CONTENT MANAGEMENT BACKGROUND [ 0001.] General ly described, conputing devices
and commruni cati on networks can be utilized to exchange information. In a
comon application, a conputing device can request content from anot her
conputing device via the conmuni cati on network. For exanple, a user at a
personal conputing device can utilize a software browser application to
request a Wb page froma server conputing device via the Internet. In such
enbodi ments, the user conputing device can he referred to as a client
conputing device and the server conputing device can be referred to as a
content provider. [0002] Content providers are generally notivated to
provi de requested content to I 0 i fevices often with
consideration of efficient t tﬁ@t»@ﬂqgakbﬂﬁv equested content to the
client conputing device and/or consideration of a cost associated wth the
transm ssion of the content. ForlLaE@GRoeemie inplenentations a content
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general e web page are identified by a number of embedded resource identifiers, such as uniform
vesougce focators (URLs™). Tn turn, software on the client computing devices typically processes
embedded resource identifiers to generate requests for the content. Ofien, the resource identificrs
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
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with the Web page as well as the data associated with the embedded resources,



notivated to provide requested content to client conputing devices often
with consideration of efficient transm ssion of the requested content to
the client conputing device and/or consideration of a cost associated with
the transm ssion of the content. Accordingly, CDN service providers often
consider factors such as latency of delivery of requested content in order
to neet service level agreenents or to generally inprove the quality of
delivery service. DESCRI PTI ON OF ME DRAW NGS 100061The foregoi ng aspects
and many of the attendant advantages of this invention will becone nore
readily appreciated as the sane becone better understood by reference to
the follow ng detailed description, when taken in conjunction with the
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di agram of the Sontent delivery environnent of Figure 1 e

[6605 As with content providers, CDN service providers are also generally
motivated to provide requested content to client computing devices often with consideration of
efficient transmission of the requested content to the client computing device and/or
consideration of a cost associated with the transmission of the content. Accordingly, CDN
service providers often consider factors such as latency of delivery of requested content in order
to meet service level agreements or to generally improve the quality of delivery service.

DESCRIPTION OF THE DRAWINGS

10006] The foregoing aspects and many of the attendant advantages of this mvention
will become more readily appreciated as the same become befter understood by reference to the
following detailed description, when taken in conjunction with the accompanying drawings,
wherein:

[00G7] Figure 1 is a block diagram illugirative of content delivery environment
including a number of client computing devices, a centent provider, and a content deltivery
netwaork service provider;

{0008]  Figure 2 is a block diagram of the content delivery environment of Figure |
ilustraling the generation and processing of a content request from a client computing device to a
content provider;

[1069] Figure 3 is a biock diagram of the content delivery environment of Figure 1
iliustrating 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;



illustrating the generation and processi ng of enbedded resource requests
froma client conputing device to a content delivery network service
provider; [0011]Figure 5 is a block diagramof the content delivery
environment of Figure 1 illustrating the processing and nanagenent of
associated class information collected by a resource cache conponent;
[00121Figure 6 is a block diagramof the content delivery environnent of
Figure 1 illustrating another enbodi ment of the processing and nmanagenent
of associated class information collected by a resource cache conponent;
[0013]Fig= 7 is a block diagramof the content delivery environnment of
Figure 1 illustrating yet another enbodi nent of the processing and
managemnent of[MB@ociE@eﬂ4dkaSﬁwkmm@nmabﬁmﬂcmmhhddhedf@whaﬁmmsabF@mmdache
conponent.
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resource cache component;

[0012]  Figure 6 is a block diagram of the content delivery environment of Figure 1
tllustrating another embodiment of the processing and management of associated class
information collected by a resource cache component;

[0013]  Figure 7 is a block diagram of the content delivery environment of Figure |
illustrating vet another embodiment of the processing and management of associated class
information collected by a resource cache component;

[3014] Figure 8 is a flow diagram illustrative of a content monitoring routine
implemented by a content delivery network service provider for monitoring resource requests
from client computing devices; and

{0015] Figure 9 is a flow diagram illustrative a content processing routine
implemented by a content delivery network service provider for managing content for delivery to
a class of client computing devices.

DETAILED DESCRIPTION

[0016]  Generally deseribed, the present disclosure is directed fo the management and
prbc:essing of resource requests made to a content delivery network (“CDN”) service: provider
from client computing devices. Specifically, aspects of the disclosure will be described with
regard to monitoring resource requests from a cluster of client compuiing devices and managing
content for delivery to one or more elient computing devices baged on the monitored resource
requesis Tor the cluster. Further aspects of the disclosure are dirceted to monitoring resource
requests corresponding to classes associated with client computing devices based on such
monitored resource requests. Although various aspecis of the disclosure will be deseribed with
regard to illustrative exampies and embodiments, one skilled in the art will appreciate that the

disclosed embodiments and examples should not be construed as limiting.



[ 00161General |y described, the present disclosure is directed to the
managenent and processing of resource requests nmade to a content delivery
network ("CON') service provider fromclient conputing devices,
Specifically, aspects of the disclosure will be described with regard to
nonitoring resource requests froma cluster of client conputing devices and
managi ng content for delivery to one or nore client conputing devices based
on the nonitored resource requests for the cluster. Further aspects of the
di sclosure arc directed to nonitoring resource requests corresponding to

cl asses associated with client computing devices based on such nonitored
resource requests. Although various aspects of the disclosure will be
descri bed wit [0i@gar Higtio li ik lauseckatidgeen diaimpive st acndbne Adovdiyrasmiranmenndliski | | ed
inthe art wll appreciate that the. di h ed, & j_ment.s and.ex; es
shoul d nol{Or én}?g%ﬁlre Ue 93350(’%%%1" f’? ﬁ‘gl.w% fég %%] ﬁsgltrl}tr? gglglfgl%g ¥ %“%ﬁo%ﬁ&gﬁg‘g ram

i |1 ustr atdelieerpénviromt@nt 0ialldes mynumbe of obene ndm@os fotces HE (garadie ndatedand

processi of .content requests .As illustrated ip Fi e 1. the. content

el P vory Gt PIGRIEREATH R ThEeRa SRt er e BdSTatior mg vl bes. 102
(gener al lay ingfrateethbbdimag, bk tient Snplitlg deuesRicagecesioadto £ waavaiepodtt ent
provider and/or a CDN service provider. In an illustrative .enbodinment, the
El et conp g o B0t wolH BBPrusgbRatY BPe R RS BFOBEput | ng
devi ces iR@hidigNgvRes, SoMdhal COIPULHNGaalRY £65ile HaRkPwiasP Ulekigs, denhges,
hand- hel d conputing devices, termnal_ conputing devices, nobile devices,

Wi rel ess P deviesr ngduappbpnses pshie Wevi dpgn dﬂ‘éﬁ“'atp‘t?l prabrdiacnhnte (et i ke.

In an il dsbhidll KeiceMedhdBRt necdshBy GLUSRL HOIDMAD Godinbae ForlQAblidNeLude
necessary hardware and software conponents for establishing communications
over a coammeaionts AV atopankrtgRn nsierk HS, suchiage wajeereaetwisk kT Oeallasgal  ar ea
NELwOr k.. eforleX3EPLEmpld &ycChloRNLonGRITRL LAGS S8V LS, Ly IR BEnaAIRREd Wi th
net wor ki ng equi pnent &nd browser sof tware applications that facilitate
communi catiipmsniwving btohwserl sotlepmepplonticen thahfaciiee conliQOU@ LRt Wio thgHnipet or
iIIustragﬁqﬂ%J.Figure 1, each client conputing device 102 utilizes sone
type of l|oca NS resol ver conponent, such as a DNS Nane server, that

gener ates the[(DN§ quaihwmgh atttifusbart€ah Rigirt head dliemtcompnpigtdevige dRwitibzs | n one
enbodi nment he l.ocal ..ONS_resol ver conponent ywpbe provided by an.

enter pr 1 S n st RERLORN e e Gor G ED i b el P B8 wslaBh e 1 »
anot her emfodudgentgritdag bataklidNSomesak \derice ofipomeahbadhyenhehpi@ui dgd by an

Internet Service Provider, (1SP) that provides the c ni cation network
connect | GIORY STREOLH Sy e ST IR G5l TST e GOk SREPaBE: very
envi r onnepticel Q0 bemAgAlls hotiRELHIIRIR:NG ARtlenT DEE GbEaTcob@dnehNn§OoiIpARiRat i on
with the one or npre client conputing devices 102 via the comunication

net wor k PE8% iRt Satea Rt vsenly éW“PGWmF?VE%WWBFBHMP%”¢W@7F@"Tdéﬁﬁ?g§ponds
to a | ogichal cans@eh adi@noef one or nmore conputing devices associated with a
content provider. Specifically, the content provider 104 can include a web
server conpongﬁiﬂ110T@ﬁwﬂ@§pbﬁﬂ¥hﬁﬁﬁﬁm@%é1%}u%ﬁké”§b@%éﬁmﬁ%ﬁﬁwvﬂﬁdoﬂevices
for - obt ainidifinAilchiBh AGESRL DS LEANESHS [ Bh AR RN SGH, A% MAR.paaRy) from
the client conputing devices 102. The cont ent provi der 104 can further

i ncl ude inptwork gitn Sér ventcocompporientt41 iRsznd s daviat edirsporage eonpoent 114
correspongding. to . r d I f.0 t aj.niNg «ane- cessi ng
oquost s B o R R b R S g R AL I A S BIRBR L e
i n the rdicevantt rastidanil {4 caapprieieiaated stivat coripencpdhttentreproingend @4nean be
ottt S R e R e T R
servers, fiamttht bigent tdigputikg devéocanisl. eTheadohfesughvidotl04 bdnubitsatethdt an biigur e 1,
the content provider %£4 can be associated with one or nore DNS nane server
component®YEHAMPRBTH 4 DR G EEs HPTYe CUBPPRYIIY SO PEKT NPt S i Bevi ce
DNS quer ic@8p Qg [HesRanti fgaikiay andeuddssin®feqhdie Bomenk rgpovesdidm tH:Q020] Wt h
continued reference to Figure 1, the content delivery environment 100

A



can further include a CDN service provider 106 in comrunication with the
one or nore client conputing devices 102 and the content providers 104 via
t he conmuni cati on network 108. The CDN service provider 106 illustrated in
Figure 1 corresponds to a | ogical association of one or nore computing

devi ces associated wwth a CDN service provider. Specifically, the CDN
service provider 106 can include a nunber of Point of Presence ("POP")

| ocations 116, 122, 128 that correspond to nodes on the comuni cation
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requested (e.g., "resource.xxx") and the sane path where the resource wl|
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addi ti onal processing information (e.g., "additional information"). The
resource URI, would have the form of:
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i dentifying amnrw addnes&mﬂhdamnesmumﬁanaa@maso¢mpﬁn®numnhaﬁoNWﬁJmeocess

t he request for Iheufequegted sour ce., q§ sel e?i on of a é sourc cache
conponent* {5 POy S 109458 HAPISKIEICEPY b P BHSSHERCL 1P 5P 60y 8% AW

addr ess of¢! hes@aghex'semiehe GORP WalhNGhde Uhe essolireS Olll e aah . comanpnt or

| oad bal ancer/ | oad share device aSSOC|ated with a resource cagh €. conponent .
Additionally, the resource URL can include additional processing information (e.g., “additional

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



[00301Wth reference now to Figure 4, the client conputing device 102 can
then utilize Internet communication protocols to request the resource from
a resource cache conponent identified by the I P address. The resource cache
conponent then processes the request, as will be described in greater

detail below, and provides the resource to the client conputing device 102.
Upon recei pt, the requested resource is processed by the browser
application on the client conputing device 102 as appropriate. It will be
appreciated. by one skilled in the relevant art that a sel ected resource
cache conponent 120, 126, 132 can either provide the requested resource if
it is avail able, as descri bed above, or attenpt to obtain the requested
resource from anot her source, such as a peer cache server conputing device
or the origi nEt? y/é’dq nagltzm ()];'n1£t1b)g (,( 1%%\’?( 5%8 tf]ﬁi&&n&g%*ﬂ [0031] With continued
reference to . TIocon cti g the resource request,
the resource cache conponent deternlnes a class aSSOC|ated with the
requesting cli, copput i.n n ope enbodi nent.,, the r urce cache
Component ut t 10985 FR ST bR B B RRafrtre B rany B EORfefee

det er m nerévir ¢d@S snciulibewith &ﬁ&s@@ﬂc brL datieiimesh Hreenlihhe ahdretnigiccect |y

(such as infornmation provided by 3 ient conputi.ng devi or ISP or

i ndi rect qu(‘g%}é]ﬁ’ SRR @ PR ﬁ{ﬂa‘*ﬂﬂf%fﬁfﬁ%ﬁ%ﬁﬁ%ﬁaﬂaé@ﬁ*éemgwmb

addr ess) .asddich WA &hd dntehtRohi @S QOH. OR 16 A&HELIGAHR ANABIouLa IS0 Ad fivk irnal
information to determ ne the class, such as a tinme zone in which the
requestlﬂ@“bTient conputing device is |ocated. The resource cache conponent
associ ates the class information with the requested content and nmaintains

t he associated class information, for exanple in a log file, for sharing
with the CDN 8é¥iuidiongisterrenspn.alomovidenconiwyy CoumiDEMIIYEOWRENEEMERESE { he
determ nation of class can be statically determ ned based on predefined
class definitions so that the association of the class can be done at the
time of recei H0RY r eSowir Eeeiptey thesraucstmeongsah iyl dicnicogwadicaistice 19 on may
be known a@hn&@ﬁ tb'rcp@?se Joﬂ‘;\ﬂtqléﬁﬁlkdiﬁ)({noﬁﬁﬁﬁ ﬂﬁussln@, aRPOLEha kPO %mdui f.he
determ nation of class can dynam ¢ aﬁ not be determ ned
detern1nahﬂ@wmammdQQMestmpm@n@ﬁ@nn@mmﬁbwmé&hﬁbyémcméﬁHWIWth@cmmgﬁes based
on observing. ayj

conpl eti oAn ofi B?&e%ogggr%e tllngar(iqulma %\{I\(/’\/anw}ig@;gﬁ%dsqg i ﬁg{a )? at a.
[0032]Incomemn@kMSmwHnuﬁmm@hbmdmmbﬁNSs&hbméhassbﬁanu@mﬁnebpbﬂﬂum©uaf

ZSSICEL T Ioﬁ 1%6\8%% ?dg?tHg{I verest ts iﬁéhc lPGHi!fC:Q!éJH oégﬁgﬁésssew ¥ d%it 101%511{\’() 10 %e bed’gg?n In

e.g., t|nMaﬁﬂmepobMBinE&snhmﬂnaLUdayuhhﬁﬁmnghguhﬂE”ah@ruﬂaym»mﬁmdfuhe Ilke.

I n anot her . e ient, .the class.can r.r espond .a parti.cul
o ea Ccuepalen UREBe cigh sl aR AR e W R B b hEdePlst B ront o
t he user @k rda@tshn thStiddulifidation MBI €r Gdr aGBori@icCOhE ESPOREideo’ hemmag arhi C

dat a. Dependln% on the information to be collecteﬁ fromthe reguesting
client cGRpeAd® Vilg éssuinrg O e gHEs e BRSO HENt A ed 6P I Sand
nai ntain omtmlanm, MBlolv@Rnd Mve ntbelu@ficways as will be appreciated by one
skilled in the relevant art. Mreover, it wll further be appreciated by
one skilled i H0ZHe rBlvaRcr@rovRAiswnG of WerEisormidi et deitessidt the
POP wher .., iGo G Qﬁplﬁﬁ@éﬂe ctménsofftﬁ,c;@%\ﬁpcg (R8N RRHEOS MBRRY afrest, Qﬁc apove
descri bed functions. 33] reference nowto Figure 5, an illustrative
enmbodi ment 18f addows. t Hea @m 9@W‘| @éﬂﬂp}‘ﬁ@\/i\’\’éférthfwé)ﬁbr%%ség‘”éiﬁd()@mn[ag@‘@ t he
assoct at efyeliAs, Wl 87 WRLEQN. Ol SChefbX AR LERBLT AR EATNP 1RTRADENT 132
escriped. The resource cache conponent 3 ‘ovi des the associ at ed
class |ntmnmn@maﬁ%cb@?edhednhﬂtmﬁmmﬁeﬂ 128Phﬁmwheﬂcﬁwbseprmen@ommmder JOG
g?gV?ZZ?q’O%t eclin %1 nﬁ&%bdd}%&ﬂ rraal’urt?n %ﬁg qgchgg) GDQ/IedLB[t(?% S%%gfb%y A ress s GU fﬁ?%{,:/:jgre
can idenbn&ymﬁmnhenﬁnkn%ﬁmﬂaMM@m&ﬁ@ﬁmpnﬁmmﬁmmg&MOdQnmnnwamnwguﬂaweeﬁ of the
CON based on the associated class infortnation. The identified content
information can include a list of frequently requested content based on the
associ ated class information collected at the resource cache conponent 132.
Alternatively, the identified content -j-nformation can include the
frequently requested content itself; as well as additional information
aSsociated with the frequently requested content such as network
performance netrics, content provider service |level agreenents, and the
| i ke, and/or other correspondi ng content (I|br exanple, correspondi ng
docunents, advertisenents, and the like, as will be described in further
detail below with respect to Figure 7). [00341lin addition to identifying
content information, the CON service provider 106 can identify a specific



[ 00351 Wth continued reference to Figure 5, in accordance with the present
illustrative enbodi nent, once the associated class information is processed
by the CON service provider, the identified content information is provided
to the sel ected resource cache conponent 120 which in turn manages the
identified content information provided by the CON service provider 106. In
one enbodi nent, the cache conponent 120 nanages the identified content

i nformation by obtaining the content froma storage |ocation in

antici pati on of subsequent content requests at the cache conponent 120 for
the identified content. In another enbodi nent, the cache conponent 120 can
nove the identified content fromdisk nenory to nenory of the cache
conponentredi@@. as larfuyesivn ahothiek tewiygri Fentampheingachgway dnplonention2@béen al t er
an expiration associated with t [ 0 toils f e cache
corrponent&”irédssuaﬁgs S NS Hr et (%mé ?@25 808!r11qunlt§) arIa é’%%l“nds qngglqp 2 t?\]g g&‘ﬁ%%n | at er
requestedmbmommcbgemndmmmpﬁmnhguﬂemmmeknkmk@yyemnﬁuvmmeecembmdﬁnanbw:the
cache co sinply, ver t he avail.abi l.i t f the identjfied
cont ent _aRop v KEUER GaaBin Y Ebodhy cS R BY 1t doet Lok ibt Wi
appr eci at@rrbdpatd angwgaa@h;eussume& hotiolcogi &5 sorty elabg@ianddtne: nayoleopdlbdy zed to
process apd nmanage th |a@ed class informati OQ Wi thin.the spirit and
Scope of 1Mo Ra8 bat iFTEd oLt B° SHHECT OfMOU fG et ¥ied LRUMDICTNNE e
provi ded d:0ice far dnharpdd. | USHI B dppRcRidl PO SRS skilkUGP Békbibv0ne: @EROdinRANE; Where
the class informati on _corresponds to content requests nonitored for a set
of cli ent™aBRPHtT FRFraEvineee APUCHEHI®BRC-having a first time zone, the CDN
Service provi gepoPr oGS ihild ©hd&Re BT BEIRE! QD ofifd| csiem | foYye i BehinQf
frequently requested resources 1n the first tine zone. The CDN service
provi der enfthedimsnie (wady obormmendingss.goipeg BaDNS server heﬂieéle‘iﬁ foppetens b8 ¢fa
frequentl U ed to
servi o ae e e I R P, | B e
AccordlnghwpeUHe(@DNosepﬁmcéﬁﬁkmvwdenﬂw§Né%henwmmuHé$eaﬂweﬂhmﬁevﬁdewsuch
preloaded [ .at r n. .t | evant
BT w11 PO Bt o Rkl B0 3 B3 BB P il
servicing&@he?se&mmﬂmcmmémmvmownﬂhﬁngedﬁviqesymeoame&uwnmaﬁﬁhmﬁeﬁemmztine
zone can prel oad.con a on process

const r ai APeTparEapraorat e TR RLE EaePE IosR Bl KRR 8 aa vrn, i

w il be yekctfoufl hmrc,mampcrdem @tnptney 1 20N 265 |K32| liﬂd)wmsct%em’;ﬁio&uﬁmg1ab‘tfldetshat t he
content may_be wholly tially reIo ded at the cache conponent.

(00381 n *AnBt ALPEF 19788 reably s GhasB P R S0V MEABRT SEP | BBPRIGY Pl

DI 0CESSe%REGIThAIRE: &b RS SssbdkfiQr iRt i @Ruk@ chéd@Rbmponed. | i st or frequently
requested resources and provides this list to a set qof resource cache

conponent s. EHWRC esHiibcaleraehart Smpbneith hea ﬂ“?%@ﬁ”WHHfGPﬂﬁaVFyﬁHéW@rnlne

whet her t@:pr ¢h0ad O08m@ficatHN Ei)r&f)coqsh?o frécfu%emalaé«ﬁ;eque&ﬁ e (kLI GaR- _
103911l n a further illustrati ve enbodi nen where the content information is

a contenwomp@ﬁﬂ@ékmﬁéélﬁwﬁﬁﬂ?ééﬁﬁﬁceiKeﬁué§¥§ﬂﬁﬁdemﬁvmﬁlﬁﬁﬂ§¥m@$ﬁ3ﬂ@r of
client CQ‘&R!Q\&,' ROw AN 8&8ribed in greater detail below, and provides the resource to the client

computing device 102, Upon receipt, the requesled resource is processed by the browser
epplication on the client computing device 102 as appropriate. It will be apprecialed by one
skilled in the relevant art that a selected resource cache component 120, 126, 132 can cither
provide the requested resource if it is available, as described above, or attempt to obiain the
requested resource from another source, such ag a peer cache server computing device or the

origin server 112 of the content provider 104,

8-



and where the content |ist has been provided to a cache conponent for
servicing a second cluster of client conputing devices, the CDN service
provi der can further nonitor whether client conmputing devices in the second
cluster subsequently request content fromthe list. The CDN service

provi der can then determ ne whether nodifications should be nade to content
| ists recomended by the first cluster to the second cluster based on the
subsequent | earned behavi or of the second cluster. It will be appreciated
by one skilled in the relevant art that a variety or logic may be

i npl enented to nonitor such behavior and to update recommendati ons based
thereon. [0040]In a still further illustrative enbodi nent, the CDN service
provi der noni t{ey33] r eSOW e@iih@AUREESICE RO Mg rd 4, Iif teoGiukSios rwiof pﬁ}lc&seing the

conmputing devices and identifies a set of cont ent corre% Q 'ng thereto.
The CDN SEFWIEEPFOHTEIOEST DR ENPRAFAGETHES et 1596 S Reeiknt at
resour ce GRgNSmEAIRARERS. VLSRRt @ eSBJoUicE Bacle SRGRNEA ehmn giforgbus i ent
conmputi ng devi ces. “As set forth above, there are a nunber of ways to manage
the i dentiefasd fget thefelig srart Lo digminegherlandihg C{aﬁ‘-e"‘&'id’ﬁtdéﬁfm‘afd 'p8 téesour ce
cache Con@@ﬂ%mi (@J{h 2Y IR dr@Ridd Hy}fh@(fllcﬁlqlaﬁlﬁﬂﬁlwg m&a@ 198) &agdigafont r ol

i nformation relared to content in menory ? ch ang expl ration data or
mani pul at sy sexpiret ihUWélvarqllafblﬁe@)?llilr@nEVlChéI infidsess). t qunaﬁnﬁb%eﬂsmw@

appr eci at b ) h . cond
clusters{%gy nggEg§§§§%gg$“Qm%?gﬂgﬁkﬁ%?ggﬂ?ﬁ%néﬂg%h%hgmhég§gﬁgg%T%§ht, t he
CDN SerVI@bdpHMNKQEEUmpnhmbm&npmmguﬁwﬂcHedu@@ﬂs Ales oopate deohi tchmporehiass  of
%ﬁgp%ngﬂésgo@?{l é%w 35]%? dz?f%m%aﬁllog‘twef 1t 1(, e é‘ﬁ‘%ﬁg%@%ﬁ dtng qx%?rﬁ%:ﬁ‘\s HWdE&%m%th cﬁ aSS
resource lﬁﬁu&hazoﬁ,omp@mnﬁc of a _tolgefi @DJN darisy fvith ditei (th@érvtah@unehcasSOG Thi :m

functlon. an i.nvolve.a matching determnation i servi ce
provi der 'HEURHES ORI %lF 4€F?gm15‘f“ﬂ°éln Sﬁ?ﬁ)fﬁnl gtﬂé‘i?:ﬁg Jcpm?‘l%%;l baEd &
associ at ededtiibdd Elhe deasiOiisCOSihal-OE 0aRpPhie of t}iaa:l@DNarproGWb@lent faytineabich a
topic of interest class, such as basketbal% Zcores resour ces tpat
have beerfSE4BCICHUES FACHSt Ry RanRect SWEBNE Aot ‘Be 1&’§V“r‘é fliedps

Al t er nat i ¥&ley, préB&infUMe biloBidr GARLIRM R tNEdcfer@ali @1 @d@ﬁo:ﬂ%@?lﬁﬂnﬂaﬁtlcﬂﬁa\ﬁ n
whi ch the CDN service provider correlates a class of the client conputlng

devi ce vioh P& PIBRBAY IR b SO RS PIRTHEL Hed e BRIFCRESaViRg) ClaEnpl e,
the CDN sgtadl & nRE-ANd g@nﬁv;ﬂﬁ%cPQﬁﬂh@lw@ﬁd%warmfy'rﬁﬁ&, ALIERP M cEheon FUGh as
New York City, w th another hic class, such as San Francisco. In an
|IIustraUﬁW@W%ﬁ%G@Fh@ﬁﬂ“mﬁ@ﬂ@ﬁﬁfﬁ@ wﬁﬁddwdnatchlng or correlation may be
facilitated t h | FAC syehgas hy an adnnihstdal r based
on observed b@Lgvgorgt%Fgg%fr&‘?ha§§¥%rgﬁcg n%m/to |gqu } %LTﬁganatlve
enbodinen@omhmmcmgdnaDWMdmmth@mCEmm%@nwﬂQEﬁpp MﬁdérmmO@nprdﬁﬁgﬁe@%dwd
manages th aSSOCIate I.0 €, ache
companent s BT A b PaRet hARR R ST S b O B EEN o
to the erﬂobdhynemtl$hede<scr]nmeahatmxbednmmr dfcelence c’omcsﬁmgime }ﬁlin]Bthbha
exception that i nst ead of | n e cac onent
For  Sendiig pHa T R T e REn I Rpd ROR s sHRa0H FEnER EombaTRG

devi ce ISuﬂMﬁmmjtmgdmnkﬁuﬁﬂdﬁikmmmugh@MBubaquthmpgGﬁessmﬁgmﬁwn@mnﬁns
perforned Idfntl i ed resource cach conp p S in the above enbodi nents
can neM/Hf £ T3P 1 §)° PEPEBPA ‘ﬁ“ﬁy“PﬂEH?qff%ﬁf3(1§ﬁW”% ﬁﬁﬂ%|ﬁ69ﬂﬁv &%s. In

accor dancﬂmm@ abiSidlit ennatiimen @MRodbiBi: of thaes GDNiIB Bf upeeifpddom der 106
includes a_client conponent, such as a software a Ilcatlog f or managi ng
the i dentskiiedd %%FFﬂ“éfﬁ"E‘ At P PR aﬁwatfurf*hbbf‘cfmp@ﬁkam@ghﬁiﬁ el e ibe edevatthe DN
service PLOKLARE ol MRrdPEMbuBesddhes & henbpaaROAS Rkolr& Chi@nt r&eNBRUEdNg
devices desiring to participate in such a service. [00431Wth continued

r ef er enceetiynRyef thiegboviedesgriagddwictipes- i | | ustrati ve enbodi ment, the resource
cache conponent 132 provides the associated cl ass |nfornat|on coll ected at
t he resource cache conponent 132 to the CDN service provider 106. In this
enbodi nent, the associated class information includes data identifying
content corresponding to requests nade for a class associated wwth a first
set of client conputing devices. Upon _peceipt of this associated class

i nformation, the CDN service provider 106 identifies a second set of client
conmputing devices as a function of the class of the first set of conputing
devices. The CDN service provider then provides content information related
to the resource requests to a client conputing device in the second set of
client computing devices. Mthis illustrative enbodi mrent, the content
information includes a list of frequently requested content for the class
associated with the first set of client conmputing devices. The client



[ 00441Wth reference now to Figure 7, in one enbodi nent, the CDN service
provi der 106 nmay provide the class information collected fromthe POPs for
addi ti onal processing. As previously illustrated in Figure 1, one or nore
addi tional content providers 134 may be part of the CDN service provider
106. The additional content providers 134 can correspond to additional
conponents or services associated with the CDN service provider 106, such
as advertisenent engi nes or services, recommendation engi nes or services,
security applications or services, and the |like. Additionally, although the
third party content providers 134 were previously illustrated as part of
the CDN service provider 106, one skilled in the relevant art w |

appreci ate thq!ém@pe WithnRfenef ndh e E:F\Md PANLYra SR NRAOV IS §e EDSY May
be independent. 0045%Based on the class information provided b% t he CDN
[

service pleBiaedErvidang Vo prasesies P Serigrd dheagsspaialgs) %dSBynftJW@“@bRP%fféﬁe by dhe

provi der [%Q)@mtcmbkmmﬁc%em@ém;@@td@gahbow%Q&h@céaﬁh&@dwm 172 Jobi@mcl ass
information as inputs. For exanple, in one enbodinent, if the tﬁ d party

content phogiseragieddaps @&W@W@M@téw PR/ Geraiy savigh mevider l%nﬁl@nent
the cl ass, L pf,0 ek ﬁ%rﬂﬁﬁ%nk&n %9%@@&)@&&1 gqné tﬁmmc p\'gv‘x{fc?magr\ﬂ%btc} gement
di spl ay opportunities at the cache’ Accor y, the third party content
provi der W84 darprprevdedisentidhd APt seaviek Pﬂ@éld@DMnsléWlﬁcGormrtbvnfdemdhméorcan

t ake addi S ot %%ﬁpgg t
prOV|derE%gp@ﬁ%{)g%ggﬂﬁmgdgnggg%Bnnen a?ﬂOh%mﬁggﬁéﬂgfg%gﬁﬁ&xmﬁ% e cl ass
|nfornatndﬁmﬁahc@ﬁa@mﬁ@@&ﬁ@doﬁnmaMﬂﬂ@u@emmﬁ@mdnwwanmﬂmbonMEmbmm@qmemis or

can' pr oceBe et Thp T ST RUCCEN s ST Re et REP oo B IZRE S | onal

steps. Ongensiked b@den nnfbietivelcay antudarie mduLnt@p@qLes@dmmmhatscla,rny Wwal 4s0US

met hodol ogi.es | gorithmns 1 ze ess t he

T e ot | DR Hr R ien s B ateth s 06 et By a8 et Siody, pamork

[ 0046] W thrre@mihid uedick, efmican e vider kirgid @vdl, agrbeneatidhid aralikeC@nd/anbigr ovi der
134 can provide _processed information hack to the CDN service prOV|der 106

for furt HereHPHiasItgt (RgarRPEncricsPopting feapsae aerisemens aad die Féna

content PLia\Gk d8krideddn fARRERAY LEBWING RHeG esEgd. Pformation directly to one
or nore POPs, such as POP 116. In elther enbodi nent, the additional action

under t aken by [4%8# cDN @érﬂwételfﬁsmtfvmaé?nt%eﬂf@awﬂimaéw?z@\‘ gice PRAtdeOHY of

addi tiongl,, aelygtd %ﬁ%@tm@l@dclo 01%‘? ﬁ’i’@)’br ?)P(Rﬁ)dﬂg"mmt b TG mb@GNL! fhgation
of additional coéntent R al so prel oaded to a resource cache
conponentidengifigitiop of Hbe vaﬂCﬁWe%Ch%m@igmt mayf asprieebisedapy ezrdyssetigekdiast t he
resource noyv., t

bod merlt i AR s B B e b e 8 P
service ppavmdmﬁtd@ﬁﬂmammﬂthHﬁBmgmwEswdwamwn¢WMésx@&mn@wwwkw@nmﬁ@mnputing
?ﬁ\al.lt Cgi t :’Ylé’lh I)dls? iR MS aéﬁ%(r :f?)nscr\n SR ILCSL %onhoutlg%gpvemerhagmg, @ lfﬁ,a ent rPne 70b1c, pgl:;]ugmoft e
many conpmbmagcﬁeMMﬁ@ﬁ/menﬁbNemﬁsmIbmbﬂarana$$omﬂﬁhadivktMmﬁhbdcimkserV|ce

provi der ,106. Accor uti ne 800 has been ically assocjated as

bei g gerEraingh gort of Ratisy T HEEoRLe o R 60 Hdro Lok RAREY RS he

fol | owi ngiibdvh &b&hd‘]@tcln\dﬁmﬁﬂibﬂdlumﬂhﬁ 16 @it 6hapOthe DRnERASHRIME thi@dalibdYi T NQ.

[ 0048] At bl ock 80 resource cache conp onent. 132 receives a content
request from 5“3% enwf‘@oh‘ﬁlﬁ‘f‘i‘%{g Jegiceeto éﬁl’?élé“s” i Fif 8RS VE. sei MEEd wi t h
the cli enfuGRMRULILIGEEY LGS thSatdien.idele i pedat pRl-eck 804e bR @Rice
illustrative enbodi nent, the determ nation of class information at bl ock
804 can Spederitheaidenilivheqnirabinkswaends prydehie Teaylieed femyr €I PR ECoOBRMBIt i ng
devi ce tQof JHidiSt Gh ;%153@% fe Qb e LArBRE 1 GOTRUL] POvABY L8R bBSEd AR 2
variety of criteria. In one exanple, the criteria correspond to a time zone
i n whi ch prdvédee |l Pent» eonpuobddigendete cevbe &P@Pqﬂskﬁa‘t?édmf%ﬁtth?luiel"i@l@dtwbtk‘ldck 806,
the reso pent : 1 ale [

i or mat 1 Aaa O T he RO el A6, RSRRELALGRR OF hRRN' ERUSHER, e
cache conponent 132 prOV|des information to the CDN service provider 106
regardi ng the associated class. The routine ends at bl ock 810.

-10-



10049]Wth reference now to Figure 9, one enbodi ment of a content
processing routine 900 for managi ng content for delivery to a class of
client computing devices will be described. One skilled in the relevant art
wi ||l appreciate that actions/steps outlined for routine 900 may be

i npl enented by one or many conputing devi ces/conponents that are associ ated
with the MN service provider 106. Accordingly, routine 900 has been

| ogically associ ated as being perfornmed by the CDN service provider 106.

[ 0050] At a bl ock 902, the CDN service provider 106 receives information
regardi ng associ ated class information, such as that provided froma
resource cache conponent at block 810 of Figure 8. Next, at a block 904,

the CDN sgiivdnERqikER VL B8 kachdBorRi A6 SE Sor LiRAIEHBER M€ | 1ASSothdr REGbMRELON. As
descri bed above, a variety of logic for proceSS|ng the received cl ass

i nf or mat i BA CeckA CeRBPQUAR I Bavehe (deatiBogeiiaedig BemeTte meare uihg wi t h
the illustLrt LMﬁpaﬁmoﬁo”ﬁﬂt v 8RGNEDEEh i hETIRE ENGE bRpIHBURE &n JlthenCON
service provider 106 receives inlbrmation about resources requests nmade by
client cofireiamgsweiicdadthite idettifipd eontanhia mesiey alfibic prebroestpenent btsso as to

i nformati QPYIQYha'c ge @&Atérb(ié’&%u%%@z} G0 WOl 1ok Fegﬁ%ﬁzd% RN Ry HBJF‘QJ\AL%G& 40
service a client conputing device in a sec zone eﬁ on t

resour ce yadugst thm:l@emﬁy the| Gagint caxmpwpent il MY cabevimplysvary theeavkilalslity tof ee zone.
For exanplagys g, (N SR ULRE PRAYher 106 may provide a list of most
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the content may be wholly or partiaily preloaded at the cache component,

10038l In another illustrative embodiment, the CDN service provider processes the
associated clags information (o identify a list of frequently requested resources and provides this
list to a set of resource cache components. Hach resource cache component can then individually
determine whether to preload one or more of the frequently requested resources.

[0039] In a further fustrative embodiment, where the confent information is a

content list derived from resource requests made by a first cluster of client computing devices
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functions described in this disclosure nmay be enbodi ed in software executed
by one or nore processors of the disclosed conponents and nobile

comuni cation devices. The software nay be persistently stored in any type
of non-vol atile storage. [0054] Conditional |anguage, such as, anobng others,
"can," "could,"” "mght," or "may," unless specifically stated otherw se, or
ot herwi se understood within the context as used, is generally intended to
convey that certain enbodi ments include, while other enbodi ments do not

i nclude, certain features, elenents and/or steps. Thus, such conditional

| anguage is not generally intended to inply that features, elenents and/or
steps are in any way required for one or nore enbodi nents or that one or
nore e nbodidmamtea mameﬁsm higbebmn@buidel th aghahe fcmﬁpcdemifﬁh sagjcing atdacadt cissthout
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process dm;ta@t H@ﬂ:ﬁés ineh€ BRBAS cluér sQbRGletlY fa:qadaednhﬁwfah agy s THeSON bed
herei n and/ or d%plcted in the attached figures s oqﬂgﬁbe under st ood as

pot ent i al 14" epPEdenta denidurey, Wadyrertdicagios jopts SR & ggRChiith

i ncl ude oRgAhe B B SXBEMEIAALE, HHISEIME LluQRSHEQN onl (RSB IR REMPBGLTiLC
| ogi cal functions or steps in the process. Alternate inplenmentations are

i ncl uded 9 thhbagondhedusies o plewidlf ber 4pprcelptsd &Y rahtkliedds e Blerrnhal dish 2 varisihplc h
el ement s 1‘3%18 FHpActd Wcm}édbﬁ st ?tg:h RERGHLR 19%3d R +QbARENHOW fhat shown

or discuss I"ncl ng substantially concurrently or in reverse order,
dependlnqh@ﬁﬂthe functionality invol ved, as mnuld be understood by those

skilled in th (’:@Pt)edla%g\ﬂlﬂ kun%a”r% altn% eng%%n%g %1 Eg‘glﬁégﬁag ti@lm% g or

conponent s de na conput |un1and
| oaded inmﬁmnnmnnwmoﬁmhhd?aampmtDﬁgwwsmmmemwskmgeﬁmdnmmahaﬁnhani@mmmt

associated wt dable st ng.the co xecut abl

e ommonont @bl S R B RIS B AR P SRR S P b fns 1o
conponentmamaﬁmﬁedﬁWﬁm&@ﬂmﬁEmmmmbudedﬂVMeamﬁmﬂ@memdemmmﬂmepMH@meﬁhﬂIed in
any nanne i ngly, general purpose computing,devi ces nay be

o ook 1 5 thohe ey B e B B OPS o R E 1 St HEER STETES 8 ¢ ne

present dirsiedd@RUIR Winleht bhehepfe@RR@Siadl: ANEH@ENEXENVNLE QRaiDbilihef Cakkeus dat a
and/ or conponents descrj bed above. OOSGJIt shoul d be enphasi zed that many

vari at i on8a"aRAE MsAT FEat nEraatiegyel B‘é‘n IPerqBreRtdn FHEOHHEGe Cl?fé%‘&% PHggtion data

enbodi meny:SnanfpRti€) &ERMALS vAfiabidd), 6l BE Bkd Ot bRl tRLHSIPRGIRS bPRiNiIRITNY
ot her acceptable exanples Al'l such nodifications and variations are

i nt ended thorelsaant A thatde e ans saeonf EHES P18 be s panca diffreait di scl osure and
protected by ffg:f ol ler%t”&o‘&x'c@'cﬁﬁodm&QOtrhg] ciohalafee! prévilBL DO SOMRELS NY:

noni tori ng, at a cont ent del i very network service provi der resource
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the class. The CIDN service provider then, in one embodiment, preloads content at a resource
cache component of the CDN as a function of the class. This function can involve a matching
determination in which the CDN service provider matches a class of the client computing device
with a ¢lass associaled with the resources, For example, the CDN provider may mateh a topic of
interest class, such as basketball scores, with resources that have been associated with the same
class based on previous requests. Altematively, the function can invelve a correlation
determination in which the CDN service provider correlates a class of the client computing
device with a different class associated with the resources. For example, the CDN service
provider may correlate a fivst geographic class, such as New York City, with another geographic

class, such as San Francisco. In an illustrative embodiment, determination of matching or
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identifying a set of content corresponding to the resource requests from
the first cluster; prel oading the identified set of content at
a cache conponent authorized to service a second cluster of client
conputing devices. [0057] C ause 2. The nethod of Cl ause 1, wherein the
first cluster is the sanme as the second cluster. [0058] C ause 3. The met hod
of Clause 1, wherein the first cluster is different fromthe second
cluster. [0059] C ause 4. The nmethod of C ause 1, wherein the first cluster
of client conputing devices includes client conputing devices |ocated in a
first time zone.. [0060] C ause 5. The nethod of C ause 4, wherein the second
cluster of client conputing devices includes client conputing devices

| ocat ed i frR1288CRREHd fBBtaZMBough a manud PGk, LLRkSE 8 adnhbeaidBbhegdeofn O ause
1, wherein nonitoring resource requests conpri ses nonitoring resource
requests PEERPDIHYE cl uster of client conputing devices in a first time

zone during a bap WIVIEROWr@RE n¥R &S Sidirel, 8h QRGHNGe CRBEBAEN CRBREL BERw
prel oadi ng content at a cache conponent authorized to service the second

cl uster offe EDNesprviesanpiiddr AgP predstse snd manpuel the apemited ¢l nfgmatigusdliaged he
sane ti nEb}y\dch@q-QQQ{erce cache component 132 will now be described.  This embodiment is virtually
identical to the embodiments described above in reference to Figure 5 with the exception that
instead of identifying a specific resource cache compoﬁent for sending the identified content
information to, a clicnt computing device is identified. In addition, the subsequent processing
functions performed by identified resonrce cache components in the above embodiments can now
be similarly performed by identified client computing devices. In accordance with this
alternative embodiment, the CDN service provider 106 includes a client component, such as a
software application, for managing the identified content information at the client computing
device. The CDN service provider 106 provides the client component 1o client computing
devices desiring to participate in such a service.
{3043} With continued reforence to Figure 6, in a specific illustrative embodiment,
the resource cache component 132 provides the associated clags information collected at the
resource cache component 132 1o the CDN service provider 106, In this embodiment, the
associated class information includes data identifying content corresponding to requests made for
a class associated with a first set of client computing devices. Upon 1'eccirpt of this associated
“class information, the CDN service provider 106 identifics a second set of client computing
devices as a [unction of the class of the first set of computing devices, The CDN service
provider then provides content information related to the resource requests to-a client computiﬁg
device in the second set of client computing devices. In this illustrative embodiment, the content
information includes a list of frequently requested content for the class associated with the first
set of client computing devices. The client computing device in the second sei of devices
manages this content information (via a client side application provided by the CDN service
provider) by verifying the availability of the listed content and obtaining one or more of the listed

resources if not available,
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[00621 C ause 7.The nethod of Clause I, wherein identifying a set of
content corresponding to the resource requests for the first: cluster
conprises identifying frequently requested content for the first cluster.
[ 0063] O ause R The nethod of C ausewherein preloading the identified
entified set of content conprises proloading the identified frequently
requested content. [00641] C ause 9. The nethod of C ause 7, wherein

prel oading the identified set of content conprises prel oadi ng additi onal
requested content. [0065] Clause 10. content associated with the

I dentified frequently obtai ning a resource request froma
first client conputing device at a content delivery network service
provi der; [0044] With reference now to Figure 7, in one embodiment, the CDN service

provider 106 may provide the class information collected from the POPs for additional
processing. As previously illustrated in Figure 1, one or more additional content providers 134
may be part of the CDN service provider 106. The additional content providers 134 can
correspond to additional components or services associated with the CDN service provider 106,
such‘ as advertisement engines or services, recommendation engines or services, security
applications or services, and the like.  Additionally, although the third party content
providers 134 were previously illustrated as part of the CDN service provider 106, one skilled in
the relevant art will appreciate that one or more of the third party content providers 134 may be
independent.

[0045] Based on the class information provided by the CDN service provider 106 or
otherwise made available by the CDN service provider 106, the third party content providers 134
can utilize the class information as inputs. For example, in one embodiment, if the third party
content provider 134 corresponds to an ad{rertisemcnt engine or component, the class
information can be processed to anticipate fulure advertisement display opportunities at the
cache.  Accordingly, the third party content provider 134 can process the input and the CDN
service providcf 106 can take additional steps. In another example, if the third party content
provider 134 corresponds to a recommendation engine or component, the class information can
be processed 1o anticipate additional content request{s or future content request. Accordingly, the
third party content provider 134 can process the input and the CDN service provider [06 can take
additional steps. One skilled in the relevant art will appreciate that any various methodologies or
algorithms may be utilized to process the class information within the spirit and scope of the
present disclosure,

(60467 With continued seference to Figure 7, the additional content provider 134 can
provide processed information back to the CDN service provider 106 for further processing.
Additionally or alternatively, the additional content provider 134 can provide the processed
information directly to one or mote POPs, such as POP 116. In either embodiment, the
additional action undertaken by the CDN service provider 106 can inchude notifications of

additional advertisement and/or display opportunities, the identification of additional content that
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determning a class associated with the first client conmputing device;
associating the class with the requested content; pr el oadi ng
the requested content at a cache conponent of the content delivery network
service provider as a function of the associated class; [00661 C ause

11. The nethod of C ause 10, wherein determ ning the class corresponds to
observi ng behavi or over tine and determ ning the class based on the
observed behavior, [0067]. C ause 12. The nethod of C ause 10, wherein

prel oadi ng the requested content conprises preloading the requested content
at a cache conponent as a function of class and as a function of tine.
100681 C ause 13. The nethod of O ause 10, wherein the class corresponds to

a tenmpor aly, dapBi: Preld0069]: 1LoaYS Bachdecocl)RndR NG BF AbhaLaMadOnenBEI Rl

prel oadi ng the requested content at a cache component as a function of the
associ at etlreadvaigedd yrsswse eohr@MEPITtly a cl ass associated with conputing

Gortcos 57 IRy YR R, SOmanstl i syl pedregsagie
met hod of ro@iaf9e imPementairteite (e bayeids prgvitlird 06 By nesteticcontrentaastsdovache
assoct at odony DrP R o e BrBTReE, BhER i Rl SPRATEEROUR, ¥ Phe
det er m nedtliclsasps amgmed atredontine ROG heyf by Shplelnirent bgowrpubl mgngewimpeting
devices/components that are associated with the CDN service providcr 106.  Accordingly,
routine 800 has been logically associated as being gencrally performed by the CDN service
provider 106, and thus the following illustrative embodiments should not be construed as
limiling.

{0048] At block 802, a resource cache component 132 receives a content request from
a client computing device. Class information associated with the client computing device is then
determined at block 804. In an illustrative embodiment, the determination of class information at
block 804 can specifically include associaling the requesting client computing device 1o a first
cluster of other client compuling devices based on a variety of criteria. In one example, the
eriteria correspond to a time zone in which the client computing devices are located. Continuing
at block 806, the resource cache component further associates the identified class information
with the requested content, Next, at block 808, the resource cache component 132 provides
information to the CDN service provider 106 regarding the associated class. The routine ends at
block 810.

[0049] With reference now to Figure 9, one embodiment of a content processing
routine 900 for managing content for delivery to a class of client computing devices will be
described. One skilled in the relevant art will appreciate that actions/steps outlined for
routine 900 may be implemented by onc or many computing devices/components that are
agsociated with the CDN service provider 106.  Accordingly, reutine 300 has been logicatly
associated as being performed by the CDN service provider 1006,

[(050] Al a block 902, the CDN service provider 106 receives information regarding
associated class information, such as that provided from a resource cache component at block

810 of Figure 8. Next, at a block 904, the CDN service provider 106 processes the received class
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[00711 O ause 16. The nmet hod of C ause 10, wherein prel oading the requested
content at a cache conponent as a ifbnction of the associated cl ass

conpri ses selecting a cache conponent for providing content to client
conputing: devices having a class that matches the determ ned cl ass
associated with the first client conmputing device; and prel oading the
requested content to the sel ected cache conponent. 10072] C ause 17.A

nmet hod conprising: determning a class associated with a set of client
conputing devices; nonitoring resource requests for the determ ned cl ass;
identifying at | east one cache conponent for providing content to client
conputing devices as a function of the determ ned class; providing content

i nf or mat i gRyhQioh has heentdifaihed, £a6RE £ UMABEHRboesd QAT Slecraduses bhErhhgnmet hod
of Clause 17, wherein the det erni ned cl ass corresponds to a tenporal

donai n. [@08PajmiieEese o GiefHN sEvikparoBreg %Cﬁi%@lﬂl%wﬁlenﬂ’ér”élibﬁalt"ﬁémlbéﬁieﬁﬁ?ial
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devices in a second t
computing device in a second time zone based on the resource requests made by client

computing devices in the first time zone. For example, the CDN service provider 106 may
provide a list of most frequently requested content in the first time zone to the cache component
which is authorized to service client computing devices in a second time zone.

[0051] Continuing at a block 906 of Figure 9, the CDN service provider manages
content based on the processing performed on the associated class information at block 904, As
also set forth above, a variety of Jogic for managing content can be implemented, In accordance
with the present illustrative embodiment, the CDN service provider can manage content based on
the processed information by obtaining, at the cache component in the secend time zone, the
identified content from a storage location or, more specifically, by preloading content from the
list at the cache component in anticipation of similar requests from client computing devices in
the second time zone. The routine 900 ends at block 908.

[0052] It will be appreciated by those skilled in the art and others that while
processing and management functions have been described herein as being performed at various
components of the CDN service provider, these functions can be distributed across one or more
computing devices of the CDN service provider. In addition, the content requests and associated
class information monitored at resource cache components can be maintained globally by the
CDIN service provider and shared with all or some subset of the cache components of the CON
service provider.  Similarly, the content information identified based on processing the
associated class information can be provided as a batch process to resource cache components or
sent in response to & request from one cache component to another.

[0053] 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
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[0075] O ause 20. The nethod of C ause 17, wherein the content information
conprises frequently requested content for the determ ned class. 100761

Cl ause 21. The nethod of C ause 17, wherein the content information includes
additional information associated with frequently requested content for the
determ ned class. [0077] O ause 22. The nethod of C ause 17, wherein the
content information conprises a list of frequently requested content for
the determ ned class. [0078] O ause 23. The nethod of C ause 22 further
conprising verifying availability of the listed content for delivery by the
I dentified cache conmponent. [00791 C ause 24. The nethod of C ause 23
further conprising obtaining one or nore of the listed resources if the one

or nore Ofrodch@rd dfShcels I REDEIHGREcE d Matbilavahhabitgon 160801 TE auis@reXhaylThe
met hod of C ause 22 further coqgfls% % sel ecting content to be
| oaded atPeSESTIRATPF] BTE Henet HERtO"¥8sed on the ist of frequently

request ed cony@Bly  Conditional language, such as, among others, “can,” "could,” "might," or

"may," unless specifically stated otherwise, or otherwise understood within the context as used, is -
generally intended to convey that certain embaodiments include, while other embodiments do not
include, cerlain features, elements and/or steps. Thus, such conditional language i3 not generally
intended to imply that features, elements and/or steps are in any way recjuircd for one or more
embodiments or that one or more embodiments necessarily include logie for deciding, with or
without user input or prompting, whether these features, elements and/or steps are included or are
to be performed in any particular embodiment.

[0055]  Any process descriptions, elements, or blocks in the flow diagrams described
herein and/or depicted in the attached figures should be understood as potentially representing
modules, segments, or portions of code which include one or more executable instructions for
implementing specific logical lunctions 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 skifled in the art. Tt 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 a single device or distributed in any manner.
Accordingly, general purpose computing devices may be configured fo implement the processes,
aloorithms and methodology of the present disclosure with the processing and/or execution of the
various data and/or components described above.

{3056] It should be emphasized that many variations and medifications 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 intended Lo be included

herein within the scope of this disclosure and protected by the following claims.
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verifying availability of the |listed resources for delivery by the
identified cache conponent; and obt ai ni ng one or nore of the
listed resources if the one or nore of the |isted resources are not
avai l abl e. [0081] O ause 26. The nethod of C ause 17 further conprising
managi ng the identified content at the cache conponent. [0082] C ause

27. The nethod of O ause 26, wherein managing the identified content at the
cache conponent conprises noving the identified content fromdisk nmenory O
t he cache conponent to nmenory of the cache conponent. 10083] C ause 28. The
met hod of C ause 26, wherein managing the identified content at the cache
conponent conprises altering cache control data associated with the
identified compssl Clamserrenor y refihddkRempedye conponent. [0084] O ause 29. The

net hod of Cl ause 26, wherein nan the identified, content
conponent |ncIudesmB%P&P%@hbuwﬁ@t&ﬁ%%V]ﬁ?ﬁﬁ”ﬁﬁﬁ%QhW“?kSﬁ?ﬁc%%%ﬁgﬁgom

| ocat i on., $008kik: & Gus@odPuAgBligd conprising: determning a class
associated with a set _of client conputing devices; nonitoring resource

requests for the JEERI I gt Of gargent comresponding 1o the resource requests from the first
cluster;

preloading the identified set of content at a cache component authorized to service
a second cluster of client computing devices.

[0057] Clause 2. The method of Clause t, wherein the first cluster is the same as the
second cluster.

[6058] Clause 3. The method of Clause 1, wherein the first cluster is different from
the second cluster.

[00591 Clause 4, The method of Clavse 1, wherein the first cluster of client
computing devices includes ¢lient computing devices located in a first time zone.

[0060] Clause 5. The method of Clause 4 whetrein the second cluster of client
computing devices includes client computing devices located in a second time zone.

[(061] Clause 6. The method of Clause 1, wherein monitoring resource requests
comprises monitoring resource requests from a first cluster of client computing devices in a first
time zone during a time window; and wherein preloading content comprises preloading content
at a cache component authorized to service the second cluster of client computing devices in a
different time zone during the same time window.

[8#062] Clause 7. The method of Clause I, wherein identifying a sef of content
corresponding to the resource rvequests for the first cluster comprises identifying frequently
requested content for the first eluster.

je63] Clause 8, The method of Clause 7, wherein preloading the identified set of
content comprises preloading the identified frequently requested content.

[6064] Clause 9. The method of Clause 7, wherein preioading the identified set of
content comprises preloading additional content asscciated with the identified frequently
requested content.

[6065] Clause 10. A method comprising:
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identifying a second set of client conputing devices as a function or the
det er mi ned cl ass; providing content information related to the
resource requests to the second set of client conputing devices. [0086]

Cl ause 31. The nethod of Cl ause 30, wherein the determ ned class corresponds
to a tenporal domain. [00871 Cl ause 32. The nethod of C ause 31, wherein the
tenporal donain corresponds to a first tine zone, and wherein identifying a
second set of client conputing devices as a function of the determ ned
class includes identifying a second set of client conputing devices in a
different tinme zone, [0088] C ause 33. The nmethod of O ause 30, wherein the
content information conprises frequently requested content for the

determ ned cl ass. (0080} aGeause r8eFnermet hodlioft Crapuse; d0jcewher @nknt he
content information includes additional information associated with
frequentI@QW%%ﬂ%gggémggﬁPgﬁ%c?or the determ ned class. [0090J C ause

35. The net hod of Cluseiid0;, clauhesaiined wieh hofitserient cofhpningtdeane;

associating the class with the requested content;
preloading the requested content al a cache component of the content delivery
network service provider as a function of the associated class.

[0666] Clause 11.  The method of Clause 10, wherein determining the clasy
corresponds to observing behavior over fime and determining the class based on the observed
behavior.

[0067] Clause 12, The method of Clause 10, wherein preloading the reguested
content comprises preloading the requested content at a cache component as a function of class
and as a function of ime.

[6068} Clause 13.  The method of Clause {0, whetein the class corresponds fo a
temporal domain.

[03369] Clause 14. The method of Clause 10, wherein preloading the requested
content at a cache component as a function of the associated class comprises correlating a class
associated with computing devices serviced by the cache component with the determined class
associated with the first client computing device.

[0070] Clause 15.  The method of Clause 10, wherein preloading the requested
content at a cache component as a function of the associated class comprises matching a class
asseciated with computing devices serviced by the cache component with the determined class
associated with the first client computing device.

[0071] Clause 16, The method of Clause 10, wherein preloading the requested
content at a cache component as a function of the asseciated clags comprises selecting a cache
component for providing content to client computing devices having a class that matches the
determined class associated with the first client computing device; and preloading the requested
conlen{ {o the selected cache component. |

[0072] Clause 17, A method comprising:

determining a class associated with a set of client compuling devices;
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conprises a list of frequently requested content for the determ ned cl ass.

[ 0091] d ause 36. The nethod of O ause 35 further conprising verifying

avai lability of the listed resources (hr delivery by second set of client
conputing devices. [0092] C ause 37. The nethod of C ause 37 further
conprising obtaining one or nore of the listed resources if the one or nore
of the listed resources are not available. [0093] C ause 38. The net hod of

Cl ause 35 further conpri sing: sel ecting content to be | oaded at
t he second set of client conputing devices based on the list of frequently
requested content; verifying availability of the |isted

resources for dellvery by the second set of client conputing devices; and
obt ai ni ng one or nBPRItBNS te@INGe raques foe e dpigagngdiclastie one or nore of t he

| sted resources agufohe 3 AkPihe, ckROUAALAUTS B AICLIRE: SOTBLST NG

nonitoring resource re afir conponent served
behavi or ; compdting devices as a function of the dctcrmmcd clas«:,

providing content information to the identified cache component.

[6073] Clause 18. The method of Clause 17, wherein the defermined class
corresponds o a temporal domain.

[0074] Clause 19.  The method of Clause 18, wherein the temporal domain
corresponds to a first time zone, and wherein identifying at least one cache component for
providing content information fo clienf computing devices as a function of the determined class
includes identifying at Jeast one cache component for providing content information to client
computing devices in a second time zone,

0075} Clause 20, The method of Clause 17, wherein the content information
comprises frequently requested content for the determined class.

[0076] Clause 21, The method of Clause 17, wherein the content information
includes addirional information associated with frequently requested content for the determined
class.

{0077} Clause 22.  The method of Clause 17, wherein the confent information
comprises a list of frequently requested content for the delermined class.

[0078] Clause 23.  The method of Clause 22 further comprising verifying availability
of the listed content {or delivery by the identificd cache component.

(6079} Clause 24.  The method of Clause 23 Turther comprising obtaining one or more
of the listed resources if the one or more of the listed resources are not available.

[0080] Clause 25. The methed of Clause 22 further comprising:

selecting content to be loaded af the identified cache component based on the st
of frequently requested content;

verifying availability of the listed resources for delivery by the identified cache
component; and

obtaining one or more of the listed resources if the one or more of the listed

resources are not available.

220-



providing for the availability of content associated with the observed
behavi or at a second cache conponent. [0095] C ause 40. The nethod of d ause
39, wherein providing for the availability of content associated with the
observed behavi or at the second cache conponent includes noving the content
fromdi sk nmenory of the cache conponent to nenory of the cache conponent.

[ 00963 C ause 41. The nethod of O ause 39, wherein providing for the

avai lability of content associated with the observed behavior at the second
cache conponent includes increasing expiration data associated with the
content in nmenory of the cache conmponent. 10097) C ause 42. The net hod of

Cl ause 39, providing for the availability of content associated with the
observed behauitsi] GrutelRé. sedbndndlache! démponknturihec|codedsinhrenaging thche

content fr ti 00981 Cl ause 43. A system conpri si ng:
a first ng%ﬂ?@i&ﬁﬁmﬁgﬂwcﬂaﬁ }gﬁggla5500|ated with a content delivery

net wor k serV|¢@mp}6deéﬁ mﬁhwsumodﬁmEMWmsﬁ\ﬂeﬁmnmmmgmgnm1mﬁnﬁmamemn£ IS
operabl e t in_a resour.ce re

dovi cor b discPar BoPRGeh {PRPER RO SE b AR Sl B3 AR KRE P R B or of
client compibhdagioG@viceest;the cache component.

[0083] Clause 28. The method of Clause 26, wherein managing the identified content
at the cache component comprises altering cache control data associated with the identified
contentt in memory of the cache component.

[0084] Clause 29. The method of Clause 26, wherein managing the identified content
at the cache component includes obtaining the identified content from a storage location.

[6085] Clause 30. A method comprising:

determining a class associated with a set ol client computing devices;

monitoring resource requests for the determined class;

identifying a sccond sct of client computing devices as a function of the
determined class; _

providing confent information related fo the resource requests to the second set of
client computing devices.

[0086] Clause 31.  The method of Clause 30, wherein the determined class
corresponds to a termporal domain.

[0687] Clause 32, The method of Clause 31, wherein the temporal domain
cmmwmﬂsmaﬁmmmwzm@amh%mﬁnMmM@Mgamamdwhﬁthcmmmm@dWMw
as a function of the determined class includes identifying a second set of client computing
devices in a different lime zone,

[H088] Clause 33. The method of Clause 30, wherein the confent information
comprises frequenily requested content Tor the deternmined class,

[0089] Clause 34.  The method of Clause 30, wherein the content information
mecludes additional information associated with frequently requested content for the determined

class.
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nmoni tor resource requests for the first cluster; and i dentify
content for a second client conputing device as a function of the nonitored
resources requests for the first cluster; and a client
conponent for managing the identified content at the second client
conputing device. [0099] C ause 44.The system of C ause 43, wherein
managi ng the identified content conprises noving the identified content
fromdisk nenory to nenory of the second client conputing device. [0100]

Cl ause 45. The system of Cl ause 43, wherein managing the identified content
conprises increasing expiration data associated with the identified content
in menory of the second client conputing device. [0101] C ause 46. The
system of O au8®¥0h&laughisy ei Aberaneilicngf theust diht Wiarda bhorreeatt infoiytes

obtai ni NGeduliid-AGRE difloGekalp R Rtk LERM for HeURBGnLAZRLI ON- VHAT 1S CLAIMED
IS: I . A nmethod conpri sing:
[0691] Clause 36.  The method of Clause 35 further comprising verifying availability

of the listed resources for detivery by second set of client computing devices.

[0092] Clause 37.  The method of Clavse 37 further comprising obtaining one or more
of the listed resources if the one or more of the listed resources are not available,

{6093] Clause 38.  The method of Clause 35 further comprising:

selecting content 1o be loaded al the second set of client computing devices based
on the list of frequently requested conlénl;

verifying availability of the listed resources for delivery by the second set of
client computing devices; and

obtaining one or more of the listed resomces if the one or more of the listed
resources are not available,

0094} Clause 39. A method comprising:

monitoring resource requests at a first cache component based on observed
behavior; and

providing for the availability of content associated with the observed behavior at a
second cache component.

[0095] Clause 40.  The method of Clause 39, wherein providing for the availability of
content associated with the observed behavior at the second cache component includes moving
the content from disk memory of the cache component to memory of the cache component.

[0096} Clause 41.  The method of Clause 39, wherein providing for the availability of
content associated with the observed behavior at the second cache component includes increasing
expiration data associated with the content in memory of the cache component.

HI097] Clause 42. The method of Clause 39, providing for the availability of content
associated with the observed behavior at the second cache component includes obtaining the
content from a storage Jocation.

[0098] Clanse 43. A system compriging:
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nonitoring, at a content delivery network service provider, resource
requests froma first cluster of client conputing devices; identifying a
set of content corresponding to the resource requests fromthe first
cluster; prel oading the identified set of content at a cache
conponent authorized to service a second cluster of client conputing
devices in anticipation of requests fromthe second cluster of client
conputing devices for at |east a portion of the identified set of content.
2. The nethod of Claiml, wherein nonitoring resource requests conprises
nmoni toring resource requests froma first cluster of client conputing
devices in a first tinme zone during a time w ndow, and wherein prel oadi ng
the identified set?d¥stdGHEhPORDRPPIERSE BFerdadivig & sentedsistivary agwedt of
content  aferdceGRERRr, GABRAMNEBN I BHERRK bARDrHRsSSE MlopRatlihg. second cl uster of
client conputing devices in a different tinme zone during the same tine

wi ndow. 3. QUREN AEstier requett e Arst aigcepptitgdptsf yi ng a set  of
cont ent COFreSand&&Qmﬁ9mEh%ta%ép&ﬁﬁ%ﬁﬁ &%ﬁé%ﬁmﬁﬂ%mhﬂéwFhfé%mﬁ%Hﬁﬁﬁ%
conprises identifying frequently requested content for the first cﬁﬁbter.
4. A met BO@cgonpri sing: obtai ning a resource request froma first
client conmputing I.ce. at a : . JLVeLry. network service provider;
determning a cIagg&ggggg%g%é%ﬂﬁﬁfﬁ&yggh¥¥$%%u@ﬁient conmput i ng devi ce;
associ ating the clidgsificoiiert her reguasht dincombmnig device as gplimkibamdbhghet he

requested_content at a cache conponent of the content delivery network
service 5?%@fﬁgFmggugl?ﬁﬁ%‘@5%6659pwgﬁa%§ociated cl ass. 5. The

met hod of C ai m d,a whet ebmpebebtefor mdinagng e cleds®:d contes pomd sei@d alisar vi ng
behavior(%%enwshne 4nd. determ ning the class based on the observed
behavi or .““MPYE SR The method of O aim 4 wherein prel oading the requested

content at a pas¥leCig@spPNenTheagsien bbamicon, GhetiienAs80CHhaIRAIIASSent
conprises correlating a.class associated with conmputing devices serviced by
the cach&“RBHHRENTEWIT fopieddwpierniipa dlits Begorde semareal fietscarelipitr st
client copppitinddedeyi ce.
[0100] Clause 45.  The system of Clause 43, whercin managing the identified content
comprises mereasing expiralion data associated with the identified content in memory of the
second client computing device.
[6101] Clause 46. The system of Clause 43, wherein managing the identified content

includes obtaining the identified content from a storage location.



7. A nethod conprising: determning a class associated with a set of
client conputing devices; nonitoring resource requests for the determ ned

cl ass; identifying at | east one cache conponent for providing
content to client computing devices as a function of the determ ned cl ass;
provi ding content information to the identified cache conponent. 8.
The nmethod of Claim7, wherein the content information conprises a list of
frequently requested content for the determ ned cl ass. 9. The net hod
of Caim@8, further conprising: - selecting content to be | oaded at the
i dentified é%%ﬁ@lééﬁﬁﬂgﬁﬂﬁf%ased on the list of frequently requested
content; 1 qﬁ&ﬁﬁj&gn Yl abi ity of the listed resources for delivery
by the identified cache conponent; and obtai ning one or nore of the

| i st ed resour cesmichit¢rive, enecaptenmiel yenf netheklstistee proedoresascearguaaBtirom
avai | abl e. f . Jdaim7, further conprising nmanagi ng

the identif r’iéiéiS‘éB‘ﬁ‘t:‘L:g%‘E ‘Igte“ ‘qu’ti.’%’%gg devicts!
identifying a set of content corresponding to the resource requests from the first
cluster;
preloading the identified set of content at a cache component authorized to service

a second cluster of client computing devices in anticipation of requests from the second

cluster of client computing devices for at least a portion of the identified set of content.

2. The method of Claim 1, wherein monitoring resource requests coniprises
monitoring resource requests from a first cluster of client computing devices in a first time zone
during a time window; and wherein preloading the identified set of content comprises preloading
the identified set of content at a cache component authorized to service the second cluster of
client computing devices in a different time zone during the same time window.

3. The method of Claim 1, wherein identifying a set of content corresponding to the
resource requests for the first cluster comprises identifying frequently requested content for the
first cluster,

4, A method comprising:

obtaining a resource request from a {irst client computing device at a content
delivery network service provider;

determining a class associated with the first client computing device;

associating the class with the requested content;

preloading the requested content at a cache component of the content delivery

network service provider as a function of the associated class,
. The method of Claim 4, wherein determining the class corresponds (o observing
behavior over time and determining the class based on the observed behavior,

6. The method of Claim 4, wherein preloading the requested content at a cache
component as a function of the associated class comprises correlating a class associated with
computing devices serviced by the cache component with the determined class associated with

the first client computing device,
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cache conponent. 11. The method of Cl aim 10, wherein nmanagi ng the
identified content at the cache conponent conprises altering cache control
data associated with the identified content in nenory of the cache

conponent . 12. A method conprising: determning a class associ ated
with a set of client conmputing devices; nonitoring resource requests for

the determ ned cl ass; identifying a second set of client conputing

devices as a function of the determ ned cl ass; provi di ng cont ent

i nf or mati on’r el at’ e8P ¢HPTISEEour ce requests to the second set of client

conputing devi cegehiRRk helRekL0R.181 wiBIUESIr3 1N cgﬁag%t_ fdset of client
conputi ng devices for content corresponding to the nitored resource

requests. mpgitorTige csmatdeodqots Qrahenidamindderieisn t he cont ent
nror et e, ©TPULARSR bl ol ERETLLLERUERCSH SR Syt P!
resour ce requapithgakviaed dsrasin@rahe teaponart cbver tinme to dynamcally
determ ne a behavioral class, qof client conputing devices;

providing content information to the identified cache component.

8. The method of Claim 7, wherein the content information comprises a list of
frequently requested content for the determined class.

9. The method of Claim 8, further comprising:

selecting content to be loaded at the identified cache component based on the list
of frequently requested content;

verifying availability of the listed resources for delivery by the identified cache
component; and

obtaining one or more of the listed resources if the one or more of the listed
resources are not available,

10, The method of Claim 7, further comprising managing the identified content at the
cache compeonent.

11, The method of Claim 10, wherein managing the identified content at the cache
component comprises altering cache control data associated with the identified content in
memeory of the cache component.

12. A method comprising:

determining a class associated with a set of client computing devices;

monitoring resource requests for the determined class;

identifying a second set of client computing devices as a function of the
determined class;

providing content information related to the resource requests to the second set of
client computing devices in anticipation of requests by the second sct of client computing
devices for content corresponding to the monitored resource requests.

13. The method of Claim 12, wherein the content information comprises a list of

frequently requested content for the determined class.
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mat ching a class associated with conputing devices serviced by a second
cache conponent with the behavioral class of conputing devices determ ned
based on observed behavior at the first cache component; and

providing for the availability of content associated with the observed
behavi oral class of client conputing devices at the second cache conponent
in anticipation of requests for the content at the second cache conponent.
15. The method of Caim 13, wherein providing for the availability of
content assoéfat et Wik ©RWrsBEer ved behavi oral class of client conmputing

devi ces at the sefonfl,GAGNS.LOTRRISN: | BRI UGS hAGERASHNY LKA 3hI SRt 2

associ ated with the cont’ent In nDry o e seconhd cache conpone
16. A systenﬂ@gmmndsbﬂ@womldwﬁ@&ﬂ&M&@Hmetmnkwupalnt of presence associ at ed
with a content deliv

1 1 rk
poi 1t of pr esenca™ T BB bt e Ls B T AR REShy il Ra TR bY R s e

client conmputdm@ndmbigee behaviordSHRe bAtempuliag tibvisds deldrifed GOITRWhHIdbgrdayi ce
with a first cluster of client conputing devices; noni t or resource

requests froh??ﬁ@"ﬂP%ﬁ“&%ﬁ@%%@“Wﬁ@maﬁﬁ ci pating content needs of a second
client conputing %Wdﬁl% mmmm dr oﬁtl&‘?{ fsls&%upwﬁtiﬁcr observed bcmﬁ&w fy

content for a the second client conputi ng device as a function of
moni t or ed r eslewr cleslimégomptisny devitdseatf the secaidusiche compehnent in ﬂl1p¢10&ﬂl(lﬂle()1é.n

|dent|f|cat|%nwg(i%lﬁmconm%a{h%%u%% tent 1ot t he second client computing

devi ce wi t hout' "Fecel Vi ng any reques FOR PR Y cond cli ent conput i ng
device for the ideid nfeled coalamt ]3,amtlerein provaligyd if@nthec oplaRENL of Qontent
nanaging\the identified con&ght at the second client conputing device in
ant i ci pABPIHCOHMgE e8teevasyd %0@&&Bm0k¢lie@hf0186mtqeﬁ§eﬂévihEéewﬂ Epe

i dent i fi:&ﬁip(ﬁ@ﬂt Rlludes increasing expiration data associated with the content in memory of the
second cache component,
16. A system comprising:
a first network point of presence associated with a content delivery network
service provider, wherein the first network point of presence is operable to:
obiain a resource request from a first client computing device;
associate the first client computing device with a first cluster of client
computing devices;
monitor resource requests from the first cluster for anticipating content
needs of a second client computing device not included in the first cluster;
identify content for & the second client computing device as a function of
the monitored resources requests for the first cluster; and
provide an identification of the identified content to the second client
computing device without receiving any request from the second client computing
device for the identified content; and
a client component for managing the identified conieni at the second client
computing device in anticipation of requests by the second client computing device for

the identified content.



