd BBovED GndBiMssDEan, rf@ﬂ ema{m@ohobmmma 1@ra specific
many conputi ng deV|ces/conponents that are associ at ed

gopgriphit ecaBINIG aihidhcibie plign eanpuldg. deaissorelivnggl oy, an internet service

olsBis 2 §° BURT s REahg SRIE" b RO FBEiih Rt Bt Sgrmined from
i ichD@Rectih ¢sdch ok %ﬁﬁaﬂohw@&laai 8»/1% @ﬁ&ﬁ%m@aﬁ%m 6 ISP) or

not be consStrued as |limting. [0045] Routine can
irsjppetty t(oichndsodifersatt throeghcei djr@dt bompumng defieq’ eriBeactd@%S) In an

T B 5 8 8 P DR By

a&%Ez‘éﬁﬁ;Q %@e&ﬁksﬁﬂg Eﬁérﬁ Chinpgiife §9\H£ec1% £ Babier 898%@1”&[&1? computing
at servers based on routi ng information for a

detiesssbaséd phe vaermeef pritgrial iSeoh cotmpueiigelude geographse region and
eneral ly descr.i in referenc FI GURE,4 0046] ..

iniTIB GERICOPTOY 3? toy s PR QA EPOYeo Bo ﬁ%ﬁ‘ﬁ@‘[‘ 148, Ruting path

Hilfgénatﬂ)ﬁonét%%ﬂhﬁg%gﬁlp% QUehY s (ﬁoﬂﬁ&@&’ @%@enigvéloagﬁeements content

resource | denti previ di scussed
pﬂﬁmﬁmsaeme&amtmﬁt@nmnaan&ﬁwdmbRL that has been

enbedded i n content, u thecllen

devi 884702 ahod ?fé%}%@g% ﬁﬂ)g s Wd%‘ﬁéé Ebﬁggﬁwme Whether the
[ v.er r A qdrass pfant

R RS l%?“%assgﬁﬁéﬁé ﬁgﬁﬁgt‘ﬁé“%ﬁé GRS S 1’ tstrmtive

eiﬁb@dﬁlﬁeﬁﬂﬂxe PESnenki cnedktabinewhither iclsamthociative ftoresolve the DNS

exanﬁthefgegrg qurog Qg o a > %gé%;;@élqgggq%gti}% ggclgfveéggslo?lpce 186nt1ﬁer

I d{ehtl/sf g@sﬁguca&ﬁlfo%hlﬂérﬁv gleer arg% g;lr\]ﬁ%k&gfds /K@E%ddf?@?f the routine

OFITHtIOHC eterm ne

chimued heblochi TOBCHhyre( Hligbneas, It}[ef ourrant iNS peoet de’(énbmes routing
the client conputing device or, ISP) or indirectly

infemationsior e fpteamingd slagh a$p§q>liﬁéﬂ¥y, e%r%aulﬁlpﬁgaﬁéréxﬁﬂt@dgmm the
DdIND %gggre lcts lag %rgéﬁaqg‘ trg%l chkc%ggo %nt I‘ rov dmg content

e ern1na ron of spec

adsBEibted GvifhSihe edsatiicB Geube bhaduasivuing ﬁl&brﬁmwﬁ ﬂfﬂlhlé deﬂ@'mmed class
device to a cluster of other client conputing devices

obtheeelicah camputingdevies. dhp tlaNS servep dipncpriovisies ahe B address of the
s%?cg rggoﬁfgeg%ggg (gcl)zﬁ%n%% 2M& E]ﬁj nk n&l‘ﬁplﬂ%‘it adggirc ice

oned” ab oVe, ion to

r out jopgs] Pat HniaRfiDfidrative Bmbogiwat, Kh@ﬂ)t@lﬁgllﬂfﬁﬁﬁ&tlorpédnejﬂa list of
sponsored service | evel agreenents content provider

reselirg¢ gachiecspaipoagyite int saw serxivd the @ontfzrp@gequest for a particular class of

client computing devices. The DNS server can use a variety of logic to select a resource
cache component from the list. In one embodiment, a probability of selecting each
resource cache component on the list can be defined, and the DNS server selects a
resource cache component based on these probabilities. Accordingly, in this illustrative
embodiment, a DNS server will select a resource cache component on a frequency
corresponding to the determined probabilities. For example, the DNS server will most

frequently select the resource cache component with the highest probability of selection,
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[0047] At a decision block 706, a test is conducted to

deternm ne whether the current DNS server is
wa@etihosicsmt i ve to resol ve the DNS query. | n anPCT/US2009/038904

illustrative enbodi nent, the DNS server can determ ne

bwhethe it I.s authoritative to, resolve the DNj %uery 1

Hf Cithalse: 3 WMAY SeAME TFREICISACR0 FPRERRTGIMHE! £ JoVReprobability of
Ve C el ]

SHERERY o 159 B PRV, gt ubll B ARG Fance of

stlbeted carhputengatenice n dasvifltbehlesaibed G tivin delew, the BNexadice provider

the current DNS serveé geternines r&utin% information |
196 car Fondet BFRTREACT PadeliveBpe Erqurdaf FSpOUTCRS inelients in a particular
clakd Y 'E}?e%a\ﬁ%r ﬁgg’zﬁg PR gqﬁf()%i&e{e\./§,r 1%55193&%&? AWeordingly. In
appropriate reSource cach conmponen of provi dr ng

af@h¢regthbakmes] tHeqaobdbilitids van cesopoad to gl ahtdddasedotbar network
routing information for the deternined class of the

trafficemitigagpputBihperipslically selepnngoagrigned FsAUise Gofhgecomponent

| P res I r h :
oA oA RmbE BRUELA 185 S8 A pniay Jog on s
ditetrhist §BdhiagesesriRrdburit infdriatiow tirithgclhifagsr datrhibls. can
be a |list of resource cache conponents that can
ser vi#®1t he lewill baepnregjeled by poe skillpdin the gelevant irh hat gpumber of

L. i . .
afgg#l?@%sygrgggf%ctggﬁ goglgvclgé ﬁJZecltls-gg efoP’s\lée&l%r Vaefesﬁ e %ac%eacon%ponent to

a resource cacne corponen

sdrivRe thd @edobifcl . redjiibs0 iRne AREidR clas® dFr @Rabebipiti®f devices. For
selecpigg each resource cache conponent on the |ist
examplpdngddition d thedequercyeisedeinfeicementadgositmdssaibed @bove, the
he conponent hased.on these probabilities., .
DR S OR Tk eReE Y PRk B DR R eeorigs. Bramples
oB &Y Eeinfblcbm&@aBfitiang BRRIdE Of1t GACHRR lIGHFR 9h &Mdor@iindsuch as State-
frequency corresponding to the determ ned

AgtiobRisvard-Blete- Aftgm ¢XARHAQ-lehmimniSiadasied eR-Maimingnoand the like.

frequently sel ect the .resource cache conponent, with.
LB, ot FreS s I Ar b BRPtaEet AR Ao SO PPaRS i ghchipes. neural
ndtWIBS, BRGERET erfbifi@S B! GRy ARCIAI28 TR B/ hciWd With d PN server to
probability of selection. In this case, the
sqdead eripprapries resnresgpolndcdnapoaatt. ci pat ed per f or mance of

the sel ected_conpuji devi ce, . WLl | . he described
FUr RGO ber vy REbedhRedi i Saich oo it Gt TRR for & class of the
rdTBRNHIET cIRBE LBMBBAGE deficdel e it Gelced Hﬁsatpﬁ%g)ﬁﬁﬁoﬂ!f\%e§%wer for

to clrents in particul ar class and thereafter updat
pobessinguthe megriest oilindt idescr{bedg. In quch kathiodindngs Jroutine 700 similarly

accordi ng]y. anot her iLent, the probapil iti .
cqpawewls Ia‘gélﬁ%zé]% ‘gﬂ?rs oge gﬁ@ W@Pzerﬁﬂ'@oﬁﬁ& QZ&, lej% receives
a DN %ﬂrléé}r %ﬁésgéﬁdelg% to @Yesgﬁrc% ain6ak) YASEdefbdd¥hofe, the DNS server

non- erre urce cache conponent and nonitoring
furthsr peemonesanckss of thehrequdstass cli¢r eoiphlise deniceassociated with the
roviderl%%% can thus deternmine if changes to the
DNSUteRGRL IS 8t i on for the class are desirabl e.

[ 004®g5nlh U wigyl (}]&Fsicﬁpgfoﬁf{)zg&g?téé?’ isogﬁldﬁgﬂ.ehlt@ Qe M%_ewhether the

rel e art that a nu gorithns or selection
curagi ONANsdvecruseduthoritated ectiendva the JANE cquecachk an illustrative
conponent to . . o
embodiment, the DNS server can determine whether it 1s authoritative to resolve the DNS
query if there are no CNAME records corresponding to the received resource identifier.
Alternative or additional methodologies may also be practiced to determine whether the

DNS server is authoritative.
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service the resource request froma particular class
of client conputing devices. For exanple, in addition

wa o106k equency- based rei nforcenent al gori t PCT/US2009/038904
descri bed above, the DNS server may i npl enented
alternative reinforcenent |earning algorithns.
Examploey of tthecutreit N cenentis alityorifatiteréintindingde determination
but are not limted to, algorithms such as hgate-

thag eownwewrgoﬁﬂ&eat@&@taugwrl@mﬁ% suyseIsPh PR, dussiesly g current
rf{s 8RN r}@soz%&dﬂ{ghms fiery B hBAGk! e P! BRIBED dibhe sorver

arni ng approac as’ support vector machi nes,

cBRPERInt. NEVO o8, 1inBaing Shaimegngim@ter ef onethddolbgies for selecting an
utilized in conjunction with a DNS server to sel ect

apmeplaﬁp rejoRIcaachceensmangTichiv R deED RIFTHAND. lf%wd] Agditionally, as
t t
SBFPBEATRA s S LRSI B LBR AR o o

c%e%@hp@ﬂetﬁ@p E Fdigtte ot oFehdtRIsefvers. pr ocessing the
request will be described. In such enbodi nents

r out 109831700 Alternativelyy Homredesisiorsblopl odld the RNSr sewe is not

oBhel e Te P R TREES B FRgh ISR remase
rA8acE 188 RPOVE, ddsBebddNEbove! the DN IeheF coRpefidit RS udllize a data
class of the requesting client co uti ng device

s@mss tocidante anet bf ph@nmaq@némy GYAMESCHs W@mctIPmQBm cagrent DNS

qg‘ﬂ?}%{ ﬁgﬁ T}N% geg”lf(uqrz it e%\geﬁr&:@)z?rcﬁ%g %g%{v'[l ]stb(a%‘et%] s\gré\n?e (@ O8ects one of

tHeeémA\MEtrQ&r@\@eﬂéﬁrﬁ‘l the dafh dthreUst rhélte' é@r@ﬁﬁ&dfdﬁﬁﬁg information
server can determ ne whet her

bamtl hoor logiatthatefa¢torsredatmeingechelaBNg the we$tmgtdﬁ@n%ccanmltme device.

Ao 00 Ao PR P8 Pltienf s Tt R bREGreE DNS query
cHBYs Qﬁtﬁﬁé@@tﬁy estanged 1R detisd mmﬁlem&hﬂﬁrtotdé&sQNSblock 704 and

ser authoritative.[0052J If the current
caginvies toi ispaat bhappro@tata e (|nclud|ng a detern1nat|on

that the sa DNS.server will be authpritati or .
subs&ltnt aauél?qsggswe t%b‘@lﬂ.}?‘?'gnt g@ &S?Ig server 15 mot
algtﬁﬁ ﬂaﬁ@é tﬁ@ﬁm@hﬁpﬁﬂﬁﬁéﬁo&ycaﬁ kUi Bt e phn@d hEE80CNAMES

e seérver conponent. In a non-limting manner, a
whithbheirresporieit od alr ogore DN B servedsabiti cag senviaphe op!rtelutrequest for a

resource cache conmponent have beep. previously
PRtiSBIEE $BS OAFdicRt 6YEPYHAS g%‘”%eéscrg’é‘ggﬁ ABEctiph@ fashe resource

c&g Sifent alQ¥s 1%5& %%8\%1 dnd HEs SPREL Eil!.rr G hﬁréﬁr é/fefogféf tofselect a

ource” cac nporient or generally to grodp o

ONibe[E e raﬁ&tlhﬁr DNH)E@']/erAlﬁtoﬁt theet listel n, onef embod:lmems Iaoprobablhty of
bl ock 704 the DNS server i s not authorltatlve

stlpcsione s CNAMFDRShS eptvasn RoppisHE felag Bice ughgt of ways, and the
ChGERITL 2120 LA A ERUICEGAIRIINEL, Ao, n i
ilfnsthadivee embodiment, a DNS server will most frequently select the CNAME with the
highest probability of selection, but can also, at times, select a CNAME with a lower
probability of selection. In this case, the probabilities correspond to anticipated
performance of the corresponding computing device. As will be described further below,
the CDN service provider 106 can monitor performance of delivering requested resources
to clients in a particular class and thereafter update the probabilities. Again, in further
embodiments, the probabilities can correspond to load shedding or other network traffic

mitigation. By periodically selecting a non-preferred CNAME and monitoring

17



store to identify a set of potential candi date CNAMES
as a function of the current DNS query. The DNS server
wa banp9est her directly or via a network-based BErUSE9/038904
sel ects one of the CNAME records defined in the data
store as nore appropriate routing information based on
pbﬂgﬂnﬁhnth af tht actresponding EINS marnadocihashsqfthd GBN service provider 106

estl ng cl, !@é}lg%?[(r)rputl n&rég]q%(l)r%@e@gon{GZZLS%E%;%}Y%@%SW@C Tt will

RO P PRI P O A o

ldgic capRalsed forapReRy 4 GNAMEWNGS berl/¢r tavervide uisd feadtirverequest from
enbodi nent, where the DNS server is not authoritative,
ﬂ@ﬁ’élcﬂlﬁuﬂah‘bofcﬁfﬁﬁfrmﬂ%lﬁgéaﬁC%e a set or list of

pot e'ﬁﬁk@' SC ?e{f?e] %@AIXE\% WT?@U&@"S" e&%"?l%b{)&’n%ﬂ? of'a request

nore ervers can service thé con request

réing @oRHet §00UbRtipdatiag souling GhioBHAticnORNIEE digcritedl CR®e. skilled in the
Simlar to selecting a cache resource conponent as

rdeget | bedwibowwredidie DRE asdiopwstepsarruliéneda [Gnroetige Hi0 may be

nPﬁlgrlnl%{lttg bylolgg 80% Q%QC’EI'S‘%EMI% dgggeéi&g%]g%tf fily %{3 asgocf)a?gd with the

CPN Q6itvidagprodidtr (AMA clbirdird¥®y, S0hitifeP8000Rasl Bdehi dkicilly associated as
defined in a nunber of ways, and the DNS server

b@@ﬁ@@nfmdmcm&wiéﬁptwedé% ned probabiliti es

Cor vl AbE K ity BNSEPRE R oy e ricer 106

rdtbFBe AL DRKORRBY Lhir¥spd ﬁdlﬁ?'t@%t feﬂﬁesté?luiewtﬁfﬁe @ﬂoﬁpa cﬂfent computing
times, select a IP/E | ower probabi |

dedtac Al simitiryt diserilodsdove lite rqderehreebiol b10¢1<e§04:@f %@yﬂ&ﬁ d. the DNS

t t f f th
SerEfrot PSRRI CBEmRGeR | 45 GHSRTDEd FufnErrpungaplion and
a§sl3&a@@|\lw‘ﬁ? Fe DNSPER.eY1sd @6 bR STRNiHeODNBEJhRE MBRERines either
of delivering requested resources to clients in a

DY o1 cagh@arouting ssfosmatianhmsedibn ghe deparatimedt diass of the client computing

babi | t her.. di
i apsmia o eiibeelpothe o agG RETRY 2bPsKHgS where
nlGHHP rﬂérﬁ)frﬁ’éﬂccle Cortbiid gi@édci)a@ed BYtHPGEHRSY) G {he fe%h@ﬁéd '?Qsource is

a non-preferred CNAME and noni tori ngperfornmance of
noaitored pofitie ngetEdR performtantorcritéve chmssarremdeDNmeasurements of

service provid 106 can thus. det ernj i f.chan
ngtherk B%Hﬁ{”ofﬁ’@n% Fos RPN GREaTrm e, SDN, servige d%r?\gg?relg&s to the
cthdnt VEO# uBGe AR c%cﬁ%‘% %bXn@ NebKihdrd nb ol §lafL eyt latencws

art t tanu ort or selectlonloglcc
agseciuigé dwitbrths edadictiyngf ah@%@&l&emw&erar& anessured ey the client

RS 0E b e S
i T Ry L R

cl$elf1lt toraplting dehﬁter Shdvmtvoﬂr perfbirinhn@piatzasin de enztnlagéd and maintained
actions/ st eBs outlined for routine 800 maﬁ’]

globally by the CDN service provider and shared with the DNS servers of the CDN or

individually by the DNS servers of the CDN service provider. Moreover, network

performance criteria can be provided as a batch process from POPs or sent in response to

a request from one POP to another.
[0057] With continued reference to FIGURE 8, at a test block 808, a
determination is made as to whether an update to the routing information for the identified

class is needed based on the performance data. In one embodiment, the update
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i mpl ement ed by one or many conputing

devi ces/ conponents that are associated with the CDN
waanvowespr ovi der 106. Accordi ngly, routine 80BCTHEHS2009/038904

been | ogically associ ated as being performed by the

CDN service provider 106. [0056] At a block 802, a

delefBinaldNS cae b ahadef bt e CDN sevivé peovidavdlaeilly 1ty the individual

receives a DNS query corresponding to a requested o

NS srivice compemaatscern [eNP sewpisuln ayilistatie embodinent whersindividual

crihed,above. i t C . Of o FI
(55 S BRI TR0 SB35 Puble oA E S, Lo s
sEQEF @RPaRtcd Gnd thailiginreQugSInfatgatibn ittha@naBsbahatigtiue to the
with the DNS quegy Al so at bl ock 804, the DNS server

n

pegicalanilSS serveherMORS dhusatiieecnbnsimer. ith petiermasee data can be

based on, th eterm d class of t ' ..1C \
g ioat onayoF 34 §DRESaficR 2ie Hes S s Mt AT Gmponents
aR@BE DNIE Serdérs VAR kea8lP DN 8b@pHeivand o BIND EdFRdtGRanaging how the
criteria associated with delivery of the requested
pedemunce dits imensilt dceetdinhe revsingoniierpeaidnopnaaless may vary from one
iteria can correspond to neasurenents of network
qﬁ§?%?ﬂﬂﬁggﬂ?g?t?wgﬁ@ﬁitting data fromthe CDN service
proviges) PORethidd 8o CIHIEGDREC ®MPHt bnJustRyd GE Added,hithe routing

one enbodi ment, network data transfer 1atencies _
ifogoationt fod thd identified deby semydifiid tah dlackRids t ndoncegpbpdiment, the

d by t | i devi ce 102..
Y o Fersiee 81Tk dOerrEiics; o T bl SoPUge SRtRedee DNS
C%@F by/dehRrd 8RO KRR FBE BAHE QORPOAM s) FHRRTRATE SeshlRe request

ormance as part of providing content to a client _
fioamppariiogadewised cliSuchmpetingddyiges 1D2r reamoehed atmbodiarenty ¢he CDN
mapaged and | ntai ned bally b he CDN service .
ST 501 GOV NG GE i (NS O TRRSSITBFS 611 P e modity
pkdtebiitigy B {edB¥n L PaltiaP @(‘Jrﬁgﬁtﬁl evida€ r&I&RY b $&ource request
provi der. Moreover, network performance criteria can
fhren gaswif déentasnpubiag dévigrso des sxdmple) iPERSororansedita imlicates that a
response to a request fromone POP to another. [Q057 .
DNV HPES 00 8 4 PURE eI SOTORe s owey wopAtgfig af selection

h?sg g?rﬁ(ﬁirg:ﬁtv%lmtﬂ@ #O%Qbiili%[ R ecﬁi%ntrﬁa)}"ﬁgm?: as@ s RERER particular

e routing informatiion for the“identified class i's

DN dedebanédr apsdulve paiht orongpooentdadild. bel selanel more frequently for
enbodi ment, the updatedeternminatiaon can be nmade by the,
STPNIEe? VSOBICH Tewctlefrog) dBHeNtoBuEYS dRECs-ndiifr duspdibrgion has
r e n r ' r.at i
L e S R S R

tobletingn? o fiufidabeceity Raekafbed abdiecon for a cl ass,
each DNS server can manage and naintain routing
i nf of¥8i on It 8l baarpgeiptcdiyemeskiled ndheiplevest arhihat there arc a
articul ar I t RIS _j: .at i
BB CORABLIF bbb R sy fom s
oftiahalbmphiing b idN IS @iV fithep b vipsietiart bysoharseillewiit khe relevant

the DNS conponents
art that the timing at which performance is monitored and updates to routing information
are made can vary.
[0060] It will be appreciated by those skilled in the art and others that all of
the functions described in this disclosure may be embodied in software executed by one or

more processors of the disclosed components and mobile communication devices. The

software may be persistently stored in any type of non-volatile storage.
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and/ or DNS servers, with each DNS conponent and/or DNS

server managi ng how the performance data is used.
wosmoneiehyl y, routing information for a cl ass PEHUS2A0%/038904

from one DNS conponent/server to another. 10058]

Returning to FIGURE 8, if an update is needed, the

r out ifeeg1]i nf o€omditionsl ﬂmrguag’ee sudbeast mfmibegl othlesss Scang’ "could,” "might,"

mopdi fi ed at bl ock 810. ne enbodi nent, the N,

0§ eFgY ¢ BnlsEHERcaRIcatO Biale] cﬁl’ﬂ?mweaa(’fl qthgrwise 1@6%@95.%'@11 the context

ag %\%]d: 93 gﬁergﬁ c%@ 1R %Bﬁ\t;gysfiléte Ll eﬁﬂgélﬁ{enfs‘%ﬁaﬂﬁg Svhile other

cac npon nts§ or servicing a resource request

efnb@&ilnaenmrdbi goll afclheleasertah fhhedt dangus iand/od &Atepses Thus, such
102. In anot her enbodi nent, the CDN serV|ce provi d

candifional Jpupres és PRIszusRbENaiNded & vepl dahfeirey eﬁlerments and/or
s%gg aﬁr? th% PLQ gar@p#lfed' for c%e 3F ln?&rte Q'Hb&fnngﬁgtdrcfﬁl ?ro € or more

I ng dev or servicing a resource reques

eﬁlbﬁﬂﬁ&?mspﬁle@‘dsm@ﬂlﬁ iAo AL \ticEing, ROith exawhheut wder lnput or
performance data indicates that a DNS server and/or a

Praspiinge evhedhscthewniratiset. clpmems wad/on Siawerepinelbdes (or taje to be
Pg%@%gh1%%£%EHP§%EPS£E&£HE wel |, the probability OENS

e |1 hcreased’ so that the particul ar

ser vqmagnd/ OAny QSEHEL aesaﬂgmlsc erenentor Widdks i@ the flow diagrams
sel ect nmore frequently for serV|C|ng}a resour ce

dﬁ@@be@thefm@mnd/oclde@medcmwﬁm iaiﬁ@ha@\m@ REAf @hénulda be understood as

ation .has

piRakelh” Rt o maan s L5k BogoTeHe oF sds mi@Dipetade one or

icé Bk&tuitdb®: RlkOEHI0A Zorf PRplEMEATHR! spREIGe Qﬁﬁbzilq"uﬁ@:lons or steps in the
descri bed above. [0059] It will be appreciated ﬁg one
e

peiceds edltematchieplehenatians e inchuded twigie the scapernd emgpdiments

t { te t.h
F et BertR tnioaieh LBt O FirBHORL B i R o eated e bf order
ft‘Mﬂ {hat YRd D€ or Ql?sc@ﬁ@& ei‘ﬁbﬁﬁﬁl% ﬁlﬁst@ﬂt@aiﬁfkédnbﬁl‘ileﬂtﬁ &hﬁl reverse order,

rel evant art that t etlmng at whi ¢h per ornmance i s
dﬂ;mndtngrcwﬂlarfdmmdalutesnvdverdo as iwogld bé ondrastporh bathesenakided in the

o e et RE BB BT gty HEREBed abovo may be
stoHACeH Qe&ngﬁéﬁfe'a@ﬁﬁe hiRdtul SndHo3 OB ReABYy BEnhe @ﬁ?ﬁlﬁﬂé device

I'n software executed by one or nore processors of
usihg d deeel ncahpairanissocaatdd nith laecaopotemiradahlostamg thescomputer

The ftware may red in any type of

S¥SHL &&OE%HOP@‘%FW?%@ %@&éﬁé&ﬁ%ﬁq n% nqt%{wg}afaﬁfgce further, the
I

PP PR ORIl A e Gy mannce

ot heronsy e Clinde t st ooAmmhhcﬂnomjxesmg)nt ext as used is

generally jntended to con that certain enbodl nt
i ncl ude, ~ RRRIMENEGR HEYS @it BRI A ABY e, a first DNS

AGEEL PP e SRk L oS SPRap s i e s
DiNfdeyvelr badrespoadsin e:s:,on’eh‘eainiwhgf rwtndénkrsemce
determining a class associated with the client computing device;
determining routing information based on the class of the client computing
device;
monitoring performance associated with delivery of the requested resource;
determining whether an update to the routing information for the class is

needed based on the delivery performance; and

if so, modifying the routing information for the class.

20



steps are in any way required for one or nore
enbodi nents or that one or nore enbodi nents

wozesgasi |y i ncl ude | ogic for deciding, w th BCT/US2009/038904
wi t hout user input or pronpting, whether these
features, elenents and/or steps are included or are to
be pesobar iEause 2. any Thamidtiood areaiedon iChene 1, WEO6Amoitying the

rocess descrjptions, elements, .or blocks in the flow

TR H BB AR 1oF B RS COTRT S P Yehech B 84 CRPY NG devReS for
Sgk%ﬁégﬁgrgkgggggﬁﬁgpuld be understood as potentially
representing no es, segnents, or portions of code
whi chooesicldisiecGne ofThemisthekaautiwdlie Clavst i uebdreinsnddifying the
i mpl enenting specific |ogical functions or. st

reymedpiematon far therghse sompptes Mt iinegebabrlgies 03 E‘%S'!%fié@n of
HES _ . . e
ol P o BRFIcR pie T R AC TR R SR RRE "ol

uncti ons may
‘execydoss] @4useft. or dghe ivctind Ratcisdentlore b siodsiaels routing

including substantially concurrently or_in_reverse
1@9@@&@0@%@% detsgmingd clgss Bapociardavit heilpidpVe dervels

I t ood i)l i . .
vt SR, IARES! 000 T MRRF RS il BB o

icefatatbshdaseimhied cRbofe tiBlrstBNStservedis@iff@ent from routing
conput er -readabl e nedi um and | oaded i nto nenory of _the

informationfgr e iccemingil glgsaion piseeondd WS ereh of Sheordntang delivery
mﬁ%h a con%ute readabl e storing the conputer

L SBICE g%W%%hents such as a CD-ROM DVD-ROM or

net Wajoks)i st ane f ght ARthodlRecGRARO Thike ANG@EIn AR dass
can be included in a single device or distributed in

camgspradiieran iftlooeBierdraprider. A met hod conpri si ng:

obt ai_ ni ng DN§ que froma cli.ent ut i devi

at a [qﬂp%}st&ﬁ% ser vg?‘? e ﬁecﬁgg nbﬁl%%‘gigr@%wlg\{he Slass
c6REHBARADGckignMted SRS RAEARMUr Ce and wherein the
first DNS server corresponds to a content delivery

net wilorols éllatise .  defTbe methodgsacaited s Clwso i vaheseln Wistermining

the client.conputin evi ce; determ ning rout.in

oG P BB BrecT v g f e sPrPRBerE oo i B sapely

2SO ¥ia e i wifPik QL IRE rRfkl YabRNGEroaBsO G RAoMFdIhe determined class
del1very of the requested resource; determ ning

oWthetchient cempupoatievite the routing i nformation for the
class is eded, bas on Hﬁg del.j ver eriornanc ..and.
D0 o hTRE 1 nd 1 GG FirGH FaLIoBe |orrHig cetefiing
r@*@gqm%gggﬂﬁl&%ﬂﬂggyz . The nmethod as recited in
atse 1, wherein nodifying the routing information _
for the cleseninomprlicties tholist PNSgeavel isstlotitavmpasddrg routing
devices for servicing the re rcere .
information for the determined glass of ti:le c ?elillt computﬂlugecﬁatwce; and
if not, selecting a second DNS server for processing the resource request
based on the routing information for the determined class of the client computing device.
10072] Clause 10. A method comprising:
obtaining a DNS query from a client computing device at a first DNS
server, wherein the DNS query corresponds to a requested resource and wherein the first
DNS server corresponds to a content delivery network service provider;

associating the client computing device with a cluster of other client

computing devices; and
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[0065] C ause 3. The nethod as recited in Cause 1,
wherein nodifying the routing information for the
w@EssIwsnpri ses nodi fying probabilities of sePEUSN/ 038904
of particular conputing devices used for servicing the
resource request. [0066] Cl ause 4 . The nethod as
recited i moingubeDNS yeeyr edised bineoutiag infhgnativhdontht iasseciated
for the determ ned class is associated with the first
chyRisT gbhgHenticopwringeiice 5. The nethod as recited in

> auilrﬁr@i'fﬁ’e gﬁ%ﬁéqil.n t A E%lﬂﬁdd% rb Qi RIAQ01 6 ﬁﬁ'tél:éfgomprising:

det e ass for t I st server 1S erent

f rom r out in@itorihg pedriancd @sodilted dehelklivare df theasquebted resource;
a second DNS server of the content delivery network .
servi ce pdeigraiamg yvdbgpnapdes do te rqpngiafoRyationstor the cluster is

nrg%&%:l&)feigedidgltt% 8&%%?épéé$bow ] er,?ut&focl ass corresponds to

ern Servi 069] C ause 7. The

met hod as if @¢inoayinp tKd @usey hfwirkieh forttheclabtas s
corresponds to a designated geographic |ocation., L.
[ 00700740 Alyse 2. Thdhpwtethnd aaseqiiediin Etruph 1 Gvdigsan modifying the

SR SR e S oRfsd TR BB LR CPIBELIER, devices for

1
a cache comnmpone di'ng conten

s@S R @Bt fdoidct Feqiub@. r esource request based on routing
information for the determ ned class of the client

conplRorig e d&. [ 009 Mettodagseciigd implaupet hadhesgin modifying the

ited in.C wher ei.n d i ni QUL i .
oo SR Bionc BB it BBt R0 i Dt AP Htpction of
pENSURELENBPuting RWCBOdcH Tbd %6/i181AS B eburQUbqiRet.

information for the determ ned class of the client _
conmpUmovaig Clase dé;  altic pfethodtas repated an Chgsal s exdwrain gouting

. f i th t based
R PRSI R TP iE i 8 RRHRRE ol ass of
the globBNTCIAREMHL | NTHE BNt as QD€ In Claasts B4, Wheretn the routing

met hod conprising: obtaining a DNS query froma client |
irdompastonrigr e vluser fir the fiist BNSDRGes érdiffereninfrem edputingtiaformation

uery.corres to a_.equest resource.and. .
FGhEF SRR E2 o B TSl PR R OAG T agssRrovider.
del i Y@y DRRMOTE Seryl ARARUN Sk iPERAG S, WiRrdilRouting the
client conputing device wth a cluster of other cli en%
Dty ogmpkises sasctingradachit ¢ongponbt IBNSogidergyconmeassoriated with
routing informatjon for the assocfj athed cl us er Pf the .
tl‘grpwceggwﬁ l;ﬁﬁ@é Paiquiag mrormation for the cluster of the client computing

device.

[0079] Clause 17.  The method as recited in Clause 16, wherein selecting the
cache component comprises selecting a cache component based on a frequency defined by
probabilities of selection.

{0080] Clause 18. The method as recited in Clause 17 further comprising:
monitoring performance associated with delivery of the requested resource to the cache
component having the lower pfobability of selection; and

modifying the probability of selection of the cache component having the
lower probability of selection for the cluster based on the delivery performance.

[0081] Clause 19. The method as recited in Clause 16, wherein selecting the
cache component comprises periodically selecting a non-preferred cache component for

providing content associated with the resource request for the cluster.
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[0073] Cause 11. The nethod as recited in C ause 10

further conprising: nonitoring performance associ at ed
wawvdaihvoghesi very of the requested resource; det epPCi/n$a009/038904

whet her an update to the routing information for the

cluster is needed based on the delivery performance;

and ifdosyo Clasdi2Dyi nghe Inmth[(mmsirerg'tetlmrﬁ Clawst 2O furfher carhprising:

cluster. [0074]. Cayse 12. The (a sreltedln

O ause 11MAAHEFBE RCThEIANGT HgoTiHe g R di ¥ Bierieayegigd resource

t(g gfﬁﬁltgpﬁ)ﬁ%ﬂegéd @a{chéf,’%pbl%%? ARdifying a list of

evi ces servicing the resource request
[0075] O auskfyi. thd foating irdfoanamnifectht ethsienbiSed os ¢heldelivery
wherein nodi fying the routing |nfornat|on for the
petioRagce ebibp rfaiesediaP Iy Hyhp PewARIITd @ehoronarangst i on

O PRk e SPMPUYLORATY AR5 96, LRLeAGLYE B0 DN query

reso reques ause
comptited in Cause 11, wherein the routing infornmation

for the cluster is assom ated with the first DNS

server. [ d@tﬁlﬁ]lm@ga‘ﬁi%@hef ghe DRt K0T Bstuihseitativg brped on routing

11%) IODJI?)‘I‘ thm s%#g Q%Bk@ gtlﬁé‘&&ﬁ%a%#@n for the

ver erent from
routing i Eﬁrﬁﬁ,@k&:ﬁhﬁg 4 Sdcohd DNS 4¢8ieR for PHcedsiBe dResoNS request
server of the content delivery network service )

bpyedwindbe roupga ng"prr@t@ug“@r the clusiseohiie KBent sempaidng dayigen

d au 0 u t he
sel e O?J?ﬁ Céaué;% gﬁ'ﬁ also?cqgl?&)@ﬁ? u%egﬁgg};{has?osmpmmg
associ at e %dfﬁtbﬁn% Eﬁfdrﬁﬁﬁw £EodiRBURSTh dBRSE oPthe h@YehiBd resource
i nformation for cluster of the client conputing

usfeg itessecdr@id?NP saivausad 17. The nethod as recited in
rel sel.ecti.ng the c

d 16
conpr | ses MALHERE A EHE SR ST CBECERRg, o) the delivery

péﬁ&ﬂ%e&am@@éqla@ﬁecb&sw@@a@h {Helse®n@Meskaotd on.
0080] d ause he nmethod as recited in C ause 17

f ur t [0083] c Eiiguse 83.ng: Themiethdian geqited i s s, adwisin arodiying the

th d
RSB be e Gp s o E e T D EefREfor
pAIEsIRAhE YdsBket Fh%lu%t?&emé l:]u%‘r)ér of selection of the

cache ‘conponent having the | ower probability of '
sel epws@nClawsc 2he cllbs trethodas ectitod it Glusteld, wéheyein modifying the

f 8 d 19.
e R BRs i (O e CLISfor CORBHLE R R R S AlpeEion of
pRBIRGE BRS d@%&@&b& 2 pro&eLife {Her}gso@raeqeqﬂegﬁ%ﬁme%s&@c he

C onponent for
[0087] Clause 25. A system comprising:

a first network point of presence associated with a content delivery
network service provider, wherein the first network point of presence includes a DNS
server componeht that receives a DNS query from a client computing device, wherein the
DNS query corresponds to a requested resource, and wherein the DNS server in the first
network point of presence is operable to:

associate the client computing device with a cluster of other client
computing devices; and

route the DNS query based on routing information for the cluster.

[0088] Clause 26. The system as recited in Clause 26, wherein the DNS server

in the first network point of presence is further operable to:
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provi ding content associated wth the resource request
for the cluster.[0082] C ause 20. The nethod as

wo gadpadsi n Cl ause 20 further conprising: noni RO/ USRY09/038904
performance associated with delivery of the requested
resource to the non-preferred cache conponent; and
nodi fyi ng manéor patqrmgneaassraiaed wih delivery ef @i gequssted resource;
based on i . .
resour oo CRepfie iRtk B L RLIRRE Rl B ERAT Al gpuser s

nédRUIDEsed oh thd BEHEBE ffbr@hnde; asse 10, wherein routing
the DNS query conprises: determ ning whether the first

DNS ser veil sosmadithdeirpaiingialdsaston by theotlpsterg

i nfo [ for-the.,cluster of the i ent, conput i .

dovi SB01, BFi 270, T MM st Sdaiing” SER i 87 gpuine
ilfhRERARDRIfBOhE BRisicE 8QbsiRed SAHEPDNPRERE j@ﬁetﬂﬁﬁ re@idrk Plint of

information for the cluster of the client conputing

prhserice es difoaat o raugeg Rfornhten fetthodusier foesistaodd DINS server in a

sGoBH R PBuPYin] o TrerRomrSoneq iRt PR B e bR g Crorvice
Hsideg t he second DNS server; and nodifying the routing

information for the cluster based on the delivery
per f popanEdaust 28.he Thesetineas revslinddawssi2ogwhéreingbe DINS server

T AN R N N T AT N

ploRidihd Eorftd i AL BEiatANR B8 3eBRRE t3duee Bsdd & rofindNBormation for
servers for processing the resource request for the

thel disstez of tHeQ0i861 coBirmtise d@vice. The net hod as recited in
Clause 23, wherein npdifying the routing.informatjo

for {RYI cpl?élﬁ%?&cp 7 8 -ef-%d{fa%ﬁ%g&éi e g PNS server
Bk E8 ek pBRE bf Sidldbe RIRAGTpBIUsLd Tor

processing the resource request for the cluster.

[0087] O detsenidwhéthsyiht dinst C$ pdrsérrigauthorfitatied based worduting
poi nt, of presence ]%gsoci ated with_a, content delivery

infiighieR fardhe Plagteneldps glasnt compy@gLavits: #1d st net wor k

e nb of - ,
905l ST O R S DR
thefredoatad rtdiesiiSediorethy regingdsfonalisort r eherdbapiasif ek client

resource, and wherein the DNS server in the first
CWW@@%’@PN of presence is operable to: associate

f:lhiee l)éz‘fgblaﬁgé%!t | ng.sgﬁgﬂn%%mgﬁ‘igﬁg? cluster of other
nputing devi ces; an

a first network point of presence associated with a content delivery
network service provider, wherein the first network point of presence includes a DNS
server component that receives a DNS query from a client computing device, wherein the
DNS query corresponds to a requested resource associated with a first resource identifier,
and wherein the DNS server component in the first network point of presence 1s operable
to:

associate the client computing device with a cluster of other client
computing devices;

determine that the first resource identifier is associated with an alternative

resource identifier based on routing information for the cluster; and
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route the DNS query based on routing information for
the cluster. [0088] C ause 26. The systemas recited
WO 201002065 26, wherein the DNS server in the fPECBUS2009/038904
networ k point of presence is further operable
t o: moni tor performance associated with delivery of the
r equest ed taagBI; P alergaberpsoyEcoifatitisr toathe ghend cempstingdevice,
. . | I I .
R B G TR St Rt A IR o g B BRR A DRS very

td eidblive & 4 Bb@kINEbireshoheigid theGobthedolivER 8P liccGhratider. 27.
The systemas recited in Cause 26, wherein the ]
r out 1098311 flemsedli on Thesysdre agrogdedin (evssriti waered the pliernative

DNS. serv in the first network point .of presence is
TGOYeE PR e BE KGR FAPBIRER S o SRR Gt or for

a seqpn] ONmssepver The sﬁst@ﬁﬁ@f&ité@h@ﬁﬁse@qlfﬁ&h&fcomprismg:
presence associated with the content delivery network
servi ce peswondmetya@looint of prassace gssodibted svithtacgpntent delivery
recited in Clause 26,. wherein the .server in.the

npiet SRk e Dt EGHEE TSR PRpse dbfliiqsg DNS
s&OHRLINRANGRIRE r&RIRS BMhseh@int PNIVibiNBomARs 8Mnt computing
associ ated wth the resource request based on routing

devién whetdim thefsobseihent EINS geary ofrreshends! th emequestep risbmge associated
devi 091] C ause .29. The,syst recited in .
v S Stermmtiaripti S iBnald St B s ST e mpaRns cthe

s&%h@h@ﬁorl@ﬁ&ﬁ?&%ﬂgﬁ&g Nibhghleqper abl e to: determne

whet her the first server is authoritati ve based on

routi ng i afsocin@tthodidhocomheingldesice withfa dlhsteralfiotint client
co uticrg, devi ge; and if not, select a second DNS
CPEPYHEE GeNlCES:d8Eond net wor k poi nt of presence for

processi nﬂ)u'{ehﬁeW@Hlﬁﬁbé&g%ﬁ%utﬁ%%ﬁﬁn%tiéﬁ‘ﬁr ﬁ%msg&.

information for the ster of t client conputin

devi me?s] [ G024 33T auThe 8BtenPassrgsiteeinm Cagse 33 ifgher @ombrisihg:
networ k point of presence associ at ed_vvi(i;h_ﬁ content
del i very H&¥Re Rel@Erk peapt %f?%%ea@r@swm@? pith@rentent dglivery

n&%iﬁ@&%vi@@%%‘i/itcﬁf, ey ﬁﬁ%e@@l ﬂéz%&k%}p%gf gl%g«%ﬁl%é ri]r%cludes a DNS

conponent at recelves a uery ‘from
sefoerRuiipogend éhat eeivehe sisequcheDENSugtiefiym aaliegiSioausng device,

ar ,eq[uest ed resgurce associated with a first resource
whersiy the peiscqusat DS caisepuds (e Feapstediepiiemasspgiated with

OB e B o B, OPEIAR B e s
néfvold it ofIpr&biice is operable to:

resolve the subsequent DNS query to identify a cache component for
providing content associated with the original resource request; and

transmit information identifying the identified cache component to the
client computing device. _

[0096] Accordingly, general purpose computing devices may be configured to
implement the processes, algorithms and methodology of the present disclosure with the
processing and/or execution of the various data and/or components described above.

[0097] It should be emphasized that many variations and modifications may
be made to the above-described embodiments, the elements of which are to be understood

as being among other acceptable examples. All such modifications and variations are
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conmputing devices; determne that the first resource
identifier is associated with an alternative resource
WO dandeser based on routing information for tPET/US2009/038904
cluster; andtransmt an alternative resource
i dentifier. to the client. c utin evi ce, r in the
ingpacel faioviacidech bew Wi e SeRpe %&Sw@? Thsironmdprageeted by the
fhiwi € r@@ a DNS query to resolve to a domain
corresponding to the content delivery service
provider. [0093] Cause 3 1. The systemas recited in
Cl ause 31, wherein the alternative resource identifier
corresponds to a canonical nane record identifier.
[0094) C ause 32. The systemas recited in O ause 31
further conprising: a second network point of presence
associated with a content delivery network service
provi der, wherein the second network point of presence
i ncludes a DNS server conponent that receives a
subsequent DNS query fromthe client conputing device,
wherei n the subsequent DNS query corresponds to a
requested resource associated with the alternative
resource identifier, and wherein the DNS server
conponent in the second network point of presence is
operabl e to: associate the client conputing device
with a cluster of other client conputing devices; and
route the DNS query based on routing information for
the cluster. [0095] C ause 33. The systemas recited
in Clause 3 1 further conprising: a second network
poi nt of presence associated with a content delivery
network service provider, wherein the second network
poi nt of presence includes a DNS server conponent that
recei ves a subsequent DNS query froma client
computi ng devi ce, wherein the subsequent DNS query
corresponds to a requested resource associated with
the alternative resource identifier, and wherein the
DNS server conponent in the second network point of
presence is operable to: resolve the subsequent DNS
query to identify a cache conmponent for providing
content associated with the original resource request;
and transmt information identifying the identified
cache conponent to the client conputing device. [0096]
Accordi ngly, general purpose conputing devices may be
configured to inplenent the processes, algorithns and
nmet hodol ogy of the present disclosure with the
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processi ng and/or execution of the various data and/or

conponents descri bed above. [0097] It should be
weaphagiczed t hat many variati ons and nodi f i catPONES2089/038904

be made to the above-described enbodi nents, the

el ements of which are to be understood as being anong

ot her acceptabl e exanples. Al such nodifications and

B irak QN |§1t ended to be included herein wthin

ypﬁe—scope—%ﬁggéfs di scl osure and protected by the
fol | ol ng mdtbod@oniiding: S CLAIMED 1S: 1. A net hod
conprising: obtaining a DNS query froma client

conpuebtagiae ¢ieNS puery frpmsa clg compubing doties ef o ftrﬁeDNS server,

OHET NS Uk are ted resou
RO NS e RN o0 SRR Y S, et NS
seedri CoBEWOoNGYE 100K donkRE ¥eIGRTY AtelveANdeRliRg a cl ass
associated with the cllent conputing device;

det er ﬁ}fstnnwgmganlaasgxssqqfa@dmh the ciasfewnypntingdetass of

t he cllent conpu ev itor erf.a

assoc S RnE; 5]‘85 q{}g’ %‘f’ﬂ lbﬁ%era ﬁ]l%esg é§%‘ﬂr°g‘ém computing
delgdeer m ni ng whet her an updat eto the routing

information for the class is needed based on the

del i veropitpeng perframenge apabidtéd woh daibdiry gf thg reduestedrasomge;

i nformation. for, the class. . 2,, The od as recjted i.n

O Bt Rined e af BT e PR IR oR RE ARG ffeds needed

Habi&l S 88 BelpRIPhrASmaliRdLAyi ng @ |ist of conputing

devices for servicing the resource request. 3. The
met hod sasmoélcfymgthmmutmmnfnrﬂmﬁmﬁ}relnemimsd| fying the

routi nfor on for the SsS rlses
pr obag1 Ij:. i é%e saé‘l é%ctﬂieé i %ﬁ’l"tlr cOPEFIC dﬂ%ﬁg'ﬂgg the routing
inffMaB6S fUHSRE cfR¥ S8 Hée@'rﬂ&hﬁ)ﬁ% !i?ﬁ\?\%f; ?(grll ftﬁg 1ces & for servicing

The nethod as recited in C
the arspesponpisstt o a desi gnated geographic |ocation. 5.

The nethod as recited in Caim.21, wherein determning
Fout | hﬁﬁﬁif BHhaGi R Bt i BeS1aim dot PRgel daedilving the routing

infRARONE Thr [ legsoﬁdgg%lE}g% glqémoﬁ)tﬁlﬁ%’] g?fb%?ﬂh@%? de Vé"elte&c}rrp ?f‘ gartlcular

resource request or mat'| on
codqmﬁngﬂm\dcbsojsedsﬁ)reémm mbir@ntlrce@mmlsm ng device. 6. A

met ho i n obt aj ni n query froma client
corrpu? ﬁ“ gpdlgg @gagt regited rl%t(%gmg lséf’hﬁ‘é@ll’lythe class corresponds to a

designated geographic location.

5. The method as recited in Claim 1, wherein determining routing information
comprises selecting a cache component for providing content associated with the resource
request based on routing information for the determined class of the client computing
device.

6. A method comprising:

obtaining a DNS query from a client computing device at a first DNS server,

wherein the DNS query corresponds to a requested resource and wherein the first DNS
server corresponds to a content delivery network service provider;

associating the client computing device with a cluster of other client computing

devices; and

routing the DNS query based on routing information for the associated cluster of

the client computing device.

27



wherein the DNS query corresponds to a requested
resource and wherein the first DNS server corresponds
wa 18/0moht ent del i very network service provi dePGT/US2009/038904

associating the client conputing device with a cluster

of other client conputing devices; and routing the DNS

query based on routing information for the associated

cl ust he met hod

s eort o Pt e AP B Sfnlisinktr: tori ng

per f ortﬁ@:ﬁfzﬂmgqasﬁ‘smd aWotiBted etitva@liye@fofilerel GUATERMrce;

resource; determ ni ng whether an update to the routing

i nf or rAgtITBIMIRG FVhether dnyEpdsic tcs thee s bakearabon tpre the cluster is
and if nodi fying the routing

CINi ,
ngxkgiﬁ% i"on ?gﬂn%ﬁg&%#ﬁ§¥%ﬁe . The nmethod as recited

i n C af 8, GaodigRIzQhOrdudiHE inTermfiRn BNShE URKMr.CONPr i ses
sel ecting a cache conponent for providing content

associfat ébe wethedtaheecited autbemrée qmemm tvaiiagl therDNS guienygomprises
nf ornatl | ust er. of th ient,co

sqRy T e rgiomarti B B Fing tolioR ety SRPIRG FSres request

b%ﬁ%trblﬁtﬂlghﬁﬁ)rﬁt@ﬁ&?fo@ gtg&ﬁﬁéﬁof@t%m&hﬁ&ﬁnﬁ%gq@%@ Iy
selectlngha non-preferred cache conponent

pr ovi & nghe owthedt asarssitesh mt €Rimi &, hhehain Bés@mgctée rcedwecs:tmponent
for .the Cléﬂﬁ{ss 21 The msthoddof Claim6, ere
BT Rt REC FERS AR TS Ca%‘tee‘i‘tﬁlprﬂnﬁ‘& QfOrYé‘Pﬂg content

a§sB€ia‘feH Rt t%s@ﬁtrd ?crquleﬁ f@z%@ ehislept i ve based on routing
information for the cluster of the client conputing

devi cd9. Bmimethod of Clagm| e sthiereip musieg tredWBIguss cumpribas

processj ng. t he resource t based on the.ro

P or REETHTR PIERET dhs, sty DSP H9ESTcrs GO gisupRseg on routing
1@&’1‘1&&@1‘% fdrithe CluS¥SbEHE ERAR rcbﬁ'lgﬂ&lg Gvide! $1q net work poi nt

of presence associated with content delivery network
ser vi cengsy sldotieg a saberdeDNStseevef forgirocating the eeiunte wjuest based

resence includes.a rve onent that recei ves
Higriprmagion EﬁréltD'\S tefééﬁfmltt’-ﬁ CQIRRAting deyiser ei n
the leggﬁn%&g%gﬁéggnds to a requested resource, and

wherei n the in the first network point of
pr eseaciirsi sctopel gbing of greseasoassatiatet! neitle lai @mitent delivery network
computi ng devi ce mnth a cluster of other clijent

SCEVAD PETAETd &cEeds they figst rstiverks pPRITDRE PERseRsy akdes anDNS server

an%&feH&thegéto?sté B‘NE{ (?lfe& BSnth iR computing device, wherein the DNS

query corresponds to a requested resource, and wherein the DNS server in the first

network point of presence is opérable to:
- associate the client computing device with a cluster of other client computing

devices; and

route the DNS query based on routing information for the cluster.

12. The system as recited in Claim 11, wherein the DNS server in the first
network point of presence is further operable to:

monitor performance associated with delivery of the requested resource;

determine whether an update to the routing information for the cluster is needed
based on the delivery performance; and

if so, medify the routing information for the cluster.
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12. The systemas recited in CGaim1l, wherein the DNS
server in the first network point of presence is

wo erbhgwsoper abl e t o noni tor perfornmance assoRCEHUS09/038904
with delivery of the requested resource; determ ne
whet her an update to the routing information for the
cl ust dB. Assystemdethpisingd on the del i very perfornmance;

2rﬂsi2%ﬁ%§ﬁg§&§§§¥} X oﬁ%%%ggﬁégLﬁi '%1 Qh&%&gﬁE%ﬁgﬁﬁﬂwhwmk
s@licBraeeiaee eeas b athstvhditiofk ?_Qi@ﬁ‘ Tt pre@hée RINREDNS server

service provider, wherein the first network point of
conpeent that nckivdes LANDNS s drone n chonfponmenting device, edeiraie $he DNS
a DNS query froma client conmputing devi wherein .
aigrs SPRETENN P £Eedpbieues “nopallettiba THdEupEg (dentfier, and
WASRACIRTRGS Varld} @nfdoh&lt i BRAUEGR VAR Mold: b pres@ed is operable to:
wherein the DNS server conmponent in the first network
poi nt asdocipteethendient sompeimabderideowitlaasdestat e dthe dieneodmputing
conputing device with a cluster of other client
dEG uting devices; determne that the first resource
| dent ighjoehine Sinas BRC itk el tirdd iR & BALEYRA" KRR YAC Blternative
identifier based on routing Infornation for the
rasburst elentificrdbateddsiutinginfedntation &b the cluetsngund e

identifier, to the cl.ient conputing device, wherein the .
al t er HARSHE o SHEMAEYVS deSORToe Klenfiny fRidhe iohierl faipwing device,

V\jl'lglreincf?llé Sailt r&}g eﬁ;&&nﬂ&g Eééntiﬁelr iﬁglgl*i%/sein}“&n%ﬁgl? %edausing a DNS query

correspondi e content very servic
teplegdlivelera dokdain Thiepysdiegiambe Cenkihtaldlivery Chaidnptdyider.

wherein the alternative resource identifier o

cor r edpohepssysi§maasaaeitndiie &llaipnlie whetehr thejalfemetivg wpourqsidentifier

oo lsifats Wetwr e shourgs
e e oA SR R BB, et atea v th o

cont ent. Ted syviefyasiediwdrik CiamvidcRrtpér@ohgekingwher ei n t he
second networ k point of presence includes a DNS server
conpoAéatondHptwork uiintedf messnesayodned DN & petgntrdeliery network

seﬁﬁge %R‘(;V%]etr, &8&%% {hg e ({en\ﬁi ﬁe%WoMp@giﬁ{e gf ﬁll%?en%g tfl?cef&ié%nat DNS server

uery corresponds to a requ esource

cansaehating rddeiis theuRbiehh TNY QuESS AUC el dRAt ichinliting device,
and wherein the DNS server conponent in the second ]
whereinohig spbieareny Db aweceoricspasgde e b requested aesoutse aseociated with

sk e e rsfRTE e Sl BN BB e second
ndR6RADA JTPHsbRE is Bp@EBIBE.ON for the cluster.

associate the client computing device with a cluster of other client computing

devices; and

route the DNS query based on routing information for the cluster.
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