REQUEST ROUTI NG BASED ON CLASS BACKGROUND [ 0001] General | y descri bed,
conputi ng devices and communi cation networks can be utilized to exchange
information. In a conmon application, a conputing device can request
content from anot her conputing device via the comruni cati on network. For
exanpl e, a user at a personal conputing device can utilize a software

browser application to request a Wb page from a server conputing device
via the Internet. |n suchRERBEFRTMBAULINGRBASERON §HARY ng devi ce can be

referred to as a client computing ﬂgﬁd(ﬁ t he server conputing device
can be referred to as a content provider. 802] Content providers are

general |y noti vated to Qemwligdeleseodsbegubondeitts ol &nhrBiticGiompLtiong

devi ces often ﬁNI ttq. CcfPSi derati. of. efficient transm ssion of the requested
content to TR I ER cOPHEF Y TP e "HAGP BB GRRlIgheTa R SHPBingdwist

associ at ed sintraquebeohteRSdth S8R} cBinplitit RORE Rlthe EMmhRLABh n8&RVE For

i npl ementations, a content provider may receive content requests froma

hi gh vol unes"8mpls F&HE AcbPHTR g taTnE dyipishe Hilizars spftwews beovser mipficaiont he
content proyi dghess .CHRB dﬁ@gﬁd’rﬁsdogg&ﬁscoﬁqgfﬁ% :%g@?é lg%’a’ "B EONT ent %}rg%ﬁqueSt ed

by the client conputing dévi ces may have a conponernt s, ch can
further pl aeboditoénty, thealsestomputing devidessan b referredoioa iaddieitSso s del e

resour ces. ‘ 00 It.h reterence to an illustrative exanple, a
request ed V&S t%caséﬂgergor %Ir%illél\c/i%‘é(f“@%%%eﬁ?rfe ARG HPFIEREVEad with a nunber of
addi tional resoyswgs, Stekendprovidegese fheMilfBOSvattioGhoddEel R si8 oSSR ayed
with the Wb %age. | n one specific enbodiment, the additional resources of
the Wb pag® GFR PURMINE idsdicssy e i doneraimeefa efficients bansossiogerdt thé i er s,
such as unikeiaeh 8Lt &S rhk QR 06:SpdtinPTesicd andidd chiifracR ihAg client
conput i ng de@f ces typically pr ocegses enﬁe%lé{gcr e%ﬁ%’g#g@%ﬁﬁ?@%&%‘?to
gener at e r etjilede srapprissidveoldlsngoatent. Ko fasger sedheinpdsmuntations, d emterftiparviier

associ ated wi.th the r rees reference a copputing deyjce
associ at ed I%Ié\\lléyt %C%%ecogﬁfgﬂﬁggrfgoéﬁggg SYORRS %tg P TIg %e" %ﬁﬁ’gfﬂ#‘ﬁ@n devi ce
woul d trangrace at dteir eqthe sonkor protidgeradeiniindng kest@eQUr L&BH ALY, IR E@fer enced

content provider conput.ing device, Accordjngly, in order to satisfy a
content redt®stted g h gr%(?ﬁiﬁftgﬁ?lpb?%ﬁeﬁjé?s ROV SFrdibaeoiorwatente hishichy

devi ces datfartias pReé aldathnil dobintdRahd e ARESAS Wl putse kBGrdat a associ at ed
wi th the enbedded resources. [0004] Sone content providers attenpt to

facilitate the d¥PIver YW refeigRrssioen itluvienc examnh asqusisdpiigesagnds or

Gei i very: neranrlc TEEbRPy ¥ 20raen sl dhaleR SO R0 u G S b ca 1y

mai nt ai ns @ Nigebe whoh acoledutdispbyebwits de Web pace o bmuiri spadi fioamvalintei Khe
additional resources of the Web page are identified by a number of embedded resource
ideﬁtiﬁers, such as uniform resource locators (“URLs™). In turn, sofiware on the client
computing devices typically processes embedded resource identifiers to generate requests
for the content. Often, the resource identifiers associated with the embedded resources
reference a computing device associated with the content provider such that the client
computing device would transmit the request for the additional resources to the referenced
content provider cbmputmg 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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that can maintain content fromvarious content providers. In turn, content
providers can instruct, or otherw se suggest to, client conputing devices
to request sone, or all, of the content provider's content fromthe CDN
service provider's conputing devices. [ 0005] As with content

provi ders. CDN service providers are also generally notivated to provide
requested content to client conputing devices often with consideration of
ef ficient tthahem sehsiz @htephfomnegriestediesoprbddtrst & tuhe cohtemntroddimpetni ng
devi ce and/or_.consi %%rati on of a cost associated with the transm ssion of
the cont ent PSARTRRATRGY® SHHsRP 48 PPR OB Ees [ U b i ar Ak 4L o such
as latency @nt@gbiovRiys &intdneGuashkedDReRHeRDrdvideE dehplidicMatesser vi ce | evel
agreenents or to generally inprove the quality of delivery service.

DESCRI PTI ON OF TiESDRAWMGEN] 00158 miraidetsr EBBY igvies petidsrsaid akausgncellyt he
attendant agankanas Abvidb! Sob@Anth ol LIRCOTRIRE CalfaM! bacraRpgect at ed

as the sane becone better understood by referenc OW ng detail ed
descri pt i ongonsidenatitra ke rificienicomjsmirsion o thd teljudshed cavconpahy icliant doaphtings,

wher ei n: [Og)eoszeFalm JRE 18.'65r X! blfock [ gsﬁrag il u%r ative .of (t:ont ent delivery
envi r onment S5 A€ THOR FOENTHR o cof irameat mith Fsgraaamseas of deast

provi der, ancccadiag@int @i scietde\veryddres mrdons @i Vid@s Plicdvis d@Ericy [0 QOBER SBURE 2
is a block di agr%m of the é:ontent del.ivery environnment of FI GURE

i || ustrat i nGFIRFEIGEFEL PAFBAC Sechs R Eit! J8rePraer: (W ewealy grrent thael i very
service proyieror EPRPAIEHGIRE 3 is a block diagramof the content delivery
envi ronnment of

DESCRIPTION OF THE DRAWINGS

[0606] The foregoing aspects and many of the attendant advantages of this
invention will become more readily appreciated as the same become better understood by
reference to the following detailed description, when taken in conjunction with the
accompanying drawings, wherein:

10007] FIGURE 1 is a block diagram illustrative of content delivery
environment including a number of client computing devices, conten{ provider, and a
content delivery network service provider;

[0008] FIGURE 2 is a block diagram of the content delivery environment of
FIGURE 1 illustrating the registration of a content provider with a content delivery
service provider;

[0009] FIGURE 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;

[o010] 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;

[6011] 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 fo a content delivery network service provider and the subsequent
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FIGURE 1 illustrating the generation and processing of a content request
froma client conputing device to a content provider; [0010]FIGURE 4 is a
bl ock di agram of the content delivery environment of FIGURE 1 illustrating
one enbodi nent of the generation and processing of a DNS query

correspondi ng to an enbedded resource froma client conputing device to a
content delivery network service provider; [00111FI GURES 5A-5C are bl ock
di agr ans of gdnbetiew nheé nirodeding ef YDER viuedemmentespndiigGuURE firsi landist sedokdhg

anot her enbodi nent of the_ generation and processing. of a ugr.
C-orrespondi?’Iﬁ’r‘iaﬁ‘v%lﬁ“@%%daé’&%?regﬁ?ﬁ]r EeC%F’Fto PEfE éﬁ?‘c%gﬁﬁh%aﬂa%we% to a
content del jygEy network service provider and the subsequent generation

and processi ng of DNS queri es corresponding to a first and a_second
alternative resdtiele | dERURE ®is 4 blopk dagimenitthe et dalg caetvEatie &1 cont ent

delivery neiaids | iRtk RediliPai RbaGh dragham ateablie. RANEtoel I very

envi ronnment ustrating the gerieration and processing of

enbedded r esdisncentetjngddvicefio o nvmaert Melerty wonplitérnge pdevidee to a cont ent
delivery networ k[(]ﬂslglr vi C[e{G}?JrR%V% 9se£ Hlow diagram illustrative of a request routing routine
implemented by a content delivery network service provider for selecting a cache server
component; and
[0014] FIGURE 8 is a flow diagram illustrative a request routing routine
implemented by a content delivery network service provider for updating routing

information.

DETAILED DESCRIPTION

[0015] Generally described, the present disclosure is directed to the
management and processing of resource requests made to a content delivery network
(“CDN”) service provider from client computing devices. Speciﬁcélly, aspects of the
disclosure will be described \Viﬂl regard to routing information associated with a resource
request bésed on routiﬁg information for a cluster of client computing devices, Although
various aspects of the disclosure will be described with regard to illustrative examples and
embodiments, one skilled in the art will appreciate that the disclosed embodiments and
examples should not be construed as limiting.

[0016) FIGURE1 is a block diagram 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 electironic 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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[0013]FIGURE 7 is a flow diagramillustrative of a request routing routine
i npl emented by a content delivery network service provider for selecting a
cache server conponent; and [0014]FIGJRE 8 is a flow diagramillustrative a
request routing routine inplenented by a content delivery network service
provi der for updating routing information. DETAI LED DESCRI PTI ON

[ 0015] General | y described, the present disclosure is directed to the
managenent aedngivorke s Bomexaofple; dlsodiane comp;u'mgt &Evivad B2t man be @nt:iemd wahivery

network ("CDN') service provider fromclie n..£9

Speci fi cal I%?“V%{E‘ﬁgc?ﬂgpﬁlf’gttaﬁlé g EEf 5%%}?9@8 e ]Icatbo n@égcarcggﬂ IMf“h““mrc R d to
routing infgfmRiheR-ATRGRAMI W th a resource request based on routine

information for a cluster of client co;rutln devi ces. _Al t hough vari ous

aspects of the df%8l osuighongh | ndbeilyaersd jadr YRE  bgardt chent| fommuiggi ve
exampl es and aahesLIBAL S, 9@3;&91&&?%&5&%&%@&& Whdnt ABPLESIAIeNERat the
di scl osed e nents and. les s not be construed as limting.
100161F| GUREr+kr,ithat @etdratekthe ﬁ@ﬁ quaric hitrstutesit o vlee @fencomipating desli¢ey dpyone

envi r onnent 0 nt and n est s

i |1ustrat eae‘?]‘??% e&dléemfcawlé?g‘ﬁf’%ﬁ? THE vlgr:@g T\%era%bfrgn %anhﬂge%%ﬁ Oz%es a

Punber of ftb'vﬂﬁﬁh tﬁf)m&i %dlgmdﬁé/ﬂeﬁ@@ lD@Eclb@ngni aldther eebedimed, the laes! NS ent s)
or requesting content froma content provi der andjor..a rvic

provi der. |HSQAFFTiCPpteRbay Be %Wﬁ]é‘aﬁf At “f?fﬂﬁe“&r‘ii@g‘é sw@ﬁ%%aw@as 102
can Corres%@%&ﬂuﬁcéﬂoﬁﬁet\(@mMeﬁ%nmaﬁénﬂ%rﬁﬁﬂlh%@&lémum ng personal
conmputing devices, [aptop conmputing devices, hand-held conputing devices,

terninal conput iigsideviBescontrbidelivae invisenmen | @) s affevinede a &mias

el ectroni c devi,c D ce

enbodi nent , 9%5“ﬁ§4 C°m5ﬁﬁ°%ﬂ) gg@%éég%ﬁé%ﬁgﬁg%uéggﬁﬁulg%%%ggk r dsare and

sof t war e Compca:n@mglcﬁﬁm e&hrahd ]($h| e ccommmxnjamajﬂﬁo]rﬁbé itlusrates moFﬂiﬁHﬂE:atl on
network 108, such as e area network o ea network. For

exanpl e, t HOTErRoaft o i&"ﬁ i ARPeHEon € %“‘31‘62*1%83?O%B“féﬁtffeb‘ﬁgsd%&ﬁcf%edn‘&%r ki ng

equi pment  angliRt QWSLler.S Of tavaicalA PRt | afeho pfovideato4f agi fiicaikea GasiMbAieat i ons
via the Internet or an intranet.
component 110 corresponding to one or more server computing devices for obtaining and

processing requests for content (such as Web pages) from the client computing
devices 102. The content provider 104 can further include an origin server
component 112 and associated storage component 114 corresponding to one or more
computing devices for obtaining and processing requests for network resources from the
CDN service provider. Onc skilled in the relevant art will appreciate that the content
provider 104 can be associated with various additional compuling resdurces, such
additional computing devices for administration of content and resources, DNS name
servers, and the like. For example, although not illustrated in FIGURE 1, the content
provider 104 can be associated with one or more DNS name server components that
would be authoritative to resolve client computing device DNS queries corresponding 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 compuling devices associated with a

CDN service provider. Specifically, the CDN service provider 106 can include a number
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[ 0017] Al t hough not illustrated in FIGURE 1, each client conputing device
102 utilizes sone type of | ocal DNS resol ver conponent, such as a DNS Nane
server, that generates the DNS queries attributed to the client computing
device. In one enbodinent, the | ocal DNS resol ver conponent nay be provide
by an enterprise network to which the client conputing device 102 bel ongs.
I n anot her enbodi nent, the | ocal DNS resol ver conponent may be provi ded by
an | nt er net ofSRoint efePPreoed ABOPT) BRytionh 416, grav ] Beibat enercansnninnedsi anthhet wor k
connection to the client coyputin Vi ce; 510 T, ivery
environnentmﬁﬁﬁm%%ﬁo%ngmﬁﬁgﬁud%mgP@%ﬁ%§h¥%bg%%#%g%é%bgﬁ§ﬁgg%§§%ﬁ?@%tion

w th the onexpnitmide Gipl @Y n@alH Wi DS devercesnihiiZe dedcdser wontmingii2ids i on
network 108. The_ content provider 104 i| t.rat i | GURE, 1 corresponds
[ al ogi caficnssBonat Gibommeror it RURSUE Fgr Aot e agrabSi v  h
content proy.Relompanesilbo ciak! 152 iR pATheRbE @\hdRlsedBdcdtihdedvide a web
server conponent 110 corresponding to one or nore server conputing devices
f or obt ai ni fogstarioe ppeoress Sionyeantagtiprovislers gpd HEPRBHINE VaIE e pREss) from
the client &)O\%Hﬁsl Ot 90?%}51&6?? %HQPNFI%HQ%QE’RM]QD hey 'agc?rlB()lQnAd §8Reshinct her

i nclude an Ori'grn Server “conponen associ ated storage conponent 114
cor r espondi gighd engecds 1200126 t3mpant fundjerdestidesiditonalchfratmiandfonimddwarecessi ng

requests for network resources framthe. service.proyider.  One skilled
e rel chuonein: tal iR Fanp RS ot R PSR Re 3 be
associ at ed hd thavad sFtsrAdeldwir® bahponerput i ng resources, such additi onal
conputi ng devi ces Ffor administration of content and resources

f DNS nane
servers, and thd"®lke. IPan idscamiprecsmbadimaidhe Rot Gompges L& d24npradrE 1,
the cont ent Lho Qg‘c@lel%%lp% 1880, a$50C] Bt 68 WhilsicRACOhe MBLiCaINGIBNE Ser ver
conponents that would be authoritative to resolve client conpufling device
DNS quer i esrcgadiesspbntitthg tho camgomaisn cofpottives ©b theepampenents, diee physd@ilo] Wt h

continued reference, to E E 1 .t e ive I 0 can
further inctad8ea Wogﬁlﬁy\%@émﬁ?&ﬁhlﬁ)efsoil%t‘)Elthg%?ﬁgrﬁ{r]f%{sgg{éyéél?vﬁ m £ %g one or
more cl i entiogRABUiskdtghtelieviic e CIIN sanide blveideo hiee e RbRewitl e geddidphidaty t he
communi catign network 108. The CDN service 1@{?%\/] der 106 illustrated in

FI GURE 1 cotiFebpenisonehoy hogmuapmicdien ae olPSdr a0mengrio fai STEoRPIF ng

devi ces ass@giAbLicWol Bt CINbuSRE VkFisN0OV ixdeTions IR Ehd @Rk X thetBRvAN
service provider 106 can include a nunber of Point of Presence ('POP")

| ocati ons 146 will 2pprediaig thatathe EENY sepisadreddesd Ae sab he ROCESHTIIHT ¥&tTSN

net wor k 108 6 gtlo ; felageielgT=Tal MY N1 4, 130
made up of %ddlnf_t%%%ieérg%gy &%s@%ﬁﬁg&%@ ﬁ%%?%ﬂég@ﬁn |tlg%l§ E:‘%ior r eso“%%%%"%ﬁ%s '
qgueri es fr omntéhearclremntceg anpthedke 102. Each POP 116, 122, 128 al so incl udes

a resource cache conponent . 126, 13 de up of nber of che
server conputi nd"@8vi ce(gnef%‘i':llﬁ3 o) }eﬁgeyaélgg{f%ggp@%%c@gﬂ 8&?’“8?%’%}%%3?5 and
transm tti ngnVighi@us prO&auUashalGUREAUE BSustrativedh ingmse. CAéeRlingtprpditiens. The
DNS conponents 118, 124 and 130 and the resource, cache &grrplcl)ne 'Sﬂéﬂio, 126
132 may f ur¢hakernativr (@EPapRIiS PoHe CUUTRIREPES: SBCHLY HERYUNER d 6’%8 ts that
facilitate &o%ﬁ&léﬂt& ' b QGG RYor Bl iRl chiafinhRstion’ PG bOAkIBREI Ng oOF

| oad sharing so tvvé?)té# ar dwar es'yconpgﬁentls. 0020 Iln g}# ilTustrative

embodi nent, the (B conoheefereadtnow RAFIGIEESshe, the suerretion egoven EFMydnent
120, 126, 132 are.copsidered. t.Q. i r riegay whet her
t he conponewong}ts 8}; S cé}ﬁlgengflg{v%% %“3’%8%‘%%’1&%{2?9 0gre p ysli \ggll ?Ayﬁglg%%%date.
Addi ti onal | Jor patfobaugihet drempPeRovwklfr, tht Aystrd: 2B Ias Bednl siysiiffed ke that nfenGEURE 1

as logically associated with the CDN service provider 106, t POPs will be
geogr aphi caPite @%ﬁ@?’ﬁﬁ?@&eﬁﬁ%ﬁ&jmﬁﬁoﬁnﬁ@“@%‘%ﬂﬁ? RSP n%‘i‘evﬁtl;ﬁ?d 8%in a

manner to best.SefV G4l abhetste ARADUERRPIES Rl GhiRNtiIGeIRHE g devibegs 102.
Additionally, one skilled in the relevant art w |l appreciate that the CDN
servi ce pr ovisgetion:06owd ncdoedings oedua mathov denaiag ifemstha deirit peshipore ehidat i ng
resour ces, Srléls(,:egt(%gclﬁ 'Elireonal conputing devices for adm nistration of content
and resour cBEART e i ke. 1002110ne skilled in the relevant art will
appreci ate that g conpothesfeienand 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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configurations provided in FIGURE 1 are illustrative in nature.
Accordingly, additional or alternative conponents and/or configurations,
especially regarding the additional conponents, systens and subsystens for

facilitating comruni cations may be utilized. [0022] Wth reference
now to FI GURES 2-6, the interaction between various conponents of the
content delivery environnent 100 of FIGURE 1 will be illustrated. For

pur poses of illuftestehia MG ERER) e V@I corient irddistratieraproosss hepnsheidrregipimgionfof ed such

that many of the c onen utilize facilitat i cati are not
shown. One 9K ?qnée(’j‘?ir%o lﬁeétlﬁéélmﬁﬁe g[%lt’ﬁmwmeaéjﬁ Vé(gelrg?@?ﬂnatagsﬁ@%isagg%monent s
can be utilizedinad, thhantadgiotidenals viilik@rasiistemisn wilcstioagesyrah rgdrfacoccur
wi thout departing fromthe spirit and scope of the Eﬁ{eseﬁg gi ?\Ifd osure.
[0023] Wt h ¢éPEDSAcESET FIBURE SDNaperyips patwasr 10 shoit BrRhERS GRTY gvice
registratiog., of BT BV W 4B cSRG GRNRET04. CRicREQMIadER 106
wll be deS'%P?Ig%]?.O%%S% gll%}/idgsc?l\rﬁglﬁgﬁl ti]cir%étl;l GURE 2, t?lr:?gl cont‘:fen%2 i

regi st rat i oAPpimolidssthb edgntifcation lof tegitigin stryeon 1 Hpf thieesonionit motidgrlgd itfeer 104
with the CDN. service provider 106.. | n.ill rati enbodi nent, the
content pr OWH(SEPW%%C’E?S? ir%sggc?tpé%%@lr%gﬁ%ﬁgg}ﬁlp ﬂ:dagtel on prows interface
("API") to regi gh@t W thnd $kell<dDN therfcldvast proNl gerecih@Gthaiugbn idvatifi¢ahien CDN

service provider 106 can provide content on behal f of . the.cqontent provider
104. The r e?fi BPIoAifE ATAPISVHE | e dle GoRlen raewfi?ffﬁggafﬂ? Begingp i TEFY W ser ver

112 of the cARLENfoR! QMéRE Lo ink NabviMisl1h2 PiPVhélechROUESR pfRERHIMES tO
the CDN service provider. 106. [0024) One skilled in the rel evant art

wi || appr ecBpecticalhatin gserrdinge nvitlf L8 romingf ringilespai Aicet eRmRRg Byigers 112,
t he content_provid Lan i . ELeGhuheuestis P0Gt BRkyd L Oom
client corrpltﬁ3 ‘ﬁer% C%%\?P‘(}:n(eégnﬂﬁza ?%gﬁgg%ﬁﬂlhéir%?lce pr ov?der 1{02%3 6épeci ically,
i N accor dane@P Wi 6,1 2DNQ8r esiiciang witli thei(Ihé servize phivelet 1@onipuhé exgntided he

request correspondi toar urce.identifier | d eventually be.directed
Lowara a pssaie cespgcorpgelidafol Gy st il ¢ et PEK af UtV dr strast £ 106 1
the event thadurdd R8O BYy GalieRMBMPEMIPONRBH04,28: reddfice k32 @inpangeheict ed POP
does not have a copy of a resqurce requested by a client conputing device

102, the r ewsawast dhec EEspECE SRFoREMTIER IFVeddacdEvipRY FEBLRY HhomMYEE origin
server 112 QJ’@MLIOH)@!y regi stered by the content provider 104. [0025]Wth
continued reference to Fl GURE 2, upon receiving the registration API, the
CDN servi ce provibesr 10%itbisputinmed widense srBISS B 2.hwon egiigng e registration

i nformation, Dl Lustrative ' t N, Seryiceo j der 106
can then geﬁEL egi?eg{%lgﬁf?’}CSRéqu |eﬁ%%§#%ﬁtpﬁ%%&% %ﬁgﬁ%@ﬁﬁo@&%@ 2 i ent
conmput i ng dgvilsesail®2mdsdipant, tief CONesecort @htidérd@dest shen Tieaerad diddiiioma|

information can include, without Iimtation, client jdentifiers, such as
client identifmehen Bat ‘C‘,‘Bld'é“s‘:‘seggﬁtﬂ?n‘f 1ot GRIAFERE Perdsss iléfésr%a;ﬂ %ﬁg‘ﬁ c%éengont ent
provider idgpbddd cold fRirRNCRRLEXREUABhEuLD dehber liRiAREeS SicnDideRiuw, ce

identifiers, 'such as script-based instructions, and the Iike. One skilled
in the rel esashtas ghient wdentificasipn eedeat eontenbprovidey iderdilieyspsich g camentireyider

| nf or mat | Onidgatﬁicgg?rg%gggsat& %u@e()%ggﬁleg%- %%c\é_j;sﬁﬁ 9&89\?&9%561&1%@1‘89@90]{ hat the

addi ti onal 1Tnformation nay any one of a variety of formats.
[ 0026] The ChdNpsbased osirmtiond, ded theQiker Onesidedm thelmiavirti acavilloppetiatapisti cabl e

donai ns for the CDN sepvice provi.der .(unless it has ,been, prgyi
provi ded) ali'o4hyYEHdP° iatﬁlﬁ’glf)g‘?'ln%?rﬁ]ﬁ?igrbr{n?}b%? h%engf?ﬁ%de§¥ %?o@%ﬁggggr%%ﬁ. I'n
turn, the cgRbREL108r8Y ke the hAditismN idfhiaatipl Hae b6 elhbelial iahedomoiftaeaticty t h

content provider specific information. In one exanple, as illustrated in
FI GURE 2, tdor®it-ent provider 104 transl ates resource
[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

6



identifiers originally directed toward a domain of the origin server 112 to
a domai n corresponding to the CDN service provider. The translated URLs are
enbedded into requested content in a manner such that DNS queries for the
translated URLs will resolve to a DNS server corresponding to the CDN
service provider 106 and not a DNS server corresponding to the content

provi der 104. Although the translation process is illustrated in Fl GURE 2,
in some enbpEht@mmd srigihlle Hians ptvana phaeRssl mMayorlgn esrvértled tbr dommmner
described in greater detai] below [00271 nerall gﬁg |denh f{ﬁe‘?atl on of
the resour ce¥TERIYingaP | e GO 838G P VideE ﬁtt@ﬁﬁa%q ¥ $HACKHFS MPe i n
the form of .3,LQ3QURESR 1hg%{hhhefr's§£h ﬂlﬁtﬂﬁNSa&rﬁgf&@%ﬁﬁﬁﬁﬂd@m&Hﬁn‘%ésbl@é\t
conmputi ng de Ice 102, such as through browser software application. In an
illustrative zewwdseme:ntcmretsp@dnr@sf@uh@@m\aww preFiderclin ape nphaﬂi*ég feotcm of a

uni form resourc " u re
i ncl uded i n(‘(frf'u Ondl % g [&tgﬁ'lt_ %ld%ﬁgﬁcgﬁg&{éﬁ ﬂjg etzd%(%hon@e%tg geg% Vi ]ﬁte&
resource i delrmem@a 1m@dandoenwcﬁilﬁ¢m£daetmgm;abdeys @asy bhenitied it emammr OVI der

URL." For purposes of an_illustrative exanple, the content provider URL can
identify a E‘?ﬁh%l?eﬁ”bgre?‘ﬁ’éde E‘r‘ﬁ provi der 104 (e.g., contentprovi dencom, a

name of the resoynse t oGHRAIGHNE deblibfiof of (hehBROMESBridNally)diRbEd & Bat h
where the resource will be found (e.g., "path"). In this i I | ustrative

exanpl e, t heongwshprenideptMviidiehe ine faes of pecspiemideptifier that can be processed by
http: /7w gong;entd P&?Yﬁ:%e&g%mlﬁftsﬁél{]%sﬁwugﬁ a’%‘w&%’%@l&%%_pr&gat%ﬂ

illustrative trans process e confent provi I's m)dla?l ed
such that rgigsesivs emboditibe, thessunce sleasoetatbedn wetfhmt h‘éaurnﬁmslrmome URLs
resolve to POP... QCi ted wwth t one
brbodt ment . RN ¢ DRTol aPisamaRne frsites FRBUrTn e atied Mot Qudls e
provi der 108irdc@dGe the’ &ﬁlﬂaﬂf B¥dvERS; @@ﬁ@somme Ed&ﬁnﬁéitﬂeann%f@ﬁed i gerfepdloUWs ce to
be requested (e.g ‘resource. xxx") he same path where the resource

will be fouthd f@fe@t proviger WRY.” %d’i“fﬁf’?ﬁﬁéf Plyﬁluﬁ'fﬁ‘é“"f ?ﬁlﬁ@ﬂf’aﬂ)@&omﬂipé% % ncl ude
ddi t | f . Th
addi tiona %E@C%%Fgﬁ#aa d&{:ﬁ}eﬁ ?P{l‘le (c%nigntv %QQP ﬁmg@. bﬁk&ﬁﬁmfdb%u)) e

transl at ed orm of : !/l ad i onal
i nf onnat i onnantngsitby icskircecio i paubyiseE@aur mgﬂr@(‘%{h "] @029jamwagre thsgesource

enbodi ment, lﬂ% iirt%gil;l mt‘piﬁeafxlst?l? Lﬁ&s?r%l é’(amhﬁ h(%t Rlo'vf‘:ﬂ%r B{iﬁ‘é‘ﬁgﬁg 106 is

i ncl uded in"t |géd such Ir'ough pr epe

t echni ques, foselt t hat the transl at ed URL can mai nt al n aII of the
information associated with the original URL. In this enbodi nent, the
transl ated URL woul d have the form of:

http://www.contentprovider.com/path/resource.xxx

{0628] " During an illustrative translation process, the content provider URL is
modified such that requests for the resources associated with the translated URLs resolve
to a POP associated with the CDN service provider 106. In one embodiment, the
translated URL identifies the domain of the CDN service provider 106 (e.g.,
“cdnprovider.cont™), the same name of the resource fo be requested (e.g., “resource.xxx”
and the same path where the resource will be found (e.g., “path™). Additionally, the
translated URL 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



littp://additionalinformtion.odnprovi dencom

/ www. cont ent provi dencom pat hi resource. 2osx 100301Wth reference now to
FIGURE 3, after conpletion of the registration and translation processes
illustrated in FIGURE 2, a client conputing device 102 subsequently
generates a content request that is received and processed by the content
provi der 104, such as through the Wb server 110. In accordance with an
illustrative enbeebpentin &ﬂ’bﬁlei'&ﬂﬁﬁﬂﬁneﬁmrthedm&)ﬁﬁﬁtloﬁaemsd@&ﬁddnwﬁﬁcm d:DNe with

comon network protocols,. suc e xt transfer rot ocC HTTP") .
Upon recei pfrofe proxiden Hibeigt ngt %Qfae%ltthe f‘f?élfl’?é It suph 6% teye lﬁﬁpeing‘éﬁtoffr es

the approprh@tedRIRRES G GNHE NanstaRaaDRL | dat ShkiAkiny &1 &AL i eMatioh he
requested content can correspond to a Wb page that is di SE| ayed on the

client conpuseagedeithdles digna)ilR: hin fhisowesedinggt ghe irdifsist vouliEe as
hypert ext r’rﬁr l%rr& Ifanguage ("HTM."), extensible markup | anguage ("XM."), and
the like. Thé requested content can al so include a nunber of enbedded
resource identifiers, described above that corresponds to resource objects
t hat shoul d be obht ned by the cljent conputing device 102 of the
processi ng of th'gtp?equested cont %fklf tongh e enbedded rﬁ%ﬁrﬂﬁt‘%c‘f%ﬁ? ff2rs can
be gener al | ypwhedaterpdvida.cas/pabignna wxk esour ce identifiers or original URLs.
[ 0031] Upon recei pt of the requested content, the client conputing device
102, such as through a browser software application, begins processing any
of the nmarkup codeo] ncIWmthdeﬁemmermmmnﬂéimmfahdiﬁan¢oembsttis:nt0¢5tlacrqgiktraéon he

dentified by th dd i dent i f di.ngly, th
et Stop P SEHAFPEOLRE CONERT dbrhEURs (3 oEnE POUTd i B he |

client conpuibkdigetiBVictera®d2 dohRhOrgtest ti isO@adivddNDdIReRke by, th®bomBendNS
query for the Orr inal URL resource identifier that results in the

i dent i fi cat ProHider 104, b asdhspagh dier Webisees V& 119 qepadence withgan Hlusteatiye
portions of eﬂml&éﬁn%ea}eﬁgesp% IR cneBOLY I AehrddnEe "with 8RHmof HefvorROr i ONS
of the enbedded URL, the client conputing device 102 then issues a

query for t pretocelsourte e tWRLypeHent trapsfod stobal (FIRETR e hrioh iresaipt ofthe edntent DNS
server aut horrt tive to.the e I 1 d RL. The
i ssuance of ﬁ)’l{g? th r?net%nt or‘rlcecér(ig%g&%ﬁh& JL’htehg'g’8 {p%hg)[gr{%%?ﬁ&l%% %o{)‘f?e%ﬂ gtgrm'tIJ i ons of
a URL are \A&lh;ktrdmewmbamdaeh@\ﬂ& ﬂ:qtleslmaﬁ)ntdn{ uat catepbnd] 003 27N pdyeriedies ence
now t o FIGURE4 f:mrl ustrative e nt, thes lf]{essful re Iutron
of the cdn%‘?lé%ﬁeéé?ﬂ” 18} BNIBIERE HEvigs ‘ﬁ%l SURRCeFHRentY TpiogBationn B

addr ess, susﬁeﬁe%aaﬁhrhﬁa REEILESs FHTHILY, BRhsHRE MREkupSIEREhad (e@kml)hmrdh@e
service provider 106. In one enbodinent, the IP address can be a specific
net wor k addtikss sThmre@meted eonienbN® e pelude o myshrs el cbedgepapourps dgiEicRer

enbodi nent d S
embodi mont | S5t RO R0 Ea R Rt PRSP R P RE BT py bR chick

one-t o- rranycomenumg Hemmmﬂﬂmgpmhéﬂu,pr@mﬁingasf thmxy:qastEd cgmicit. tTﬁnatembedsipécr fic

POP wi | recerveth uest as functjon of. netwo

exanpl e, i f%ﬁfﬁ}?g‘éfﬁ%ﬁ%ﬁ%ﬁ%ﬁ{ %fnﬁmd tomgnaagl Cg u@eﬁ?ﬁe}gé kel %"é"’%t
conputing derige 102 to a shared IP address wi || arrlve at a DNS server
conponent | ogically having the shortest network topol ogy distance, often

referred to as r&BWor k Hepsgecetnt hilicAIUERTEIANCED IFWQO’ETQW‘@@"’V%E Tnet wor k
t opol ogy di gf-R Q&&r&%ﬁ% bﬂﬂ&se{k%%%z%aipbhéénﬁ}? rb%@ﬁ@ﬁ@é%s&gg 48Q4 Ei?e%&rﬁu;ﬂdo%& ance.
However, in some enbodi ments, the networK topo i stance can 'be inferred
to be the sholhdesin thecmtnnkamﬁ stempietoequirsehe Hssmrr:eemdeneﬁrﬁpbbt ibngmbeddede 102
and a PCP nthn € her of
the above iden ‘feflrhe%%gt]ﬁb%\" glg t%‘ Ifl?S(Eisyl? ntﬁgglﬂﬁg%%ga@r%‘é%#ﬁ& égoédgeoc% i c DNS
server in t h@a%bﬁdmm%@%@dev&eR@(Mgh es:EiCMGBNS ItmoIDbi‘;ﬁ afuddys

corresponding to the or.i n URL from cI| ] dev

Once one of qlte%f%rﬂe @%%‘Wg F?S?‘Fi%e ]I§R{§1 ﬁﬁ‘ fs I?L @n%é*? Orgl?ggy%quest
the specifi g JNGuBBRMETe & URTDt Snd Ghd €SHY Eﬁorh&e el Qfinslatell (€ After
illustrative enbodi ment as shown in FIGURE 4, a specific DNS server

resol ves t hesoxsgdhery byl (‘ehamt peiony ofrhe pmieided IR lof thy digeheompiipsr
conmponent t I

deseri bed aboys Bh: e%ﬁ‘r‘r%%%%@%% S
FI GURE 6, a selected resource cache conponent can process the request by
either providing the requested resour8e if it is available or attenpt to
obtain the requested resource from anot her source, such as a peer cache
server conputing 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 conponent. In an
illustrative enbodinment, and as will be further described below in
reference to FIGURES 7 and 8, the DNS server determ nes a class associ ated
with t hefrelliSstervey asthogitetive doplg I' ndnmreviderd portikar ofthargpibeddedhBFRIL. 48 can

correspond to cifi.c geographic.reaipn to which,the.client uting

v oo BBraigsS TIPS rieif FERbEBHuE 1. 68 B0 b€ teby piiiectie? LTORE: ng

devi ce. MO SHARS Haké QbtBeh OusGaddbe determ ned fromthe client directly

(such as information provided by the client conputi nﬂ device or ISP) or
wst

indirectly (d0eRlas i nfWithaeferanseghwatocFiGMRE donp @niihgstadye eabedingent,
addr ess),, . Based .gn e.cla t DNS, server. d rLm._nes opri.ate routing
i nfor natﬂll% C Sg%, re%%rmoenrrﬁgg?errecﬁgmaglf& Pélgl ns‘%te@fafolngéqall% l&gft@re g fce to

FI GQURE 4etvidi aBINGs 8tnteds felPeaidsesavfapPNSpeia@t ssbEigRu vith tha CEN gevpenent
for providing content associated with the resource request based on the

rout i ng Prowiderido; Bromegymbademend: tbe i addros B de st speriEc apivenk adbrsNIidg
devi ce. (f *aenr&ﬁ% 9&9&6&%@%&%9 PP T SR SRD6R Y thE AP fﬁp&t@gcgh e

specific caching server 1n the resource cache. ternative
addr ess shaed bgranespancket RORs. hatldwambdbdinddnyar firhet PNS query ecorphenshated(Buch as
As will also be further described bel ow. the DNS server

aload b Ianceni.

can fur BREFESHUTIFSe MBEURTIRNY R BPTRFRULNReSSBF oNBIts?Y B7%58Yi Stch i@ ect i ng
speci {1 QpEGROPIRCWARRRE € PRAEAY 3s hlndh HSlAISRNBELIGLA TRy ARGHRLIA L N
reference now to FI QURES 5A-5C, as an alternative to selecting a resource
cache coenpoyemt impbmentationps IBYS quBMSsapedrby aslicd sonipusdg idavicefléZ dnme t o
FIGURE 4, th servi.ce .praovi 106 can maintain sets of various

21 ter nachyed BIHArER MlatrT fbp S serar coriabey doredf Fudts JBLRRS s can
be pr OVirﬁﬁ%rEMoﬁ:h@%;C&MaﬁSé,\ﬂf&ﬁ rBfefléll @8 hs hBvIrle hbpe ffonm ai¥ cleafBothpitthgdevi ce
102 such that a subsequent DNS query on the alternative resource identifier
wi || regleiige The actidrkdppologDitanse vioes aohpeersparilivi conespondelo GBNgEhig ce
provi dery. t I I . RY i j esource
et i ot HBlnguen, b e bhSdfihisy e SRR HERbost BRulld R ity

r ecor ds.to ba tishoged adivwek Histamae betGAME cliet @bthputignddvidee2amndamdm of the
CDN service provider 106, ge. g., "cdnprovider,com or "ednproyider-|.cont).
As will be edpPHilned i nVihesntipughorebientio tofICHRE dotishen of flee EROYE does
not nee : | J hol . Mo h@US
Y e R R it S S R e i I R s

i nf or matdoamponsntd3Oad arRoRI&3% receives g DNSauest carvspmling to the eggmst URduUt i ng

informatjon"). An jllustratiyve, ecord can_h the form gf:
Iht tp:// riﬂ%e%f’ ‘?1’(538}& iCH%’pPWF%Ird\I‘{?ﬁ’FFo . ca(ﬁﬂb‘?eoW‘?j .@8?#?50%%7% lgnﬂiel Pi& rative
enmbodi M@mpohfit TN 8¢ W Fe@bR ﬂ%n%e%ﬁﬁdwyﬁs&&ﬁvbﬁﬁﬁlptplptﬁ%lwgmser vers

to identify a nore appropriate _DI\B server of the CDN service provider
106. As redueht. dolometillngratine gppodiprénatae shewoun ddGERIhE, asppoheMNJsewescri bed

above in rEfeertﬁn ffq to Fl %@E 4f. .t he @I%dseesg\é Erw?rl %%i viGn thoe ei pt' tatl al11 DNS
query carratPIivs §‘i}1§}'¥ 38? Y Bt 1t o0R" o S8t E %naBp op‘?”i at e DNS
server Gfrodede thNeGREV ifGE tHY QGue@ed kaHutd. 1S Aeseibbi aaboes GaCs Kegusst . | n
an illustrative enbodinent, and as will also be further described belowin

r ef er enclsseribed) fadgHejova iyl referengretogNS SRE Pep sglepief reserceLaghansynpenssti at ed
with th i i : i.naq: i i e..C . r
exanpl o cehAES, rGih SR AGERNL E a0 o i RS BIG BT,
conput i rgeft@y tcebthiml the gajuestediresbinice fivel asehst soarder axchden feor cddhe sedveent
conputing device. In any case, e DNS server may, obtain class information

: C th
fr om t heORNUERE deyiFeet thi onginesrgt Ll hebibgepnisnt BPYdedkd by the client
conput i ng dewi or IS Lndl HER A | i ent
conput i ng de:ﬂog%ﬂs | F ghdﬁlggg??éféﬁggéeédy%%ﬁghe c?a?smﬁ %eﬁe DENJISTLTS(S)(gfrg‘s/}féf?Can‘d
det er m negizappracptyi c:ﬁiefo!rmaiﬁtbmgl sebdcongatresmrceldaehg cdroporteche he ab dldusretits
oo SRS e LB L PP A RES A S ™
request HR§QEvePddiBgihQUY HAG ARt dBy 1R thd Riudshify B8R tHPRchLdRsR. of the
client conputing device. As wll also be further described bel ow, the DNS

server can firther utilize network performance neasurenents to sel ect
specific alternative DNS servers for vhc determ ned cl ass.



003711 n accordance with an illustrative enbodi nent, the DNS server

mai ntains a data store that defines CNAME records for various original

URLs. If a DNS query corresponding to a particular original URI. matches an
entry in the data store, the DNS server returns a CNAME record as defned in
the data store. In an illustrative enbodi nent, the data store can include
mul tiple CNAMVE records corresponding to a particular original URL. The

mul ti pl e CNEMExpmpy ths clasutad cdetspmed @ sgecibé gmt@htir%iom@ndﬁdaﬁlesﬁ@hat can

be returned to the .cl.ien evi odrre t he DNS
e ver o rir i gt ToreS PERL RS S S okl e Bt ERREMTE Shvied 0 Che
CNAME r ecor dechd@fsk edmhdtioh tén datdaestiosefras (D EEnd@RE@IP(hith @s mafbinagn

i nformation based on logic that factors_a determ ned cl ass, of

request i ng PIOVIRY b&&wﬁrtﬁﬂu@%&@wwr Wi or plingity (sech g aferss %Wé SRl ed
in the art and: oLRGhR.dRdket I8 A SR OTMEH dnafe R erserﬁquutfth@&mﬁ%gtl onal
| ogic in selecting an appropriate ME froma set of possible of CNAMEs.
In an il | ustppedririate erbodi infommaticsac Wlﬂusfgerm‘etrthm@rﬁq)@lh@nbedlE&lem&y 130

mai ntains th es, hat def i [ be
nmanaged cente eétﬁ“g%%gﬁt@ﬁ%ﬁkti service Spﬂrl‘c“'c(fvs'r der pTB%ate %%‘?uef?en%f }rlcvce) 2 Gﬁ%gc h DNS
server corrp@;meprbwﬂlﬁl@ cdidéht dkS@igaAN Whidv ehePtowpeatduest batd it ﬁfeesmlhgt .

o ges oBrRa b 4R Re SR o Bkt Yol L EPRELY S5
server ConpPiidopa vaus ORItk taly RBEIIh S RY ¥ GecBR Q{%\@eﬁeﬂ iBihe ¥&burcd 30 can

utilize shared data stores managed by a respective POP or a |local data
store speci ¢ache-t dlgmativedy.vihel dBIadbRS ear sratesresfput krgdwee/padevarg ed38PThe
returned u

different fro Oﬁ%l(ﬁjcg sa??&ig;ﬂ?an&?ﬂ ﬁ§ %EHrréttb?gLﬁ{hggg%ﬁ eg Ir?%%{e/ﬁ(ﬁ?\lANE of
t he current sebNS cqueﬁtwtherFmtnhzexmd)rk panformﬁmzc th&dVEremerhtedbramtr 8 bdstidzon a

cl ass associ at. (gd with uestl g C|dl ent. C‘ﬁ uting devi ce, a specific
class can b& 8hetSP‘frF%{éac ém %3’& FBHT ggﬁ nformation" portion of the

speci fic CNAME rigpgr d. Wnshérbﬂeacre ARPIoFAGITRES W (50 eastad BB ndtiveitd enddify
service level plans and file managenent by including a specific identifier

inthe ' reqt.éeeurr%atqhﬁgomﬁrrerlheﬁqndﬁﬂelmdrfta BNSgers depgabrd frotsdsrence '
anot her enbpraNL, KEQURS lsef QUL hBGakoRr SRt fn@tﬂtaﬁ@@etp%ff%ﬂﬂ; hiterhd¥Qe
identification of & CDN service provider 106 domain different fromthe
domai n f ounﬁsqumet Wentdfigrs: eﬂi'he Bﬁdﬂl'@l\dﬂ\w@wﬁend@%ﬁwl@n be fpravivded AAlE GIXN based
on a regi onal .pl iL89

" cdnpr ovders-errvelgci I%“d%l ?ﬂ%)e% oul d elg’ éogr{sbudng rﬂrl e rlrigtlr1 &E&h%rrsel bspe Tr"“f’nftoDnl\TSof t he
speci fi c CNANE I‘oﬁCt(hé ob.lt_cmauvea@hibmt,@ridﬁnnnexquﬂstresromet iong diffiérext MANBOserwan be

prepended to the exi.sti uest routln i nfo tion in the current

Ry Ve screrPepmovinn T o a0 e auiedst st g 1 if ARREETB P B0 S ot be
lost (e.g. 1th@tétt9rné{1§eeféébtﬁ§@|1@eﬂﬁﬁ&b QRakP kRN fGENBF OHd deRERF)candat] sk | €d in
the relevant art wll preciate that additional or alternative techniques

and/ or combf’ ﬁéw\éﬁ”)arcor c Hiti e embagincnle cpbideMNABE reeprdddentifies adeenohal

request ro e“gﬁ}#%@ HolR 2 e t he DNS
server corrpu%llﬁg%) N &%@Eé‘?x&%rg%]t&? (%gcont nue%f%ﬂ{t g’%" eérnl&(’f:ll m?%lmlszf%wl?l% %,g:»ﬁ(l)ne
skilled in bemxpiaidedvmpteaar tleteil b¢10‘a,pt]he domainen thea@NANE ONSngierevéto brathe sel ect
(or otherw se opt ai a, CNAVE rd.that is ed to 0l tg a nore
appropri at aﬁ?@b E'@FCQQPH%P Wﬂg@a%ﬁ‘?@r% Brgwﬁ%gqé‘ﬁﬂfﬁ%rd fﬁ\tdg%ﬁ@%eeaﬁ%sm bl e,
however, t hgNAMT® r&ofE idlN3es Bdd@InalVbichatibis Osuble a8 Wdvest foadigvRidrantidd)e
subsequent DNS query for the CNAME to he provided to the client conputing
devi ce. For{@caffiHest “ﬁl‘:@ﬁé’éﬁ’@%mDNS %itarltrvétratwa@%“gaﬁw paniave EeifeFm hot h a
specific regional plan and a service |evel plan. Thus, returning a CNAMVE
woul d still result |n the DNS query arriving at the same DNS query (which
may al so be due hittp:/neg ¥ wn.eprovidenepmievi ce' s geography). In
such an enbodi nent, the DNS server such as DNS server conponent 118, nay
choose to resolve the future DNS query in advance [00401Wth reference now
to FI GURE 5B, upener eceinph iiisthite: otANEndnt e Chle&txﬂl&l&ceﬁrs\a&rgmenattmdmemt 118,
the client conmputing device 102 generates a subsequ

cor r espondi HgVi#e Ph gbeCRNWeWRES B BeEEn S PO @HP?%‘%‘G %W% ﬁerF%rg gtCtP114—'I GURE

4, the DNS query process could first start with DNS queries for the "." and
"corn" portions, followed by a query ¥or the "cdnprovider" portion of the
CNAME. To the extent, however, that the results of a previous DNS queries
can be cached (and remain valid), the client conputing device 102 can
utilize the cached informati on and does not need to repeat the entire
process. However, at sone point, depending on whether the CNAME provi ded by
DNS server corrponent 118 (FI GURE S5A) and the previous URLI CNAMVE share




[ 00411 For purposes of illustration, assunme that the DNS server conponent
118 determ nes that the DNS query corresponding to the current CNAME

(provi ded by DNS server conmponent 116) al so corresponds to a CNAME record
inits data store. In such an exanple, the DNS server conponent 124 woul d
do any necessary processing to select a specific CNAME as descri bed above
and return the CNAME to the client conputing device. Wth reference now to
FI GURE 5C, idifice bicelier BPUL i with stdactiae at Qplopiidiel réyowce fcadhs iotnpansieaond
subsequent .query corresponding.to_the rovi ded by DNS er
conponent lgggllgﬁ(ﬁ'ﬂ?@ @BSe.?er?nﬁe é?:ggqg c4e_t1%ﬁ$§§%%%€bfféf’§fm§r %Eggf’éjﬁ\ﬁr eady
described, ghke, INSRYEE YW bBintdrmbdd Blb¥&lVmbe apREFEMEBNSYschBELINS server
conponent 130 of POP 128. Again, the DNS server conponent 130 can then

det er mi ne whBNhervice@rewdn|l (e o treol NBe tpgeirie oruesh dn enAlBrgtive smapdiertaddr ess
of a cache GAMRANAN. il o ROOFEST LN RAGARL S A AT L@ WRGHRET {0
provi de another alternative resource identifrer selected in the manners
descri bed afzoxe detbumibdyieasclax aspliated Wik tRNSqsstinedlicoompooend db38. riekinr ns an

| P address.  [00421W}ih continued reference.to FIGQJRE 5C, in.an,illustrative
enbodi ment,’fh%ﬁ STRS éF%P&?PE%Gﬂ‘B%?H‘é‘Wg,a DR SRORIRC S Pie HhIBh EHRY 130,

can utiliz@ngpuvad 18538 HRfonkNbOmTRhRNschAceS@baadr IRAhe clids i HBnE ASHR.
conponent. I n one exanple, the DNS server conmponent can default to a

sel ection oft a8y eessche PASssaRemanhehieiAelass ipformpondeom thoopont dieily dsush ps

exanpl e, t . Se ' L . g e nent
baced on var LEa e R e oL RSk bt e i B e
the DNS seriwnfrred dnpaghentisent ammpitting idzeiceie tRveddeepler Basedwmncle dhessr the DN

measurenents to,assi.gn speci.fic r.esource.cache c onents. Yet further. the
ONS server SBInER S aRfrogur fp e PUYERIEE  eon T I bt et
routing i nfoesaitdonn fefrerde @ BERITOE SA e DBISULSE! S2fkctlan@pbropaiPaliciigveevi ce
as described in reference to FIGURE 4. Again, the |P address selected by a
DNS server RUMSENEPr wgyn e5p e bns 6 od S e PRIt endaT P g o far ¢ pe
resource Cagb@eteMih&s O8I f8hY clihPBorhfiRIAERSS BRMwifl AUHEARPAARL I RsBibed _
har dwar e/ sof t ware sel ecti on conponent (such as a | oad bal ancer). [0043]Wth
ref erence nlww.cheDESREr@: cin figiher wiilizs meborly peréormpgrieancaggrsmpiis chiplect he DNS
server conpQn . I X rce. cache conponent 132 of POP
128. Upon re 8%%?%%1%%?%%%@%6%%?%5%@ %élﬁjt%gcl&g&éour ce cache conmponent 132,
the client conputisng ddui seodlfiet wlhsm tifustreiyee stnbodiment ke rMddgtiestved

content to the resource cach 0 132. .The.resourc C onent
195" or oceastlals sLBGeT TR AN Esen Bedeinboetaa R T adibhr ed
content is quedn&etording @ b hertichlkesH g0 NIRIL nBighdemi @ty 10the Q4R W h
reference now to FIGURE 7, one enbodi nent. of ,a_routine 700 inplenented by
the CDN serbiNe scproityay 2 198 MEr reprrd s <istipgyl i the gt Herer Jfudstiustiafive e

described. neasidnl,!Bd dbil $HE LRV ImAlible WTAVEPRESAL 3bSeshiRing to a
actions/steps outlined for routine 700 may be inplenented by one or many

conput i ng dewticules bdgnpdaBht She mattipe ENAPEBot@tdsdvanld Hefieer DN pentiake

provi der 106. ..Accordi ngl.y, .routing 700 has heen, | ogical |y associ.ated as
bei ng- generani Sy h e Bedan Sred i ide ik F SRENRLE Re
fol | ow ng ithé DBISIsatviel eitifaridieltiyRnt i sslroudrd baet steiceaniktis uedofake CNAMHE ng.

10045] Routine_ 7 can apply to enbodi nents described both in reference to
FI GURE 4 arf&"‘ﬁ%%%ﬁ@ii Erplhi dath e RO ABBOPRS TOBTGATPTIAPR PR OBRRS | bed i n

reference tfyehedi SMRALSHEQS EISRPENEEL BehukQing IRt LM HiBS ANIEE G@G1IeDe
conponents at DNS servers based on routing information for a class of the

request i ng appiceinted bp eprikiteg idévi aeand atherehdad PYS derserceb geplement éfbeence to
FI GURE 4. 100481400, 30K1e608s arPlBrdphial R ANE Pt ¥ &Le FQIRANEDE EnAlbhs. 124,

130
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
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receives a DNS query corresponding to a resource identifier. As previously
di scussed, the resource identifier can be a URL that has been enbedded in
content requested by the client conputing device 102 and previously

provi ded by the content provider 104. The DNS server determ nes a.cl ass of
the requesting client associate with the DNS query at block 704. As
ment i oned above, the class can, for exanple, correspond to a specific
geographi ¢ £ogh® b aphDENsck g FolvRIBL 10505IdEAIIR Gt diey POR 1 bl @ng$2®nr SAm

i ntenet service provider for the client conputing device. Such, class

i nf or mat i onflether. Beehd¥f T paivaisampitsyn deree pithisrhe NP sepRcopygastat! S h%r mat i on
priovi ded by A0 CLiiBRlnEONBML! ARt 68 BF of Skclc PORIL GobLal dostigheas
inferred throug i'ent conputi ng Vi C 5 ress)
|IIustratlvqma@bmdmmmmNMHMHﬁﬁﬁ&temmmmmmnngmemﬁecIass at block 704 can

speC|f|caIIy|ncIude as 00| t|n g ue lient. conputin evice to
a cluster of otH&F%clie ]’?Eﬁﬁlt F]%I %’8%\7(1} %55 ISHUET EORRPR ORI | ter i a.
Such criterint ﬁamffdraﬁlﬂmmgmgm@h 6 tHeQGfoRfatRA révide@ TR IURISCMAGEE B @i der
data, as nentioned above, in addition to routing path information,

net wor ki ng egUpRESqueR| Fanexasi dohe GNOAE ?'é‘?é?th’é%ﬁé?aseélg?“eaeﬂ%ﬁ%ta§S°C‘€‘6ﬁt ent
provi der se a A A antes s @R bl ock
706, a testaﬁgqg%h E%%gﬁgggﬁggﬁgéﬁgnggﬂﬁﬂﬁtékaﬁ%ghgﬁé%%ntlDﬁS server is
aut hori t at i (request roagod vommsioDNSotiver 91 then spasificl CAEYMEL Ieoadentfodimisnt , t he
DNS server can d ter whet [ v [

query if t hEFE4Y 80%%%%%}&%% lg%n(%lr ésm"(f:lcgjer frages'} ?ar?(stl%lﬂé hlegnﬁg]%%enr%gc ﬁc g&ﬁ%s ource
i denti fier. a kfectitii@edtifibtimtthat cyiesie roudag 1 ﬁiﬁbﬁnaﬁbﬁépceuar efthed&Mwoenbr ds.

Accor di ngly the r ne continues. at bl ock 70 ere, eral , .the
current &@‘r ’ﬁ@@ﬁ%" ﬁ%qéle?'té?ff‘lnﬁ&’tb’f‘i*?@f’ﬂﬁ?q O?I@rlnflﬁéd%@igé?t’rﬁ“ﬁgﬂ cl ass.
Speci f i Cal | ¥DN Berfile | drd e 184 | d6naiiTaAtkdie Nom HRE dBNSn SRUNENin I8¢ QGksnt an
appropriate resource cache corrponen:@N&ngrow di ng content associated with

t he resour cEREENANYE. bHereekanwle: duthe iseasedb AN fPofegiond RIEL ér #CHEE ¢l ass
of 1he cl b el R d d@géasdn IRBRHALENPH b1 Be PLAH HEBohfil nhfio addr ess

of the selec source t tot I ent conputing device.
[ 0048] | n anpdrlibust matspazeﬁceﬁﬁamﬁrmaord tAner gddiitoha gequestopwiiig ioferoationbena | i st

of resource, cache ¢ nents. t hat can servi.ce the.content regu r a
particul ar S B?Beriﬁllegg) NP i@ﬁﬁﬁ“ﬂeﬁg‘oﬂ@?ﬁ @g?maﬁ% BEer c@%ltAt}g% a
variety of L@i enat OthsehRGlud FQEQUI GRISACHOHRe@Oneild f iaanbe hivsl i(8k., | n one

enbodi nment robablllty of selectlng each resoy che conpon on the
list can be%%% BRgiona plandnargyidercomd) 2R S]%}E‘ché‘bf}?e wlvahut é"ﬁjﬁrponent
based on t h&ﬁfecpa&@mmdhhﬁohg%r aﬁ&mfvg 't&ghﬁgues aﬂd/%mo?nulﬁduuﬁbf@EM@;e@ma?dI ment,

a DNS server w || select a resource cache conponent on a frequency
cor r espondi WU$©YQ1heludteﬂhepdﬁ1m@ saGishisuiing infesmatiRarin dhedAph ME re¢ved RISs ser Ver

wi |l nost fr?ﬁgy ant Iﬂye %r h{% 51%39 rce cache conponent with the highest
probabi | i ty 0 ectl Bt ean SO, at times, select a resource cache

conponent with amdsg]vver Wﬁmba:hx[dued yef@éncs & BIGURINSA, I ane thillsd mdlsereleldne art

probabilitie corres nd .t tICI at ed,performance t ed

onput ng. o8l et e ead sutr Buasy B (e BEFGRPEha IR EeFude

provi der 10§,Canifidakd 3% BRIOlMNEGe Mppiptikty ENNS GefveflueShedINesericees to
clients in a particular class and thereafter update the routing information

(e.g., probpoviden §06s) It aesyoredpossible. hevewhohaahe sppo BN Ve (MG ASHABI | i ti es
can. cour espanth vk 084ng BRAULAN BLs UBS o RE WAAMERALL bovItel LOREAG BY

periodically selecting a non-prefe resource cache conponent an
moni t ori ng ¢dnspupieg tlevicmnEe aﬁcamphehe spicHES)INE herv@Dhks by mitmitépirvo\ﬂndleﬁh 406 can

thus determne.if cha the.r ng. i orrralonfo s re
desi rabl e. fiﬁﬁlﬁg]r?qm%?gf é'psﬁfvé%eoté cﬁ%&/ e%?ﬂ“%& e re é"@@nt art
that a nunbgEuipf 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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al gorithns or selection |logic can be used for selecting a resource cache
conponent to service the resource request froma particular class of client
conmputing devices. For exanple, in addition to the frequency-based

rei nforcenent al gorithm descri bed above, the DNS server may i npl enented
alternative reinforcenent |earning algorithns. Exanples of other

rei nforcenent algorithnms include, but are not limted to, algorithns such
as St at eActi on- Remeyr d- Siath eefAehdeqid w(iISARSAREQH, esunnednt of eleareaMB-fre@ar ni ng,

and the like. Additionally, ofher chine |l earnin roaches, . such as
support - vects T €8mpensat HiS- st fwgznpwe@i" —%@%ﬁ%@éﬁﬁ SRRy be

utilized i npQENYIACELRR %ﬂdir% B NS EIMNET AOps@bell dishRs@PRiANELAL &
resource cache corfponenItJ. 100501Next, enbodi nents in which routing

i nf or mat i onFERE.chadiNDfluarheracesurestd At ebit evith BYRpvetieigioddid ¢e and used
to sel ect af_apprapri NS s€ r-for. or 51 M 14, be
described. IR sgjgﬁ%g%fba%@?"nen 35&,1 5%/62{1{(}12%6 61 rg?lﬁ‘lérl %P yﬁéﬁﬁm%g%’?}é‘é’maﬁ% ock
702 wher e othe exxtntl heveBiStiaethy egsuleorfpanends DINSBquetigdsan 13 0adhed &ind esnan DNS

query correspondjng.to a resource jdentif.i.er. As described abopve, the DNS
server furt Ld%et gfeﬁ‘f FagPAing |Agdee Ctaﬂélt‘ﬁ%eq@i‘%ﬂ‘?hﬁg ”%fr’ﬁn?eaﬁfm 88%&%%”&8 devi ce
associ at ed Wl ho L8RS Akte ¥oRls. DHEGKve 0 -sodkl Gaikl AlepdRitioStroRhith@ake 706, a
test is conducted to determ ne whether the current DNS server is

aut hor i t at | VIAMSE meadfadeby HNDNSVquUepyponest B (HLIEUSE Y gl dhpotvivent, the
DI\S server GRIAPLABTHAR MARLAYION LerliS AYVRRY dhakils/ e Rl TAMAE rites DNS

query if there are no ecords cortesponding to the received resource
i denti fi er.quatt essolatd we aodiffeoi POBnabvidet hpdbd gidesenviey mbdderié6prast i ced

to determ n t,her er: i S authoritative 2L1 % t current
RS ser ver NG FIGHRG ey R 5 frov<h SoBpRishf s PoRoPHaE Fhdr2alfe brs
server Wil Iﬁub@magiﬁhmﬂ: badell \ba tfu’g Hiffetdds aqmmmxﬁm&mmﬁgﬁsammﬁef pﬁtﬁﬁﬁe&jﬂt DNS
server resolves the DNS query by returning the IP ress o che server
conponent . FRVEEh BN NS PG RRMIREREN AT B HOagh g BA B

sel ecting ApriRRLR R ArPHhES IMMGRe GAERE: COERMRCAE THaY Guheen Ry eMhaus| y

di scussed. Additionally, as described above, the I P address may correspond

to a speci fwith emBheldses ola cashe eomppaoririba Wil priscss drponient reatespendicdiel y to

group of cagh rv. . [ L¥e) My b ; |.Sd I 06 the
DNS server atfcjéj ?Or?r E ¢ a&u@%o%“%%%?@v@%o acteq :‘i%gl %lff)tl,mfi fnﬁ%e %ﬁ@egge(%go éfr%e%g%g'nent
sel ects and tranemijts dralpugosat iofe ilestoterg e aksdent ithiterthe ABPNGeseriebed

above, the DNS ser conponent ca ilize a data store to identi a set
of "ot ent 1 AOTBARGH dLY & ERARBS TS B rE FBrPhEnE I PR PSEN e “rhe
DNS server %F[\l&iﬂed@yt]bﬁS sBivECEInhont 1Y6)Ralsd BRtcdsnks bas elN AdEVe6Rd i @b ect s
one of the ME records defined in the data store _as npre appropriate

routing i nf&mEeTEoAR BESan SHPlBghe DiTaterfencoBpaient [da repid SRy ares®be t he

requesting i d . ; ) i r er
conponent & ‘TIE- e WRHY FHl APMER AR a?%’%ﬁ&%g%ﬁ#&tﬁ:‘%‘f%’ﬁ%m

The rout i necligOcarpiing etevicas Wih defsiwio mow| ocKIGITE: Hndthe oviehtnemepuiios r epeat
?2 ﬁgf ropri c?etvﬁz'e IE)QQWS()%ldl Tovd Qraxllslxély gtsgca(‘}nidvs%bs% ue%gwaucrymagﬁ‘e%péﬁ?ng%§hg erver

CNAME provided by DNS server component 124 (FIGURE 5B). In accordance with

DNS query processes already described, the DNS query would illustratively be received

by the -DNS server component-130-of POP-128. -Again, the DNS server-component-130 - -~

can then determine whether to resolve the DNS guery 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 35C, in an illustrative

embodiment, the DNS server components, such as DNS server comporent 130, can
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authoritative, the routing information can be a set or |list of potential
candi dat e CNAMES whi ch correspond to one or nore DNS servers that can
service the content request for a particular class of client conputing
devices. Simlar to selecting a cache resource conponent as descri bed
above, the DNS server can use a variety of logic to select a CNAME, or
anot her DNS server, fromthe list. In one enbodinent, a probability of

sel ecting eafhe CNAME blinfdBaik@lin GABCtRE airfotucaldcke dahporest. iimoe dxunper of
ways, and the DNS server selects a CNAME based on the defined

pr obabi | i t i &g DNEceesreaicgpsnent ernrdsfagitit p gelestion; Afé 1&sEEi Al COmROrNs S er ver
W Il most f%@%ﬁé‘%biﬁ S| B6therd DEmENAVE MAE Ret e MBRGS! o QRRebA bisbikcof
sel ection, but can also, at tines, select a CNAME wth a | ower probability
of sel ecti omchehiormhpinsniclase] ot heripesolvabibalatiiag oc deadedpong algorithms; chight ed
performance,. of the ryespondi ng copputing,.device., As. will b 2scr ] bed
further bel %Pt HE SSSB\%- CEBPEI A& fg o AR RGP e P glﬁeﬁ%eg# of

delivering f,eaueskRd 1 K5RHEFRFicliosotltd @S coMpanchar Yiduhied, tht BSES andr
thereafter update the probabilities, Again, In f&nther_ enbodi nents, the
pr obabi | i t | @ENERIMTEIr Elspon EESPECS SH° SAEBYICAGPHFY 8F KAHA SLRTIALOR f¥ 3 i ¢

mtigati On-c@% P RGliCald MiesElRGting ddifon RE&feY e e reDAME, anstepai t or i ng
per formance of the correspondi ng DNS server for the class, the CDN service
provi der 106gaimnihe Busldbet salavieddyiaf DY A apiyerscompondné may gengsgondip grspedifion f or
the class are .desirahle. 1t will be reciat Y. il i, the

rel evant ar®® 1ﬁ%tger§ern'ﬁE%eerres%‘frceaﬁaa%r i %ﬁ%ﬂﬁgf %ég]gelgﬁdg%%l %gic%:’*“g%%ﬁ‘gté’ %sed for
sel ecting ah&NMWFAIINGre@lcetdn dompdaen {weh sdrdonddancee request from a
particular class of client conputin i .J] 00 With reference now to
FI GURE 8, one er¥ddi ment lt}éffef%rg&é’cﬂ?@g?odﬁ}éﬁ% 1%853?475“@’6(?%&%%&%‘?? ng
routing inf@gn@t DNk Wirkd: BRpSRICTIPRM. sefeted Thd debRebel dachih@mipphamant oart wil |
appreciate that acti ons/stegs outlined for routine 800 may beetggg\]} enent ed

by one or nBPE 12% i rerging evihe S addersp B st 163 ORIFE CAAF SOHRIGR 4L ®h the
CDN service ' - . rdi.pol.y, ' SR8 Rsh R GRhL Y
associ at ed %Ogr( baéiil%ggvﬁ)%e(r:l?%ﬁ%?&e@%ﬁ%ﬂgg@%&%%P%i tder 1(%_6. 100561At a
bl ock 802, @nfronat 1 DNSThe reseurcotachdh eor@Bientelddipcecegsep tticdequedios awawicves a

DNS query correspondin o,a requested resource froma cli.ent i ng
devi ce. As 'S?‘Fi‘%e r} V%%Eér#%é%‘%%t%@eﬂ“ﬁ%é grfaésﬁ%écc?éo gﬁleoé“l% o4 315 GURE 7,
the DNS serugiceabz bl ock 804 determ nes a class corresponding to the
requesting client and associated with the uery. Also at bl.oc 04, the
DNS server det erlffitfles ethhé?femWPa@M&%?gmgWﬁ%P dFPYESEd on the
determ ned gl nf 8b8h§e @thi&oﬂgﬂﬁérnl@6qgﬂé%r%€es§§g 8 ind¥bd0é Fquste sell bbed

above. The routine 800 continues ‘at bl ock where network perfornmance
criteria asbooitefednsiskiiedd thearlpvast artivell rppigeisicdbpt redegrens pElingntor or ed.
The network per fornmange .cri j orrespond..t o; ARasur S sret wor k
perfor mance” %If’e-}tbpé%a %etlﬁ%%%%#g?g???eo%i‘#gso%&%g%%'rﬁ}%e provi der PAPs to the
client conpaskddivged exthcie KOAN denvien erosideo Bare moconitalyo rrkutthat’80 thearster

| at enci es assocjated, with the deliyery.of e.r sted resour ar

neasur ed b)a/l"g’i‘i@iyc"isﬁ%cﬂfltedc"@rpﬁﬁ’tgi gqaeral&p%@nﬁégy %eﬁg[?ﬁ R Ip§/°,wc%éﬁ g&\ servi ce
provi der 10us &b edlodsnd iNhRuah dRdiRseshesd aacheoaonpoaaihiingan neasure the
performance as part of providing content to a client cogq;’)tgti n% devi ce. Such

networ k per f or maM8 datieusian 7Hecameralycd cavadimeritdarmie’ BIBBAITSOHY R he CDN
- Service.pr W@%E?n%lds R shNset hey DNRyS @AW EBE 57001 vl BrsCON Ecribed in-- -+

i ndi vi dual I'y h servers of the CDN service provider. Moreover,
net wor k per fefirenae ceershddiresnitsacon@sponding tosdlattitg ssowchchcopmroseassatfidn POPs

(O t . t,. f t ! ; i1 h
Cont i nued rEPERIRCE o Ria R B iR O Thser B seb-BBB- gt b IS, | ¢

made as to yg@@h@g[y@@cﬂb@@lgi@fe}@cémiﬁojmjmg information for the identified
eede

class is n d based on the performance data Jr one enbodi nt_, updat e
0046} At block p7{)2, one of the DNS server components lﬁf 124, tl?(? P

aw)

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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determ nation can be nmade by the CDN service provider globally or by the

i ndi vi dual DNS service conponents or DNS servers. In an illustrative

enbodi ment where individual DNS servers determ ne whether to update routing
information for a class, each DNS server can manage and mai ntain routing

i nf or matlian doamputihg dedieatliORiand prédssslyprayidedt by theecqméent ipcaMider NS Ther ver .

In this_jllustrative enbodj nen t he perfoymance data. i nt ai ned

o1 obal | Py SEHE SERTEEMA o b e BT EEE SHAT et o e TENaVS GBS fent s
and/ or - RSy SRI4Y A S melibbdeaRe DS QORPOREHh: 8RGHNE, ENRsBEHA & a"RaELNY how
the perfornmance data is used. Accordingly, routing information for a class
may var gedgraphiomegi®N® odngoHentliest computing derded belongd006 8 Ratetneh SeTYicE o

FI GURE 8, i date is needed,. t outing.information, for.the

dent 1 Pinyiter F0 B SRS Amng Botieb e R R b HadR st iy

ser Vi ce tif Qiehfl@irectQGsurhdisfih@emaidn frbvidtd 69 MRUlichOcsgMithesc(Re Or ISMYOr
conponent s/ sewers and/ or resource cache conponents) for_servici n? a

r esour céndirsgilie dsudhr aminfepad t theaughr a (ligsts competing Wevicoppllit pddesdviicds 102.

| n anot her_ . enbodi t, [.ViC [QV] a,,‘t?(r Gl fh.C:
corrponeﬁ?ussfr%{l‘?%g ggyc}glr?n{ﬁgﬁen&%%ﬁgﬁg) nrr(ljgfd'lgjlflég %g)g‘%cé(bl I ?e}ne%’%glﬁ céﬁgf %H?Nﬁ Sn of
parti cubsdocRan®td REuektivp elisnt! @mBinY idelitg t@ arctssidt dfeoth@qliest cdnputiagc| ass

of client conputing devices. For _exanple, if performance data i ndicates
that a ORGCePised o varicty afcaiieria: & ush CHEoFROIREde \dsP 8PS SCEON GiREr

pr obabi [ | i S I, Qgﬁ Y2 ction
may be iu‘%%x%ﬁggsfsega@%@%Hﬁ%?d{fﬁ,easggﬁt@%%g@%é aéi g{r@gﬁsgn g r‘J a{r%lg gﬂ;rrrr%g&gac he
conponemnttwairking leguipaleat; theht spomsofaiegndc leyel fagreesents] contant aravedoowerveser equest
froma (fl i fnt cogguti ng_leﬂg%/i ce. After a nodification has been nade at bl ock
810, ¢vel agregpeiy end “needed at block 808, the routine 800 returns to
bl ock 802 for[OGM']t her DIOLE&SRY bRRK FRBCH 1l s 80N Bted [t0 GoREthineWrhdthdre
appreciated by one skilled in the relevant art that there are a nunber of
ways t o timpdinfrgntt BNSr survémiy avthanitativd o resobusc thet BANSwMgueryr éyuesilkisttatom a

ki T o b REIN e HhaE et oitieg ol “IRPe B ERPIFFFEHR o

noni t or gEledNetHepdRt @S A0AMBHdcHES ichfrptRding o BleCretBReR 16sliratAyntifled 0B0] | t
wi || be appreciated by those skilled in the art and others that all of the

f unct i ofkis dBgsTative Erabedimeny. dicse ass ap cCAMB areedrd dpeepriinslp fhdpdingxecut ed
by one qr .« I S t:ne_discl ase Fﬁﬂﬁge Jol .

comuni %3?%952&?%%5 ?%ﬁ%h%g%flpv%gg&?m@é bée'!m%gr SI's g%@ﬁiﬁg? g}r}egé ?%utgl type
of non- vyebahation Bt tHealptermifddObdsk Copedifidatipah ahdlgumgee embodinest, tiRnDNG

others, "can," "could,"” "mght,"” or "may," unl gss specifically stated

ot her wi SEVCLFCIEAthah APRIGPTHASPONESHARE AYRPEHE! EFRTBXICEsCANdY 25906 8fner al | y
| nt enqe%iﬁptk%%g&%cé e dsed Bn SORAMY MRSl 8% dbBintifePERSY of the

enbodi mrents do not 1 nclude, certain features, elenents and/or steps. Thus,
such conrdenti amaputingnitpwage The NS sgere theinl yrovides tloke P ddriesspdly thehselectadat ur es,
el ements and/or steps are .in an required for one or nore enbodi nents
or that rﬁ}?grcgﬁaﬂﬁ@%g}ﬂ?%tﬁglﬁﬁg%ﬁgg%g@g&gﬁ{fi‘ﬁcﬁu ude | ogic for deciding,

Wi th or W thoggsggser inph iRustREQERIbIGimeM ahd eutinB 8P heddERShe £lisent s
and/or steps are’included or are to be perfornmed in any particul ar

enbodi meriresouseezdbrngpnIoneRts $hai e perpice dhrsconsens medvess, fobp pitiseks clags ehe f1ow
di agr A% lient computing devices. The DNS server can use a variety of logic to select a resource

cache component from the list. In one émbodiment, 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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described herein and/or depicted in the attached FIl GUREsS shoul d be
understood as potentially representing nodul es, segnents, or portions of
code whi ch include one or nore executable instructions for inplenmenting
specific logical functions or steps in the process. Alternate

i npl ementations are included wthin the scope of the enbodi nents descri bed
herein in ich g&enents or functions may be del eted agéecute out of order

fromthat sRYVHEGISCHPETES SBEC hESORIFH GPeBt BSPRMEF I acloWet PRBHIY %r in

reverse or d@dlgctiePeRthid ¢alNiHeNBohBNBEL ehRdshéng io”éfﬂl:ﬁtéﬁt‘éd pFortRHtdoDie
understood by those skilled in the art. It will further be appreciated that

t he data angHeicdcompormgniesicdess rilbbudatrdwd firthyr bdowitbe EBNowrvace provider
conputer-re i 0 i > tJj ng. ice
ising & i o ndn L R0 QAAR ok SodURIRL Yerdlhecs O RN BB, e
conput er ex€eadstablikredepopdnt gesuatihgaatoanfibnREN], ENBHROM) otordiegiwo Ik
interface further, the conponent. and/or data can be included in a sjngle
devi ce or i ofier pb 1Fﬁfgﬁ§mﬁﬁﬁﬁg?§quﬁ%@fo@;Eﬂgéfﬁﬁﬂﬁﬁ%Pﬁﬂ@mdﬁﬁﬁ¥ksing:
obt ai ni ng  ayriMNS et ¥l BMp@icalchiBNiclG AP U oD PrdeMidC8s At cedablie! SimpNRt SEr ver,
wherein the DNS query corresponds to a requested resource and wherein the
first DNS s@rv@pnibgigdsprsngnange dorcbptetnt e DT pyvinepiider 480 g s
determ ni NOg i RIPaRRAAL AL S tobhBol k- B afoMRULiAB dev! ce: _
determ ning routing I nformation Based on the class o e client conputing
devi ce; nmaen4ior i nNgwpebd gpreeitd tassoekidtdid thu elevate kit vier y nahbdrioé
requested resgQ 1

ce; determ.ni.n mgeth r.an. update to the routin
| nfor mat i on® FOIUER B £715608 Q1N SUHEG “BA<8h "I OTRE AT PSSR R e:  and
i f so, nodideyietgitt hescuRetrieq@st Ab@rapiriaarf Qs tdfelicdt asmputidD86Ades. Cliatise
2. The nethod as recited in_C ause 1b wherejin nodi fying the_routing
i nf or mat i on®FEPle Hedeliign & e i icspstarsdrforgment piestithpy deegibst ebayg: Wevi ces
for servicipgstdger ﬁﬁpHﬁd@&né&wgﬁe&naﬁw@e@éhc%@m@anﬁng b ofBiROE @S pleCi t ed
in Clause 1, wherein nodifying the
of other reinforcement algorithms include, but-are not limited to, algorithms such as State-
Action-Reward-State-Action (SARSA),Q-learning, delayed Q-learning, and the like.
Additionally, other machine learning approaches, such as support vector machines, neural
nefworks, Bayesian engines, etc. may be utilized in conjunction with a DNS server to
select the appropriate resource cache component.

[0050] Next, embodiments in which routing information for a class of the
requesting client computing device is used to select an appropriate DNS server for
processing the request will be described. In such embodiments, routine 700 similarly
cominences at block 702 where one of the DNS server components 118, 124, 130 receives
a DNS query corresponding to a resource identifier. As described above, the DNS server
further determines a class of the reguesting client computing device associated with the
DNS guery at block 704.

00511 At decision block 706, a test is conducted to determine whether the
current DNS server is authoritative to resolve the DNS query. In an illustrative
ambodiment, the DNS server can determine whether if is authoritative to resolve the DNS
query 1if there are no CNAME rccords 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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routing information for the class conprises nodifying probabilities of

sel ection of particular conputing devices used for servicing the resource
request. [0066] C ause 4. The nethod as recited in Clause 1, wherein the
routing information for the determned class is associated with the first
DNS server. [0052] [0067f thelcatrsst IBNS‘Ehtefenistaluwﬁaa&ivsémb]tuéﬂlgiaﬂ@mﬁmm,
wherein t

rout i nf or ion f ete mne ss fo he first DNS
oorver ttetdhg e S FsRETR Sl Rl e o shP e NS SRR b S (o a
second DS SREMET re@dlvedeh TINE rﬁueg}emyv%tﬂmﬂ%t WY Kp SRIdYdss Cofd tahe dQirver10068]
Cl ause 6. The method as recited in d ause wherein the class corresponds

to an i mezfpneergemnac@omlmtm@rmam@tm@Jnumlmsé methiedolggich didr ssslectdng ead i n

Clause 1, wherein the class corre n to_a desi ghat ed .g r.a

Cocar | onPPIB6E) et e FREPRATT BV Doty B OSSR AR R 2

det er m mefgibe@ wbby) thefPOLdEEIsARaE 0SMRESPSRS 15 & sBEdific Bache GBRRE of QFRONANRL f Or
pI’OVI di ng content associated with the resource request based on routing

| nf or matcREe PEIPONeR: o gerarpll n@BTeRmEECaghe $9I¥CTe| | ent conputi ng device. 100711
Clause 9The gsHqd as 1QE LRl iF AUKiston WRECH6s IRE TS Nebr is not

authoritative, at block 710, the DNS server component selects and fransmits an alternative
resource identifier. As described above, the DNS server component can utilize a data store
to identify a set of potential candidate CNAMES as a function of the current DNS query.
The DNS server then, cither directly or via a network-based service, selects one of the
CNAME records defined in the data store as more appropriate routing information based
on logic that factors a determined class of the requesting client computing device. At
block 712, different DNS server components 118, 124, 130 receive a DNS query
corresponding to the CNAME. The routine 700 then returns to decision block 706 and
continues to repeat as appropriate.

[0034] In an illustrative embodiment, where the DNS server is not
authoritative, the routing information can be a set or list of potential candidate CNAMES
which correspond to one or more DNS servers that can service the content request for a
particular class of client computing devices. Similar to selecting a cache resource
component as described above, the DNS server can use a variety of logic to select a
CNAME, or another DNS server, from the list. In one embodiment, a probability of
selecting each CNAME in the set can be initially defined in a number of ways, and the
DNS server selects a CNAME based on the defined probabilities. Accordingly, in this
illustrative embodiment, a DNS server will most frequently select the CNAME with the
highest probablhty of selection, but can also at times, select a CNAME w1th a lower

probability of selection, hi this case, the probabilities correspond to antlcipated. -
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
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routing information conprises: determ ni ng whether the first DNS
server is authoritative based on routing information for the determ ned
class of the client conputing device; and if not, selecting a
second DNS server for processing the resource request based on the routing
i nformation for the determ ned class of the client conputing device. 100721
Cl ause 10. A net hod conpri si ng: obtaining a DNS query from a
client comppiriohgardewt de catesporddingSINONDva dintis clasahiae EDN dehéce DING idpu gy
corresponds to, a requested resou erein the firs

r ce and, t serv
cor r ospondsahts detGHIER{ RIS R Ut ol IOTORIGR TEES FaY dpgesravle. 1t wil

associ at i NGpd HRreelate@y O RRUES FOhE MR M thbk 2mEhies behlgithat Beseldtibent
conmputing devices; and routing the DNS query based on

routing i nflogissas bruspdfor stectiag ¢ 6N/ HYIBANT spstes fo Wivigehe ©pGusdsre@GrpiaM ng
devi ce. [Ooggdni(gl,‘gldﬁgs cgf%ligﬂ%oﬁgﬁtﬁg%eéﬁ%esf ecited in Clause 10 further
nmoni toring per

conpri si ng: rmance associated with delivery of the
request ed resourmss; detWithn miengecavmetvher FEHURPAabee tembbdieentont iangquest

o Sl g R ae R S S R g
relevant art will appreciate that actions/steps outlined for routine 800 may be
implemented by one or many computing devices/components that are associated with the
CDN service provider 106. Accordingly, routine 800 has been logically associated as
being performed by the CDN sefvice provider 106. 7

[8056] At a block 802, a first DNS server of the CDN service provider 106
receives a DNS query corresponding to a requested resource from a client computing
device. As similatly described above in reference to block 704 of FIGURE 7, the DNS
server at block 804 determines a class comresponding to the requesting client and
associated with the DNS query. Also at block 804, the DNS server determines either
DNS or cache routing information based on the determined class of the client computing
device as similarly described above. The routine 800 continues at block 806 where
network performance criteria associated with delivery of the requested resource is
monitored. The network performance criteria- can correspond to measurements of
network performance for transmitting data from the CDN service provider POPs to the
client computing device 102, In one embodiment, network data transfer latencies
associated with the delivery of the requested resource are measured by the client
computing device 102. Alternatively, the CDN service provider 100, such as through the
resource cache component, can measure the performance as part of providing content to a
client computing device. Such network performance data can be managed and maintained

--globally-by-the-CDN service provider-and shared- with-the- BDNS- servers-of-the CBN 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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[0074] C ause 12.The nethod as recited in Cause 11, wherein nodifying the
routing information for the cluster conprises nodifying a |list of conputing

devi ces for

servicing the resource request. 100751 C ause 13. The net

hod as

recited in Cause 11, wherein nodifying the routing information for the
cluster conprises nodifying probabilities of selection of particul ar
conmputing devices used for servicing the resource request. [0076] O
14. The net hademfndiBgicdieBe inhdeltause CDN samies 9i'dihdehglobglyt bg; ihefiefivatdion for

t he cluster
met hod as r
cluster forp
t he cluster
provi der.

i s associated with the first server., {%SO7§& Clause 1
DRyStsetyiqerrompaisdls of PNSyeices A %rh%luﬁtﬁ@w AgbaREY NeTedRAiTigyal
| f | n
A TR L R S
server caff 087Gt aGl g Buthginfetriatich fs thcedernttlédi clmsmms@a the,

wherein routi 0 SEs. S cting he conpon

providi ng cHﬁF§WFh§§§N§|a e X&Ffﬁ&Pﬁtnc{l%ﬁ%ggaFe é?i aﬁ%ﬂggﬁcﬁbh?
i nf or mat i onmbdkaided glaHals be theof DN hervidei pegilides @np witdrawille vieTBNS LOQFAENE] ause
17. The nethod as recited in Clause 16, wherein selecting the,

and/or DNS servers, with each DNS component and/or DNS server managing how the
performance data is used. Accordingly, routing mtormatwn for a class may vary from one
DNS component/server to another.

[0053] Retming to FIGURE 8, if an update is needed, the routing
information for the identified class is modified at block 810. In one embodiment, the
CDN service provider 106 modifies a list of computing devices (e.g. DNS

components/servers and/or resource cache components) for servicing a resource request

ause

5. The

t he

on for
service

for
I ng

from a particular class of client computing devices 102. In another embodiment, the CDN -

service provider ;mdfor specific DNS components/servers can maintain and modify
probabilities of selection of particular computing devices for servicing a resource request
fora cléss of chient computing devices. For example, if performance data indicates that a
DNS server and/or a resource cache component which has a lower probability of selection
has performed well, the probability of selection may be increaséd so that the particular
DNS server and/or resource cache component will be selected mors frequently for
servicing a resource request from a client computing device. After a modification has
been made at block 810, or if an update is not needed at block 808, the routine 800 returns
to block 802 for further processing as described above.

[0059] It will be appreciated by one skilled in the relevant art that there are a
nmumber of ways to modify the routing information associated with requests from a class

of client computing devices. It will further be appreciated by one skilled in the relevant

~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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cache conponent conprises selecting a cache conponent based on a frequency
defined by probabilities of selection. [0080] C ause 18. The net hod as
recited in Clause 17 further conprising: nonitoring performance associ at ed
with delivery of the requested resource to the cache conponent having the

| ower probability of selection; and nmodi fying the probability of
sel ection of the cache conponent having the | ower probability of selection
for the cluster Itms]ed oDoridiondieknyagey sperdspamaiodhbers, “can,” "cp@l8 I'nidBL.duse 19.

Compri ses. po T CHPyEEReab iy H RSP U MGl SRR E TR
provi di ng cantgtis aesealyaindd fohednlhg ﬂh@ts%ﬁeerﬁlﬁﬁuﬁeﬁs f8hdd, %116'0%%’&“
100821 C ause 20. The method as reci ted in Clause 20 further conprising:

moni t ori ng ?f@bcfd@ﬁm@é e sivelvde. eepripging Fratragsi wlampntst andie $‘ﬂ@1§ue§thé%l tek our ce
to the non- (pofno BH}%Q:&%@% ﬁ%%&%’ﬁg} mtte%rlgd 19 imply that feaftﬁQsd {4leng atnﬁ)%rrou“ ng

i nformation 1St er y per OF Mance  of

request ed regsuneantmyt wey nepipd ébrepnedr cachenbodipenantr. that one or [nﬁ)ﬁBS]

O ause 21. Thebo 1}1& sd nggess%ln yu?neclu]de Iog\l’gefro? Ideclﬁi?llélt Iw1 (t)rh%i ou %grerir}fmtc %gp rises:
prompting, whether these features, elements and/or steps are included or are to be
performed in any particular embodiment.

10062} Any process descriptions, elements, or blocks in the flow diagrams
described herein and/or depicted in the attached FIGUREs shounld be understood as
potentially representing modules, segments, or portions of code which include one or
more executable instructions for implementing specific logical functions or steps in the
process. Alternate implementations are included within the scope of the embodiments
described herein in which elements or functions may be deleted, executed out of order
from that shown or discussed, including substantially concurrently or in reverse order,
depending on the functionality involved, as would be understood by those skilled in the
art, It will further be appreciated that the data and/or components described above may be
stored on a computer-readable medium and loaded into memory of the computing device
using a drive mechanism associated with a computer readable storing the computer
executable components such as a CD-ROM, DVD-ROM, or network interface further, the
component and/or data can be included in 2 single device or distributed in any manner.

[0o63; Clause 1. 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;

~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.
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determ ni ng whether the rust DNS server is authoritative based on routing
information for the cluster of the client conputing device; and

if not, selecting a second DNS server for processing the resource request
based on the routing information for the cluster of the client conputing

device. 10084] C ause 22. The nethod as recited in C ause 22 further

conpri si ng: noni toring performance associated with delivery of
t he request ed r gswulr cBauss2ng t Fie mebohe 1BNE §eChesw;], whetein modifying the

di fyi t he . ing..i [ f t he.cl [ ) t.h i
por T of mance  BHHE I PRUULCE B P Ce g ERG U RS, BRSUERVET . [ ooks)

G ause 23. Thevitmt Rdesdsrct RGuésed i n C ause 23, wherein nodifying the routing
information for the cluster conprises m)di,féi,n a list of DNS servers for
processi ng the riég%siuCdase dquesthasmethedus reqig F’e‘%?“S[CdO‘B’B‘?Ee@IHMSf@HE@PThe

et hod as T Sl Mafh S fe R ANRHEL ML KRS Jf QULIA oF nf of Mat i on

for the cluster conprises nodifying probabilities of selection of
particul ar PNSwWervepgingsiedcdsorsedioosmsising thetrbroucesgueste request for the

cluster. Nor] d e 25. A systemc i Si NG . g first network
poi nt of pr esenc@%és é‘i"bqs%l‘tj"ed mﬂﬁngﬂg%ﬁ%cﬁ 4 erlrey Ve i\IREII]*EKIO%ténrgvi ce
provider, whefighilord Betht desiminel Was k paichitedatittpheS8NDESIsaietudes a DNS server
conponent that receives a DNS query froma client conputing deyice, wherein
the DNS query cdPi68s5dHES5t o -ﬂ%ﬂ‘ﬂ%‘%‘i@d@‘é@&lﬁ%@? 4a1r‘ngBfWﬁélFeé‘P‘r‘chghe DNS

server in tigfbfc foPGk WREKniRQI dMss & Y GSEMGS sdrer WGTBRh S dnProuting

associate the client conputing device with a cluster of other client

conput i ng defirmedon fante determined class fora second DNS server of the content delivery
network service provider.

[0068] Clause 6. The method as reclied in Clause I, wherein the class
corresponds to an internet service provider.

{0069] Clause 7. The methad as recited in Clause 1, wherein the class
corresponds to a designated geographic location.

(00701 Clause 8. The method as recited in Clavse 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.

00711 Clause 9. The method as recited in Clause 1, wherein determining
routing information comprises:

determining whether the first DNS server is authoritative based on routing
information for the determined class of the client computing deviee; 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.

e [0072] -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
DINS 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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route the DNS query based on routing information for the cluster.

[ 0088] O ause 26. The systemas recited in Cause 26, wherein the DNS server
in the first network point of presence is further operable to:

nonitor performance associated with delivery of the requested resource;
determ ne whether an update to the routing information for the cluster is
needed based on the delivery performance; and if so, nodify the routing
information for the ebutsgeie DNOQRY biskdus ouldyg hitemsty@i fermhagssoeiated ed in

Cl ause 26, wherein the routing jnformation for the cluster determ ned:at
the DNS ser{B¥etdhtherdeqticp@putigdilitk point of presence is different from

routing informat@s (Wust DE Cl BRLALGH LS 1888 HAMHuNG r8 Q1Y 8mprRid: Second
net wor k poi nt of presence associated wth the content delivery network

servi ce provider. [0090jtcliemesier2@cThwodsied with delivewail thedequasted wemece26,

wherein the DNS servep, | D, L0e bhL st ALK BOLDL R REESERAE o Sicf W t her
operabl e to sel ect a cache conponen or "providing content” assoClated with
t he resour ceectl@iest ontBs édivery pedotitance; amf or mati on for the cluster of the
client conputing device. 1] . d T reci [

26I wher eirrﬁut Legmsv!%’%spvlgig(%ggng]the ro%llllrslgein%ognnagoen %Y%E% ustaeg ecited in dause

[06874] Clause 12. The method as recited in Clause 11, wherein modifying the
routing information for the cluster comprises modifying a list of computing devices for
servicing the resource request.

[6075] Clause 13. The method as recited in Clause 11, wherein modifying the
routing information for the cluster comprises modifying probabilities of selection of
particular computing devices used for servicing the resource request.

[0076] Clause 14. The method as recited in Clause 11, wherein the routing
information for the cluster is associated with the first DNS server.

[0877] Clause 15. The method as recited in Clause 14, wherein the routing
information for the cluster for the first DNS server is different from routing information
for the cluster for a second DNS server of the content delivery network service provider.

{00781 Clause 16. The method as recited in Clause 10, wherein routing the
DINS query comprises selecting a cache component for providing content associated with
the resource request based on routing information for the cluster of the client computing
device.

9791 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.

[pes0} Clause 18. The method as recited in Clause 17 further comprising:

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.
10081] 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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in the first network point of presence is further operable to:

determ ne whether the first DNS server is authoritative based on routing
information for the cluster of the client conputing device; and if not,

sel ect a second DNS server in a second network point of presence for
processi ng the resource request based on the routing information for the
cluster of the client conputing device. [0092] C ause 30. A system

conpri si ng: [0082] Clausa26.i r SThane¢tiMat d¢ rpdied in Ofuger2é faricecagsstigated with a

content delivery network service provider, wherein t first petwork point
of presence includes @W%@@W&Bﬁﬁ%@ﬁ%“’ ﬂi‘lﬁffei“’rﬂ@é’gi%??égquﬁﬁ Yoy from
a client copnidhdigneRMEC@chyRiRhénttA8 DNS query corresponds to a requested
resource associated with a first resource identifier, and wherein the DNS

server conponent in tdifingshe raetingdriermpasiondorghe prey dased on dhelsbydbl e t o:
associate t ' | LG th acel 4 er client
conputing dgk\?lfog%érg%fﬁlg%ﬂggtg&e%}g%r(n‘Eh\f%ngBlF ﬁ%%cc(}{cﬁggc?i rc Q{lpo(r?%@bur ce identifier
i s associ at ed wipds3larClais¢ 2F.nat Theenetesbaffdaist dénthefdireroutiasbe DO quegt | ng
information for.the cluster; and transmt an alternative
resource i d8RtH¥Ffer to the client conputing device, wherein the alternative

resource identifier ijpehwdRg whefher ReatitsoDNEGErveal Sithg taiDNSsedWwaryuing resol ve
to a domain corresponding to the content delivery service provider.
[00931 C au@@r@ﬁﬁim@r@ygg@ﬁﬁ@éhwé@rlwalﬁtkhn&ﬁl%@@l, wherein the

?g;ﬁ{ |n?|t ia\r/e resour ce ;i gdentifier Ol SARORAR: fR pfbctRR MGl uRaMEEgCOr d
“based on the routing information for the cluster of the client computing device.

[0084] Clause 22.  The method as recited in Clause 22 further comprising:
monitoring performance associated with delivery of the requested resource
using the second DNS server; and

_ maodifying the routing information for the cluster based on the delivery
performanee of the requested resource using the second DNS server.

[0085] Clause 23. The method as recited in Clause 23, wherein modifying the
routing information for the cluster comprises modifying a list of DNS servers for
processing the resource request for the cluster. ,

[0086] Clause 24.  The method as recited in Clause 23, wherein modifying the
routing information for the cluster comprises modifying probabilitics of selection of
parﬁcular DNS servers used for processing the resource request for the cluster.

[0087] Clause 25. A system comptising: |

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 componeﬁt that receives a DNS query from a client computing device, wherein the

~DINS-guery 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 guery 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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10094] d ause 32.The systemas recited in Clause 31 further conprising:

a second network point of presence associated with a content delivery
network service provider, wherein the second network point of presence

i ncl udes a DNS server conmponent that receives a subsequent DNS query from
the client conputing device, wherein the subsequent DNS query corresponds
to a requested resource associated wth the alternative resource
identifier, and wher @terErpenseasyegiatecwmsivirliveryiof thenequsaedbisepuest wor k

poi nt of presence is d&@i%ﬁ%lzvﬁetﬁé}:g? u]éci[art]e to thﬁ mutilﬁgsiﬁﬁ)%% ) fI)Ihtgee gllxét&‘qg

conputing device with a cluster er client® conputing vices; and
rout e the DNSigiuesyl dnabedeliverypettinmged; midor mati on for the cluster. [0095J

Cl ause 33.The systemas recited in dause.31. further conprising:

a second network poi httboo'?m%be%%_??ggnga@gﬁ@ﬁ% rgl?»‘ef:{‘:mtﬁr'co_ntent delivery
network servi ce jpggVicleke 2Mher BieRydtdif aSRERA0n CeidOI K Rt thOfouRigsence

i ncl udes a DNS server conponent that receives a subsequent DNS query from a

client conpBfrhgiando beclujipetetminehat BubYesawert inOndigirehiorlesrircdponds to a
request ed rﬁ@é&ﬂé&?d@é&ﬁ?fr@rﬁ ?5111?% Er&oﬁﬂéﬁo@%otr ﬂ{er&?s'fey ?orra%gé?)ﬂﬁ PR 1?3} i'nfa' er, and

wherein the DNS server conponent 'In the second network point of presence is
oper abl e t ceecond network point af@swménre asshaatedibsh uenttcDBlivprenstwoudk sebémt i fy a
cache conpo en for providing content associated with the original resource
VICCE. . . . . . . . -
request; a d transmt information identifying the identified
cache conponent [§e0)t Btued 2ENt T RRikn Agreti@diit €laubdH) 6hoerRardDNglswvergener al

pur pose conpuyti devi ces y be configured to inplenment the procgesses,

al gorithns ‘Bﬂ& tﬂ%t“ﬁﬁ% B‘@}Wn%fpmcsﬁé?ebgr E&HPP%{?@EF%@ & scharonment Bk essi ng
and/ or execti@fs Odntd Sss¥ @k @Y th HRLAARELQLeE 0IRI Bﬁﬂmggﬁ%fxﬁ@&ﬂ[‘oﬁbove-
[0097] It shoul d be enphasized that many variations and nodifications may

be made totbm@uﬁgcﬁéﬁﬁ s coppdingdsvidé.ment s, the el enents of whi ch are to be
under stood as by BERAGLP! Nofhe 3ESPEARL X BIRLES, whbkinIHEANTRALL! cati ons

and vari ations
in the first network point of presence is further operable to:

determine whether the first DNS server is authoritative based on routing
information for the cluster of the client computing device; and
if not, select a second DNS server in a second network point of presence for processing
the resource request based on the routing information for the cluster of the client
computing device.,

[0092] Clause 30. A system comprising:

a firs{ 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 is operable

0 £+ HU

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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I ntended to be included herein within the scope of this disclosure and
protected by the followng clains. WHAT IS CLAIMED | S: 1. A

nmet hod conpri si ng: obtaining a DNS query froma client conputing
device at a first DNS server, wherein the DNS query corresponds to a
request ed resource and wherein the first DNS server corresponds to a
content delivery network service; determ ni n_? a class associated with the
client conputing devit@asmiget dicpmaniengsquenstifiangipnip drerriciicnmbagedievine,t he cl ass

of the clie - | : LGe. o . ' YR .7an ebsf%?iaedwith
delivery of Q%lﬁ%g?%%ég%tgté er}ééeoggcﬁrl%eél?iﬁ%g{}%éagﬁg E\I{l}ng \%Jefig% Slg% aup aguée o the
routi ng i nf oremticoma flanaib herabaskng ts thveedent deheeydsovicd frevidel | very

performance; andyll, s PRl T YMG,L0E of QUELNG AALOEMBELRT LOTueig S ! 35S
resource identifier corresponds to a canonical name record identifier. |
[0094] Clause 32.  The system as recited in Clause 31 further comprising:

a second network point of presence associated with a content delivery
network service provider, wherein the second network point of presence includes a DNS
server component that recetves a subsequent DNS query from the client computing
device, wherein the subsequent DNS query cotresponds to a requested resource associated
with the alternative resource identifier, and wherein the DNS server component in the
second 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.

[0095] Clause 33.  The system as recited in Clause 31 further comprising:

a second network point of presence associated with a content delivery
network service provider, wherein the second network point of presence includes a DNS
server component that receives a subsequent DNS query from a client computing device,
wherein the subsequent DNS query corresponds to a requesied resource associated with
the allernative resource identifier, and wherein the DNS server component in the second
network point of presence 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. _

-10096]. . . . 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

I}
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2. The nethod as recited in Claim1l, wherein nodifying the routing
information for the class conprises nodifying a list of conputing devices
for servicing the resource request. 3. The method as recited in
Claim1l1, wherein nodifying the routing information for the class conprises
nodi fyi ng probabilities of selection of particular conmputi ng devi ces used
for servicing the resource request The nethod as recited in
Caimil, whfas o eeldy %’?IF Sdibinths SE"E?eand@é idFrieres apd ity thocat i on.
5. The met hpdo,amgltfhied in Aaim1l, wherein determning routing

i nformation conprlses sel ecting a cache conmponent for providing content
associated with the resource request based on routing information for the
determ ned class of the client computing device. 6. A nethod
conpri si ng: obtaining a DNS query froma client conputing 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

net wor k servi ce provider; 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 cluster of the
client conputing device. 7. The nethod as recited in Caimé6
further conpri sing: nonitoring performance associated with delivery of

t he requested resource; determ ning whether an update to the routing
information for the cluster is needed based on the delivery performance;
and
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if so, nodifying the routing information for the cluster. 8. The
nmethod as recited in Claim®6, wherein routing the DNS query conpri ses

sel ecting a cache conmponent for providing content associated with the
resource request based on routing information for the cluster of the client
conputing device. 9. The nethod as recited in Caim8, wherein

sel ecting the cache conponent conprises periodically selecting a

non- preferred cache conponent for providing content associated with the
resource regyestsf@ramhg &.uster. 10, The nmethod of Claim6, wherein
routing the DNS query conprises: determ ning whether the first DNS server
is authoritative lbasedktlonl cooptising | nformation for the cluster of the client
conputing device; .and i f .not el ecting a second DNS server for
brobessi g the. r SLBIES? P 8w a0t B ERePHBeienee fnt GRIMDTONTSr ¢ he
cluster of wWieeig kticeDNS GOBR WohrBGosl&Vb Gerequested resourkd andWwaHMShamR GRAIFPNSSI NQ:

a first network point of presence associated with a content delivery

net wor k serSfiVEECFIEERPneRiP 2 CRpER S ivarn e tvpikservitst wor k poi nt of presence
i ncludes a DNS S efekBhinfQURACALLNE! WP EINGR AnfhiRe QALY from a client

conputing device, wherein t guery correspo to a’requested
resource, and whelegimningeroDNg sérrwerion hateeonf thesdlassetivibe klignicompofingdr esence
is operabl%m%ﬁé associate the client conputing device with a
cluster of othér client conputing devices; and route the DNS query based on

routing informat ingohitheig pebforfdnds hbciated with delivkad- of ThGcfibGb@RE@ASce €Ci ted in
G aim 11, mherei%Fthe DNS server in the first network point of presence is
further operabl e 9FEMinng Wisther gy undate fio fivapetie duermeatian & g ¢lass drateedadr y of

the request gge 5 ERnARt BIARE Mhet her an update to the routing
information for the cluster is needed based on the delivery performance,
and if so, modifying the routing information for the class.

2. The method as recited in Claim 1, wherein modifyiﬁg the routing
information for the class comprises modifying a list of computing devices for servicing
the resource request, |

3. The method as recited in Claim 1, wherein modilying ihe routing
information for the class comprises modifying probabilities of selection of particular
computing devices used for serviciﬁg the resource request.

4. The method as recited in Claim 1, wherein the 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. DINS. 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 compuiing device.
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if so, nodify the routing information for the cluster. 13. A system
conpri si ng: 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 conponent 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 conmponent in the first network point of presence is operable to:

associ ate the cllﬁnqhggggﬁgbggmggqh gé#yéﬂﬁg%lg g&&,of ot her client

conputi ng devi ces; detemine t resource identifier is
associated with amomktm@maﬁﬂvenmﬂwﬂumwévndﬂhhvﬁyefmbaaeﬂuﬂn&mamt|ng
i nformation for t gﬁcluster alternaélv resource

identifier to the r@@Wﬁ’@@ﬁ%ﬁiWﬁﬁpﬁ%@F%@I Vﬁ@%% UL T G ALYNFE F esour ce

i dentifier heagddidest dathoddBtiy@orfb@ianéatsd Ng a DNS query to resolve to a
domai n corresponding to. the content dellvery servi ce provider. 14.
The system as recf t®dHyies feqpuime wipanation Qrike drder nati ve resource

identifier corressoowﬂémgmo@ama@a'uq@Mﬂ%ﬁ%@@ﬁ%&ﬂﬂ%ﬁ éﬁérv comprises 10+ The

systemas recited in Caim13 further. conpri sing: second networ k
poi nt of prisketinges aghochapernnior revidontemnt delotivied ywithdhewskursereqiese

provider. Wietehilothe BRERNG,SLKOL. B0, S AERsRGSl Ae! udes a DNS

server conponen recelrves a SU seq uent

conputi ng devi ce,9. whks meﬂnoﬂ he raiths ardanh SDMNGegiteselectny he PR ASmiponaat
requested resource asso d.wth the_ alternative respurce i.dentifier, and

wher ei n t hePRESSHETcHymsisAEng 2 nop-PRETSE Caria CABPNSFKIop STaviding o9t ence i s

oper abl e t Qissociated with the resource request for the cluster.

10, The method of Claim 6, wherein routing the DNS query comprises:

determining whether the first DNS server is authoritative based on routing
information for the cluster of the client computing device; and

i’ not, selecting a second DNS server for processing the resource request based
on the routing information for the cluster of the client computing device.

T1. 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
component that receives a DNS query from a client computing device, wherein the DNS
query comesponds 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 1s 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 s0, modify the routing information for the cluster.
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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.

13. 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
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 is 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

transmit an alternative resource identifier to the client computing device,
wherein the alternative resource identifier includes information for causing a DNS query
to resolve fo a domain corresponding io the content delivery service provider.

14. The system as recited in Claim 13, wherein the alternative resource identifier

corresponds to a canonical name record identifier.

15. The system as recited in Claim 13 further comprising:

a second network point of presence associated with a content delivery network
service provider, wherein the second network point of presence includes a DNS server
component that receives a subsequent DNS query from the client computing device,
wherein the subsequent DNS query corresponds to a requested resource associated with
the alternative resource identifier, and wherein the DNS server component in the second
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.
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