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

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

utilization of a content delivery network (“CDN™) service provider. A CDN server
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a cache server; [L§011] Fi ure 5is a flow diagram
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request by a cache server;
[0011] Figure 5 is a flow diagram of an illustrative method for processing a
resource request at a cache server; and
[0012] Figure 6 is a flow diagram of an illustrative method for managing
storage of a resource at a cache server.
DETAILED DESCRIPTION
[0013]  Generally described, the present disclosure is directed to the

management of cache resources utilized when a client computing device requests content
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[0012] Figure 6 is a flow diagramof an illustrative
nmet hod for managi ng storage of a resource at a cache
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information as will be described in greater detail below. One skilled in the relevant art
will appreciate the additional hardware/software components for processing the
translation information may be included with the execution of a multi-purpose software
application, such as a browser software application. Alternatively, some or all of the
additional hardware/software components may be embodied in stand alone or specialized
components configured for processing the translation information. Although not
illustrated in Figure 1, each client computing device 102 utilizes some type of local DNS

resolver component, such as a DNS Name server, that generates the DNS queries

attributed to the client computer. In one embodiment, the local DNS resolver component
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[0018]  Each POP 116, 122 also includes a resource cache component 120, 126
for storing objects from content providers and transmitting various requested objects to
various client computers. Each resource cache component 120, 126 is made up of a

number of cache server computing devices 130, 132, 134 for obtaining and processing

requests for network resources. Each cache server computing device 130, 132, 134
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of Point of Presence (POP) |ocations 116, 122 that

correspond to nodes on the comruni cati on network 108.
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configurations provided in Figure 1 are illustrative in nature. Accordingly, additional or

alternative components and/or configurations, especially regarding the additional
components, systems and subsystems for facilitating communications may be utilized.
[0021] With reference now to Figures 2-4, the interaction between various
components of the content delivery environment 100 of Figure 1 will be illustrated. For
purposes of the examples, however, the illustrations have been simplified such that many

of the components utilized to facilitate communications are not shown. One skilled in the
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http://additional information.cdnprovider.com/path/resources. xxx

[0024] In another embodiment, the information associated with the CDN
service provider 106 is included the original URL, such as through prepending or other
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corresponds to resource objects that should be
obt ai ned by the client conputing device 102 as part of
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resource identifiers can be generally referred to as
original resource identifiers or original URLs. [0023]
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acquiring the content correspond to the issuance, by . .

néqgﬁcatlon

detiee £03 dar issurspuPNSglugeiios hemosoureerly RL ghit iresyilts Hrihe

esql.ver a uery, far Mol r
of S B Rl b bl e RPHEAERRL The
1 S8ANCE Tof DN D Atéddt dovi@spondingeo the “arghdtie “CcawMportions bOASIRL are
of the translated URL. After resolving the "." and

wetldmbwpand havesnad besrhidlusiraiedided URL, the client

conput.i deyice 102 then issues DNS query for the.

" aoleRP RV iicie o R0 i Rl Pudhani T aiaR spfiGiment, the
SIS BAT H8STuAGH RAT tht atdaMBrobRlet N BortioR ISP RV bAghal PRI! ii@tifies a
of the enbedded URL. The issuance of DNS queries ] )
netwrorle sgbedi sughtas apH@ dddtessnd atPYS sevit cpopericonb! Sodsseciated with

tl‘[%%lggl]r sewyx?%}qogr?(gf@%@ 2 ‘g%v?e%&g{i}élg%:ﬁ?i’ fP! aﬁaggg gsead specific network
aéti ré&%ﬁlg;tga[gfg?@@ggfm%éngﬁt ?ﬁgﬁ?iﬁf ule. lr]ﬁfs)%tth%f &Ab&fiment, the
gi na
IR dédrtssf ¢amsbeashared by one or more POPs 116, 122. In this embodiment, a DNS
query to the shared IP address utilizes a one-to-many network routing schema, such as
anycast, such a specific POP, POP 118, will receive the request as a function of network
topology. For example, in an anycast implementation, 2 DNS query issued by a client
computing device 102 to a shared IP address will arrive at a DNS server component
logically having the shortest network topology distance, often referred to as network hops,

from the client computing device. The network topology distance does not necessarily

correspond to geographic distance. However, in some embodiments, the network



net wor k address, such as an |IP address, of a DNS

server conponent 118 associated with the CDN service
w@emovizker4 106. I n one enbodi nent, the | P addr eB&I/US20089/038897

speci fic network address unique to a DNS server

conmponent 118 of POP 116. In another enbodi nent, the

| P, address can be, shared y on nor e s 116, |1
tQnRlqgyi @s@mgﬂnn%gnferae@qs gnogtgstt %wgqléﬁé‘@nqepbemeen a client

[ FQ:EE t o- many network routing schens,
C%ﬁgﬁt@de%&clgét%ﬁdau ‘a specific POP, POP 118, will

receijom27l he watusatingsl refdeiee tid Oipued 3 nateihekol mp cabm@yidentiﬁed
For exanple, in an anycast, | enent at_i on
1}9@”8

eﬁlﬁﬁdﬂ@wﬂtﬁy (gr cinyepthes opphied eVi cweafio PENSa @ﬁ‘@F eEI1 I%’e DNS
SERRETI P 0 AL EOMBEBATY e o

ﬁ@hﬁ&l@en@ﬁentoédr@pm gf @vid 000 @hcoaineosk tHoPNS kevenst inethe DNS
client conmputing device. The network topol og%e di st ance

cemegnmb{ll&é@és@artm yeQusHts él@qoémlfi%D@é%gwaﬁha mpts to resolve the

di st a t
B o SRR rab BRI 8 R R St B psolyp the DNS query
b$ h@ntiBah ﬁkﬁm\@ddfeséloi“taaﬁ@l% Refaneempandet tHROVlL pragedsithgrequest for
deV| ce 1%2 and a POP. [0027] Wth continued reference

theorefigptadereSourpdy  distdeseribstl abn@e, @ﬁ&@tqdd@ﬁwrﬁfr ggFhe component 120,

SRR Thd @ R ER B R SRR, St o
afi P CDD LS he &@ﬁés%ﬁﬁ@é&kdé%drﬁ ah&ﬁeloffdugdenéﬂchldgb PebOfAche server
the client conputing device 102. Once one of the DNS

cerapbﬂﬁt@dewwetm ¢heDRin sarporiddtof e onteobprpgiler bt r equest ,

th ttenpts t |
oquiBBS! |\ URPR T GEPR af FaTERETAT PRy GylsR A0 4G (ora
r&ggfégrca% chBpHAB 131 INSHBUBNS L¥vdrdQidpdnyhtd 8apkolides an IP

ress of a cache server conponent that w Il process
afidressr efjubstcatlor stiver rceqlpesmgcﬂems,omsoerce A@CH@wmpbe@ht or load

bove sel ected resour che conponent 120, 1
belaneegiodediong ﬂsVIF%cfa&%at%ﬁ Wit hPSOf Bﬁgcomi’gnen The client
c%rg i @ 1&:%@528& f utilizé Inte ?’[ E@anﬁni%ﬁcﬁ{ biPaRbIst @ request the

e request ed resource from another Sour ce,
rSuake ﬁ&‘mﬁa pehe saachmngetivg devioerpd, ildg, dehidedifwd b[yhhe IP address.

11 f th d 002 .
Thp 6RPHSERBET POMPBRN AL LS ﬁﬁiﬁ 445 R S i et s wil be
dﬁéébedlfhd' Ner Beth %9%65613 ?%fa Q'i‘&%ﬂﬁ@tto 120, lich? @%mpﬁt!i}% device

Server comnponen provides an | P address of the
16ach§pséfivaly, abepeiche getley | @amputiag odeviee cachegin transmilting an
nponent or | oad balanc r/Ioad sha E g€V|ce

inialroiion CaTtR ¢} (Be FEBSHFS COREENE pemophhilp reqsiving the
re%?ﬁi%ﬂ% 3l (ﬂ%vbig the %ﬁé | Eﬂ%egorﬂédtlﬁ(t;rﬁ dihdiLiBGke l?catlons. Upon

commufii‘cati on pr ot s to request the resour rom a
ré28iph ahé edguested fAPLIcE ROthee piazesséd By tﬁéﬁroﬂéﬂapmiemdnf dretlhe client

by the | P address.
computing device 102 as appropriate.

[0029] Referring now to Figures 4A-4F, multiple embodiments of the
interaction between various components of the content delivery environment 100 will be
described with respect to the processing of a resource request by a cache server computing
device 140, 142, 144. For purposes of the examples in Figures 4A-4F, however, the
illustrations have been simplified such that many of the systems, subsystems, and

components utilized to facilitate communications are not shown. In general, and as will

-8-



The cache server conputing device 140, 142, 144 then
processes the request, as will be described in greater
wa@izuoai4obel ow, to provide the resource to the BOT/E81009/038897
conmputing device 102. Specifically, the cache server
conmputi ng device can begin transmtting an
initialization portian .of the,reguested.content_ from .
bp odggert Py SRR e ‘?Iaelget?e@?‘?ﬁ’go 156" & ?Cﬂil%gcaﬁg?t?eg?% gprputing
dbRBes BOUESE ethat hie RO k&MerfiddOomtO bR ShitisliAkids Fragment for storage in
| ocations. 'Upon receipt, the requested resource is )
nielnemy pé@cEEs dd4bandt i br ove rempipigc Bagroento fon perage in a media

ST 0SS SRR Sl st 1
ofid eﬁlﬁgdih@ht? BRI nREL WRSnig ?ﬂggﬁs\?tﬁ l@@ﬂﬁﬁﬁ% Raf® t% Hfment.

content delivery environnment be descri bed

Wi t h [0088pect With refeeenpe noess FizyratAa casbosares comguisg device 132

by. a cache server conputing. device 140, 14 144. For,
IeFGivES & -qUsHt lopan eklgﬁfgﬁ%@ 3 Gy UL ng deyiec %%\NQ‘PQP receipt of the

| | iR bdied irfshakicOMBY: majori

! 0L 2R B Do RAIR L SR PN rrs

fihgmiht dfahe obeonficincattongs nedi asstcibdwith the cghreeade; computing
and as wllbe described in greater detail bel ow,

deHFecush & érl%ﬁliqlﬁ%‘c%ﬁ@fys]esrzx/’é‘rt%@o?fﬁmﬂtl%gkrﬂ 805 exAmplgfhe storage

4.ar j i Y tihal.baat i 4

g S PGPS AEOBE by e e ha R0 compuine

devic3®e sueirathii fg freqagse irs tHomabieyafegmentapontidn amay be sent
havi ng a hi gher | atency than the nenory in which the

. . y .
impediately. - MFBativelagemothes cxargpledthe CACHSTETERIEBRIPHEME device 132

t he _one_ of: re r MY f. TS :
oA 5B o B (AR B SRRt or e
nibforitd fRaahat pefivar Tngbicomayedd olizkdZoridetify @sbat or available

request for an object froma cljent computing device )
stooEe logrsians Hclbe pajonty tiFement; neion iy storgbingppléiple steige locations

cache.server c i [ 2 begins retrieving a

(%ﬁ 8?F¥§mﬂ¥gﬁﬂgﬁ¥8%?&gﬁggﬁgﬁggéﬁfron1a storage nedia
asso@i@ipd ViuttahhiglCAGhe sEfs NRE a6 BiEDtet g ftakié eRjority fragment
such as a local disk menory 152 in this exanple. In

portienedzrphabe semer seovragos | Giccildn Rinshwansalisingt the rigjjialization
TBERPECAEE ARt R RGOE: PEEe BRI Brom « memer

chhr PLAPOML AR MboddBese e 1JFAEdisRt @bMory 152 likely has a higher
Alternatively, in another exanple, the cache server

latmp ussoniptafiewith eecell Dfdale Gersfipmathan tleecmemyprioh42a(e.g. RAM) of the
service to identif appropri at e st.or.a | ocat,i_on
o3 EREr bty rviegiiznt RooroRgh: SHEBETy Bl frement
gk e 28En&S 1BAeMbIvk YhPcRRS kerQbr @r@hkiabldeviet @ BEAN transmitting at
l'ocations I'f the majority fragment portion is stored
ldast arpbrtioplof thet mgaged olyettiasrsol ssidie mqudsbis puegseiesAbthe same
til%%?%{eag% %f %%esgnri%ieﬁyzg{igﬁq )fr'agment is sufficiently large such that the majority
fragment, or fragments, can be retrieved prior to completion of the transmission of the
initialization fragment portion. The cache server computing device 132 can the begin
transmitting the majority fragment over the communication network to the requesting
client computing device 102 upon completion of the transmission of the initialization
fragment portion from memory 142.  Alternatively, the cache server computing

device 132 can the begin transmitting the majority fragment over the communication

9.



[0031] Substantially at the same tine as the request
for the majority fragnent portion, the cache server
w@wpar4onyg devi ce 132 begins transmitting the PCT/US2009/038897
initialization fragment over a network to the
requesting client conputing device 102 froma nenory _
conponent 142. 1n this enbodi pent,. the |ocal.disk . s
FEYE b T 2oRioRERS cheft SamRr gt pevnis WRc 908 Betdielis fqsiyine the
| t axjR&UdRl HRM AN AR hY pdARn(B- Shown as bein
ﬁ%o?%r%%@caéke sgzlrver con‘pﬁti ng devi cg 132. ) ] ¢
pAsAdxidirerg| e local cacheisaget bemputirty ddviccanemaryf g ranskilled in the
fromthe nmenory 132 all ows.the cache server.conputin
refexAnt @rty wlbé@?rﬁm@tﬁath%%h@tlm%@ﬂéftﬂqnegéame&ﬁ &W%%ﬁf"ﬁ %8“‘1 and
! 0 d frik 868 devices.
AEES B Stor, 1B0AInESnd B GALRRI] Sri PERBRALL dovices
fragpeo3e] i s el ahisdihynt] dregeajsrichirigraenttjvetiomjsondttrgtained by
fragnent, or fragnents, can be retrieved prior to

theorashe 64r6er QOMRUKEE CPgAg S &rarogesinga stpiedrent roertoiqr the same
t jon. 4T | | .
o5, RATRL S DSGER S GErSAB TR, Sl i

opMefion Bfa caNFYaiveatdngiutingidevic, siich b kecheaegrvestamguting device 132,
client conmputing device 102 upon conpletion of th

+ .

. e .
ther mpjoRTS BADPENS OTtiNR AN by BPTeslaniresmary A Géimprdsbia bofyansmitted to

fragm menory,.142. .Alternative : C e r.
o SR B L T S BB Pt e o e
ORI 3 e REBRINT ravgént bf theapiBRIG feaiicanpativn naythe deteeed (or at

request | g(g client conputing device 102 as soon as it
Idastgirivgitized &rwvagvrithg).maj ority fragnent. Although the

initiglization. fragnment. pantion i ' .
pr ovi[@ie?’aff r olﬁw“?ﬂ & %BErgflag:gcmeonse esﬁlggqg\é\ﬁnép%fﬁvﬁg %gbhﬁ%gle Precise
tiRAP bY _l&ﬁt?mffr,%ﬁi&ﬁ"jg' ArfidirARnfitfiag rtRd @Maslizadoh ad Inbajority fragments

appreci ate that the initialization fragment portion
camyarye Ts will o dechppresiatad oyt et skiked ist the relsyast agjdhat as a network

.l ocations and/.qQr by other cache server .conputin
e Sy G 555 B SO BT par HErE, Pyt Ry Hagments can be
stfof‘m%g RYatd ARdiaSviflteh a PEfrel 1Be U2 DY¥r fhBe G&GEk S8 MARing a higher
conmput I ig devi ce 132 for processi n%] a subsequent
lategy eban thomeniery savhidbihe dnitialQatios kiagineet i Atordde For example, one
relevant, art will appreciate that |.n accor.dance wth
of RSB FBH SR PP BaHE BorGi Mol DR GO v LBl server
' f DYcRRYE-68sed IoraddB0MBh Wid Edhtent provider’
C%Pgmgég%ﬁ#gn ma\)L/6 begg%g)r ed ien rré?r%ry 142 in _or%lnerprOVI e
otiginbeereardnd mird the like. t Ae describod abovepwtiengndehjéat és 1@@ested by a
In this enbo imsrit owever, suc stora%e woul d .be besi
clignstugEae Vs 198ndealoeqivingarAihe fETVSE COMBUIE gFY1pS can begin
194 i | £a8dal , while th
p%{r"?‘g???ﬁh%e iR dE radct nhg@%?'léfc‘?%]fﬁ’f‘? Al memory, while the
ite Ciaginent seymonntds stiidved drannandikerledagvamichasta captetpeer’s disk.
neggite
the precise timng of locating, retrievin

d .
t r and¥3# i nglnt peother dustpbYR jHHPOSHRE ) %F%efs‘ieggﬂ@ﬁ‘fts can be

segmented into three or more fragments for retrieval. In this embodiment, the

initialization fragment can be stored in memory of a cache server computing device in a
manner as previously described. Additionally, an intermediate fragment stored on another
storage location, such as a cache server computing device disk, while the majority
fragment is stored on yet another storage location, such as on the origin server 112. When

the initialization fragment begins to be served, the intermediate fragment is retrieved and

-10-



can vary. It will also be appreciated by one skilled

in the relevant art that as a network includes a
woeoober400f | ocal and non-|ocal storage nedia, RPEEUS2009/038897

majority fragnments can be stored on any storage nedi a

within a POP 116, 122 or in the network 108 having a

hi gher | atency than the nmepory on which, the )

sprrvedsi 2l itheampionitr fragmeniis sekrieyed fiom the opginsshT oD Yiferghodiment,

nore majrity f [

7 sfulE Bk <80 JEChRe Bl Tt Be LUIEPr 1RBRyhan e

n®iincty SQQW%@Qﬁwioﬁto@m&gﬁﬁtieﬁﬁati@ﬂfr&étﬁerﬁ @@ but a lower latency
provider's origin server 112, and the |ike. As

thiwstbe istraezealooaton afttbe majordhjftementperégme Stcserdiigly the size of the

iR SBteT e HEY MEEE R  BIFHOE ROl SRiEA 1o rewieve the
mhafbrity Ardc@dnt QRridrag mf&ndtﬁ@l?glt@:t Bhdhch ramiha di6e@d locations of the
y

menoiy, Wwhile the majority fragment segment is )
intetmddeate dnd muoritn drdgerent pediond mayeh basubsteriols dideents In this

ERONGROCT T e e -
td TRARBAL S §QVick ]‘j‘:ﬁféria,e‘é@dh R cdddiof serhQdicBBNés bdrdevidth, guaranteed

Initialization fragnent can be stored in nmenory of a

seackevaidabildy, wdmplani sigrage\dndehé lika Annledesesibed above with regard
FETE ST A I A PR -
n?@ﬁ@f‘etaﬁﬁ&ﬁw the QFH R r BSHpEEhctetee M ploBesking ab&IGhét request

ragnent 1S stored on yet another storage |ocCation,
feutbésase arje¢the origin server 112. \When the

initialization.fragnment begins to served, the

|t AR ot N Rnagfimee hevraT ey ol IRACE PSS ke e by he

VARG bk r{eg&”ﬁn&egé Ii}lh%frﬁﬂi\?ev %&b{)&iﬁﬁh{shr‘% QRigE Ro SRt V&%seribed in
n one enbodi ment, the storage [ocation of the

réfeteacdTid iFgae finaghthnthe nexeeftiore timt hhgheradeatoeadon fiean which the
the nmenory (e.g.,. siorage | ocation, of e .
maieHLy AaERignt §PreYid mlgvpr@fqr%ﬁ o s&ur%ﬁlgo% caghgysgryey computing

rage ' : QU LY fr .
P SR PR 0 SRS ol TOBRERS e oy
fifapmghe ot for fehtastedo ubidcth €rom fdisic trhamiory 50 hef tahother cache server

required to retrieve .the majority fragment portion. ..
campetingdqwcsl \30. (Indhis skamplp. B cerlte SOGT SEPPERRETEIS1 39fis in the

the 4 dj a jorit 0OL 1 10N -
SHIE 3 SO, S0 TP O POE L OBR AP e s
chGuliny @svidedi 32t hera fighsiEjsOht GnitifliAgor fiagpent poatisn ard theanajority

all ocated according to financial or service criterja,,
fragmmntagoitient tootheselinh gempyting dsvicpdPdwi 48 Preyoushy teaatped, the

. Lability, S
oGt} S5eREBL AR P PR Pl 0P R R IRb I bbliion
tiRNGieaNRREABE devied €01, NTid @hjozat fratn e Goriah @fidytnot be maintained in

fragment portions would not be retained by the cache
theememaprycldrhawiener faesibsequent regrestsdesthagbisckubsequent

' equ?(?d‘?,d of Mt% 16 eren((:)ebJ neo%& "to Tigure 4C, the cache server computing

device 132 again receives the request for an object from the client computing device 102.

In this illustrative example, however, the cache server computing device 132 requests the
majority fragment from disk memory 150 of another cache server computing device 130
from a different POP 122. The cache server computing device 132 would then begin

fransmitting the initialization fragment portion while retrieving the majority fragment

S11-



[0035] Wth reference now to Figures 4B-4D, the
processing performed by the various conponents in

W@ bwg/e240k4 ustrati ve enbodi ments is simlar to REEUS2009/038897
described in reference to Figure 4A with the exception
that the storage |ocation fromwhich the majority

PoiHe. SebyaRSE Bt M s Portan el HE Trsfpull” In ve
a%x@t’heraé]te?@c{tﬁ'@ tonfHadink ¥ hb S sty "RlsheRY iag bk h@tﬂ@%cpfriiﬁé%’a separate

ragnent of the requested Object fromdi sk nenory _
nofwaakbhdedr meawing 16@ raseshavanpuit Figgreddyi e k@0, a Istorege gnedia 114

exanpl e,. the cache server co i ng, device 130, S. i.n

aswgggﬂﬁ@ﬂp%ﬂ oL STRCRREORT 113 i Shovy §’_cf‘igB’E?a4ﬂa th of these
<HBRIHRER, Yol sl B SRAL BRI O o s of
tineR | imftialiyatfonadirmienpopbition tdisctidsed c hiithntregaodpint | thg examples in

device 102.. As previously described, the nmpjorit.
Fisuprt Dp ot  oncHt) Bl WiSioad {IHoRistoRgsopid gHith the network

g ¢ g he cli i N
CHATHS. 15 MBS NSRSk BBt Ol Afon sgmen
poRiontrAdyiediyinamidally adjiusiey. 142 however for subsequent
requests for the object. [0036] Wth reference now

t
Fi gul@®3t, tReningamwev ieligare 4o vt s ey prao lgiznta@laﬁomuested

ecej ves . uest f j.ect [ :
OBV RRAHIE S ERhe heCRBRFRL LA AR Bfoncd o n
ikaMRMEbn bRt ah entsreicdRic Sagfpeit fYl dejaiy I3gment. In particular,
requests the majority fragment fromdi sk nenpry 150 of
uppibthetest Hf hidie sebjodty thopeehs Hefvele wPRPUIND deyismid2 retrieving the
.different. POP . 122 .Th he I ' 4.C
iy AT b 5GP AR TN o DF R S TR et STt as hard
diskagnenis pRetib@ly Wekdribed S tHel BNk NS H@g @r highler latency than the
fragment portion. Subsequently, the nmjority fragnent
mysorary df2 wb thel caeket seaves pompeting daviged 34 nakthie same time, the cache

al ternative enbodi + .5 he .ma qr.i t. ra n .
sty et BTR ok 106 PRk My REREh PR gssociaed
wihOMR: bBjektl GURe adddco] stdrB helia0rA0e hiBeE ahl%ﬂ latency than the

associated with the origin server conponent 112 as
nehovn 145 ofthguraeheervarcopputing fletipe 58. eltbibis erebrdimenththe second

size of .the initialization fragme ortion may be
SPEGeTThal § RTE g ORECPRTC PP Da: (It 17 Byfragpponent 112
SRRAARNy 4 BLUSSEEn, TR ISt CotPetifX @IS 2ibRgins transmitting
Figures”4B-4D in the event of additional |atencies
thees sotalepton iraginenhef rthe wibjdet dommumemenyi 19Asoveasthoviniefwer to the
descri bed bel ow, .thedsi.z f tfgsginitializaion. f i
RS E 3 ST AR R PGP i St DIPrTfdigts fragment is
rélfﬂé\%'d,nﬁle RV Rrel ot Buiftly ddvite%Birts@rahbth ithgS (B TRCHh&BAE fragment
the requested object transmtted by the cache server
oeanthe hetagrid evihe eedl@Rinpaelicbecaegnimgtdediceand likewise for the majority

fragment. Again, it will be appreciated by one skilled in the relevant art that the precise

timing of locating, retrieving and transmitting the initialization, intermediate, and
majority fragments can vary. Additionally, as previously described, although the
intermediary and majority fragment portions may be stored in memory 142 to facilitate
the transmission to the client computing device 102, these portions may not be maintained

in the memory 142 however for subsequent requests for the object.
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initialization fragnment, an internmedi ate fragnment, and

a mpjority fragnent hi particular, upon request of the
w®joee24014 he cache server conputing devi ce 132PCT/US2009/038897

retrieving the internedi ate fragnent associated with

the object froma first storage nedia, such as hard

di sk 152. As _previously desct.ibed, the ga d di s%( 152,

has A00Bhher WIthEHegee Al OreEP)e smpogmenh el & 53fjipe 500 for

[ R hiC servbr EEpRAFEIdAER30! D2, 134 will b
pgggﬁgk%ggve#kg2%£%$?ﬁ§§Ce@%gg 4%? 1%%, f£4 begi hs W e
deekibedvianploth §0Irhordutivie bo@begnd with slecicadipidbfia refudshfor an object

object froma secqnd storage nedja, also haviyn hlgger .
af Bleetnele teRuh CORPUHBRERYice kD). dP24 hig cat REvius scribed, a specific

: . : . ;
1 AL 50 RS8P, b2 LN R e e cON
s@kicgiploHasVias. cahpamnerly, hlpecifuhatiantdredrlcpmputihh dewesri30, 132,
time, the cache server conputing device 132 begins

184 ana e seleeigd by soffwarethatdwaz ¢ORPIICRIg FEATESBRICE REEhE SPBEPnCNt.
from ry 14 v t t t '

L DTHERT Y A g L sAO Bk bl AESTN52, 134 s

ahd bBEIE GandiBisEibAGTRAL inithlizaldn fy@tent tBE tikashject oo @fiemory 140,
conputing device starts transnmtting the_internmedi ate
1#2.ateef thy sachenservest cosnmuting deyecer e dfudst illkgirative egppbodiment, the

conput | eyjce. and |ikewi se for t .
rieppphf 34 4 CorpefBihr 1 B R b Bt Ao B B s aepriyipe cocte
séed OfnfiRing \RMce arAltdridtvelyl ehePmemoBemay Roftespohd to a memory of a

| ocating, retrievi ng and transmtting the

¢

peqricachel seredricompuiing deviedisagheas withinnthy 6ame YOPr caeeass POPs. Still
ﬁ%ﬁ{]‘?ﬁ\c/i%r@ﬁ“ bl ih{(t‘%ﬁ%alél&%{’éﬁ’%%%e% %%%fql#gﬂf%ggﬂﬁgrﬁﬁlustrated as stored

oRAheRAS, FRYskPRdSh MR ] dvant BRI Vapbfetidi® taghelihitialiitibA Eragment
transm S§sion to the client conputing device 102, these

ppoiohi ony @wy oprdédedaifiomaiotieat $tpraghclopatipppy Bach variations are
however for .subsequent requests, for t bj ect.[0038]

RGP H R SRR A aCoes BT o e eshhBsIPhER: of o

routi 00 ' i retrieving all
0 SBOPCD, ACUS 8 81 6048 EASPUAREANERL 1 i

retesning perionAbf tHeabiechG2cludihg all anttinmeelizFP Ondmgjomisy fmhgrhents. In an
the receipt_of a reguest f orar%g obj .ec% at the cache
illysirgiéve emhslimely tieipicwedigy andamalority fragmens R g, stored on a
C{, | o of
PJSRERLIAE s PSRN LB ACUhETEyC! o8 RGBS RSN cus
s@etviepuping\dediee cafGitiliAd b ecnvadtei arethansmat & peoedtiic teaeleat that the
server conputing devjce 130, 132, 134 be selecte
StoyR28 oP eaRiaR O AR RFSIEE STAZBITBLPRTIGR 18 oL KhevE ot dgaﬁéﬂpqe storage
n . |- At 0 ,
GRSl ORI i 1, RRERS BEftghne whstr o
trahNssTbs 8T e inftialrationiftdgaleny pértion if ccagpietet If the ttanemission is not

object from nenory 140, 142, 144 of the cache server., .. .
comRlsts: i the caehe s@ven pOTARITING| dRstisen CORHETUEHHSR dTAREMIEE, the Hpitialization

fragment portion from memory. Additionally, if the majority fragment portion is not
downloaded, the cache server computing device continues to download the majority
fragment portion (or intermediate fragment portions).

[0041] Upon completion of the transmission of the initialization fragment
portions, at block 510, the cache server computing device then begins transmission of the

remaining fragment portions (including all intermediary and majority fragments) over the
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menory 140, 142, 144 corresponds to a | ocal nenory

associated with the receiving cache server conputing
wa@lzoppeBi014Al t ernati vely, the nmenory may corr espeCiU$0%038897

menory of a peer cache server conputing device, such

as wthin the sane POP or across POPs. Still further,

al t hou the initialization fragne or.t.i,o S
nEiiadl 45 BT S A G 5B SERO N2 MRS Lo cache server
TR U6 PERSKAT o1 L dpRssslty Higbelferions o

wetostoret e mestovy aggart oftht trensnisSoe hrogessi it pw HBistatéve embodiment,

considered to be wthin the scope and spiri.t. of the ..
ther BRCBRLSCHICE CPBRUIRE IPYead A CHI:YkE%%ts,ﬁl? feregadiy or majority
ﬁ%gﬁgﬁr ?%W%Hﬂn‘l‘gﬁx\é .e%ﬁ’%ﬂ%‘tﬁé LRabodiR¥h Ihékdche server computing
rémal ni ng portions of” the object, 1ncluding all
devitemap diaak theanemongjused toystére dignimttrmedibry @mmajority fragment portions
illustrative enbodi nent, the .inte di ary, and maj ori t )
af P lReie 10D OV ENBHMgr oty e drgior ! BT 407 fie s SRR efmputing
SR LT BT oy DA B Y, 8BTS by s

stoF@ fignintermedafiU 65 inajority Hngemeanpoitivat. tAwlitdmilpgelock 514 may be
| ocation for the mgjority fragpent portion is not

ogﬁ@wﬂmrnimd- mheTopliee %Qdél)éh@édf otations exist. At
i Si bl ack 508, t . 1.ne:
cecl idedrﬁal h eolgl ¢ 9fhet .em%oﬁl%’?eggé, tstltfg o{&%ﬁ%nggm Igtt Igg ﬁ%%ﬁgmn of the

whet sSmssion I'Z

idif AAEeE fRekbhtOsecus ieangliAtle. upbh rédeépttofans réqasst dor 1hs associated
not conplete, the cache server conputing device

objsets iwithethetroquesh fs etrievaleod; the thaiptity fT9gmrent PagjEng simultancously

B ER, FRERAG LR o b DS RLR psision

fiq@meatt i ng device continues to downl oad the majority
fragment portion (or internediate fragnment portions).
[ 00410048pon WathpEisrdnes now toHEge &nond swbedimsnt ¢heroutine 600 for

initializatiqn fragnent rtions, at blogck.510.,th .
riafeaibd st0F o BARSTE G PdRgc s TR srTRee S A gibe. A
a®lockH02r BERAHRBrvEF QIR AngRIRYick BRSivek BedqueitTer Abrage of an object.

internediary and majority fraggents) over thenetwork

At dbledked0de theestchagenki eompuiingpdaviergdaewine a0 Mitighzation fragment

bl ock 514, the.cache server co ti devi ce n en
PEs o TP ER REAPETS S PO M APSOHE ey gl B grocess of
iR SVEK BeteinPh b iRcIBERIYerAtniR@ He Phe dfitie MltRMSM RS Qihent. In
process. .In an illustrative enbodi nent, the cache

osecmbodicenp tid size diethe detiakisatien filagwet iy bk emnghe kgency associated

internediary or majority fra nt portions from .
OBV, U0 6F BTG CRRRTE TRRREs G oatheftorage location as
of n?%% kD theA8Mh G A TBR BB (2 HBIME YatU8E darh® tifleP R ihlRlization

rmediary or majority fragment portions as
fragmehtafréod. orAsopreriouly | degeritied sthiel dizeaof thet ingralization chunk can be
enbodi nent, the cache server conputing device ma . .
selested syohethat the reirigvalptdhadntemgedinin 45 maJ%tzjé‘;aﬁﬁm portions s
c&ﬂﬁle{ehﬁidmm%%p}éﬁgg of the transmission of the initialization fragment portion to

the client computing device 102. Specifically, the size of the initialization fragment can

be based on the throughput of the number of network packets that can be sent during the
average or maximum latency of the storage media as compared to the fastest possible
throughput of packets to a client computing device 102. It will be appreciated by one

skilled in the relevant art that the size of the initialization fragment can be determined in a
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store the internediary or majority fragnment portions.
Addi tionally, block 514 may be optionally omtted. The

wo avfizweiends at bl ock 516. [0042] In other  PCT/US2009/038897
enbodi nents, the commencenent of transm ssion of the
initialization fragment occurs i medi ately upon

recei of the regue for the assocj.ated obj.ect,. with .

G Bl S rrby s Sspobae RSBy APt g oM & Varety of
FREGYT ihbIRGing 1 RAY [RASHES o hwell a4 HMBAIsAEILAthe encoding rate of the
subsequent "to the commencenent of transm ssion of the
objecti al i zation fragnent. [0043] Wth reference now to

Figure 6, one embodi ment. of a routine 600 for Nent methadologies

st or AYdbr alny OB cabeiment ddiriona Grshe CRIBETTY
ngazr\ﬂeciﬁte atdd iﬁ&)ntggg&ﬁﬁ&%{ion’%ﬁze‘%f%@ﬁh‘tia‘f’iggtiont € B6rtion. In one

rver onput i evice recelves a request r storage
cpdmpls, tbjseetof the ititidiAktiGd faghbe w@adedaser oren fiequgul iofig request

device . determnes an injtializatjon fragnment and _one
fgr thevlect-e kAT AXHBPIFr 3y RBIREIStAS S JETRERIY tioprstgchgould have a larger

il‘gg. E4tion B%E;rgeﬁ)tf siéehs% d’zg 2(9 ﬁegtﬁée Qlfe nﬁmﬁiepﬁfe@;x%guests re%ul}]ireed to serve the

ermnatron inclu ermning t e of
oh@iok irabrie z@abiing fragment . frdm the &igheb dadéngndtorapd enceliaze In another
of the initialization fragment is based on the | atency
exaaple; the sireplt the ditiphizaliph dragmenblseassd mp R dTeaBRREYRffyrequest for

ORI QOB ELa401 fec ocation as compared to

ency assocl a ransmtting (at the sane

ti WEIO(MBF | Mtithakdferahdco Agdih a@NBiHurPEr bi GiockAD6, the cache server
previ ously described, the size of the initialization
compwing devitsethee sksesethedoidialization fragaangin memery 6f thengache server

internedi ary a or ..nmgj orjty f,ragnen rtj-ons | .
et e or s et B otibiragle TS BRkiBE Ry may simply
absB6iatenitel @ltiatiddt AN FrhsAgTERith ROEb1a0H 16&tibhandl dt@Btthe association,
conmputing device 102. Specifically, the size of the
especiallnl for axpmpler whgivemoteancdrepuiagedevare evrdrolhtisugtopage of the
.0f. .t he nunber  of, net ackets that can. be sent
iiptizAfor HEE Oy bR ol PR S S ol S BRE gges the one or
B8 rdmARingORRAMESL 1D ohd8r hakt QfradkOREhINS, tﬁgéi’ﬁl,gilﬁ:ﬁatively, the
W

of packets to a client conputing device 102. It wl
ciphe agpyeeaingiutid g gy vionmas kinhple dssopiatelibe ped @vmere remeainingdtagments

the size of the initjalizati.on fragment can.bhe

BBE ST 91 LT SPTISE Ry SHAPE Do RR y or
dynag@(ﬁiﬁi |y 1Rran@fhBeiNkeRivedRthoBRRGH, AB sBe YRTHeGhY 0y fragment is
factors, including those described above, as wel'l as

thet Whols fdeisiie af thehebjestc ddiangprdatce vath thireerobgdiment, fi@0sthe server

I n anot her enbodj nent., di tional. cache nmanagenent .
CORBPHSAb ICEYy FEEE  Wrahe nf%%&ﬁ?ta"i‘se i infeomp Ay BT jaroritsy fFagment

Bl 18 2o TR o S W,
cinhe based compatifg depienoyy abqust egygsitions of the majority file from its
storage location. However, by storing the entire object as the majority and/or
intermediary fragments, the size of the initialization fragment portion may be dynamically
modified without requiring a corresponding modification to the other fragment portions.
Alternatively, in another embodiment, the size of the intermediate and majority fragments
each correspond such that all the fragments sum up to the whole file size of the object.

At decision block 610, the cache server computing device determines whether the

initialization fragment needs to be updated. There are a number of ways in which such
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for the object. For exanple, an object that is
frequently requested could have a | arger
WO piopitadoi&at i on fragment size so as to reduce REEUS2009/038897
nunber of 10 requests required to serve the one or
nore remai ning fragnments fromthe higher |atency

storage nedia. |In apother..exanple, th jze of t
oo Pdioey BrmePaghon Y uSRETBs St d iyt Bpciss10 canbe
bhRHURSE ddiQmiRRhRER 19B8h&Cdssb@dted fathtréribhad of GRUBSHES fragment, a
object. . [0045] Wth reference again to Figure 6, at

fislyeaky 06, reqirest Gache objecty end/onafietiiengy dd\a rseuash &n another object.

tores the initjalization fr nt i nor. .
rQEHES 45 aPSh BT ng B BEEOGTER) s TG Blogk B0 includes a
SFRFNEISEMBIMONAYL NGy ARV HEE fiFaNe St A1ias HAGhake THehew file

nitialization fragnent wwth a storage | ocation and

sizt e bt deteasmod imtintlay veypend ahdeyf dnonmdsafaploss piesmésd above for
anot her conput i device.cantral s_.the storage of the
i AT S SEnErS KGR TBEECT e cache
Servak peRIRYL I Y HeWhiGtish A Rsddthg ANHdAe i§RERed, the cache server

remai ning fragnments 1 n one or nore storage | ocat’i ons.
cAgpiting ditier statdsval yncrdrhental alchgmaeringhe coamparyiofgthe cache server

devi ce may sinply associ ate . the ope or re remaipin .
COIPRRE A IGRI P upleme it Mg Lispob Fagr e B?E‘aaangocﬁmeg" the size

olk ﬁ%gﬁ%r%gmglnﬁae%?%&'f &nd 18 oﬁﬁﬂf ixﬁttieh&gtfm% ﬁ%@ém lt&e?{/é?&ﬁ?é'spond to

Strative odi ment, e size € nmaj orl
tHer @gite detekirdel dilafstk efof ilceinftiatieatin frigmeb] Adtdrmdiively, in another
accordance with this enbodi nent, .the cache server

cabpdisifeh il Enppdagcisingededna neyttializbion diagment tlahe appropriate size,
Nt e i . i i ti : VT

DR RA E B R, BRIE R VAN izt

fragRBStih tthe themdirf. e Thatdut itk \end$ biebloelciel. sOny ekilled irpthiiralgvant art
device may request only portions of the nmajority fi

: file
will gppreeiates thet ageians it iogHne pRWERErbe ByntiggsIn gsicheas blocks 610

oFE R0 FhuiRud PRIt Pl g PLETF LA,
port [gpa7pay [beidweapbeaiated Wothokd sdilad thbatart agubthéghat all of -

a correspondi g? nodi fication to the other fragnent
thedimgtions desaribed ingthisvlésclosurermaghlon erabodisthiggpfiwate exg¢ried by one or

' f Lhe i dj d_nmaj_or ity _ _
¢ Probpoontt Bk TGRS pim PR kb CARTERL RS i ices. The
sORRArE rldylR peiststerfily sti@l PngGipe dAnodaolasilddfiolgeck 610,

the cache server conputing device determ nes whether =~
t he (048] al iCanditomal laaguwasat sushadsamenghethepdarad . "cqpdy dmight,

ofi THER pethstth datr otttk S SIHEE ¢ FhAGknRlpfin B€ context
abheek i6 %Qle%ﬁ& BENR&S &5 cOfved tHAtRFnGhbRImEHts andl@deeRle other

associated with retrieval of the majority fragnent, a
efbedjmenty dofnd melydestertan faprashjelmentsapad/or steps.  Thus, such

T e ROk, £ B e s o
sthOGte B AUny NGAHIGRIRI for one or more embodiments or that one or more
embodiments necessarily include logic for deciding, with or without user input or
prompting, whether these features, elements and/or steps are included or arc to be
performed in any particular embodiment.

[0049]  Any process descriptions, elements, or blocks in the flow diagrams
described herein and/or depicted in the attached figures should be understood as
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specific determ nation as to a new file size for the

initialization fragnent. The new fil e size can be
walztenmoned in simlar ways and based on sinm | BET/US2009/038897

factors presented above for determning the initial

file size of the initialization fragnment. At bl ock

612. .1f a determnation is de_t hat an.update.i.s.

gl Pret st BlrdcrklshBLEr hoiead baE S ipgtude one or

i€ ERRRLA inkfradivRb ol nploBeRIFECIAE 1641621 CRAGRINS OF WR¥Ps in the

conmputing device to supplenent the initialization

pfacagpreAttematecinmlendsetions rrs intchuled i wighinfthe keope of the embodiments

ArR R Pt AL LpaBs pbATeT RS e b SR ot of order
filold @aP kRt BF diddBssbd] ﬁlhl%ﬁinéaéuib%nﬁdﬂ%%f@ﬁﬂenﬂy or in reverse order,

Alternatively, in another enbodi nent, if an Update is
deyading, onathe dundtivhsli izl ihvavédp as frosbirbn tindsfrstodrb by those skilled in. the

pr | i ze, which i termned th h t.
0y BROGAEaPDicateaB B b AR P IFRS SFICHRE ghpve may be
stfg]egggf? F?ﬂégut}:ﬁl%a Fédinfsnd RHIddNReRERoAL ofthOebmPdifng device

In the relevant art will appréciate that
uging ta drige ahechanismnassGiftedayitthea conputeny cﬂa_éal;le (sswily the computer
cDLSED Sh0oad SL8) IO e COTRAPYT . AL RIERt R Al e

j iddligd s (@ I
RS} Rt it dop R et i b o D G R By mener

may [E®58nbodi eWatiouss afpiostsr of eke clateibetd yerobmlimentsocaa be further
processors of the diSﬁIosed conponents and nobil e

u%dﬁﬁmwghr@ﬁeﬁé@ﬂvgés oiHg ck¥Ftnar e may be
St or WETT P8 “condt PrRtp ¥R Rin POl Phinbfong

ot hers, "@@Biving, 8iGidadhé compaiaht, in objectBy storagel ess
specifically stated otherw se, or otherw se understood
Wit hin t hesgashting thepbjags e an Mitipdization fryement Efgiragegn memory

A orion et 5 Aoralt B MER BriPEbiERE: oty Bafbitheror
whB@{r0the §iz8 BS the ThitiSliz-8106 TrageBai it badedlonl :ARGHAIB sbSatedvith

generally intended to inply that features, elenents
reameiebef the apdordy &ragmenthy way required for one or nore

nbodi ment s .or_t hat ' .
necessart 15 e GuRhr Mo TGl G BB ens,
Wi t hout  UfS{snitRg tthemitRlioRRIn Mgmaend 61 the lobebeB6m the memory;

features, elenments and/or steps are included or are to
be per f or redeving taynaperity ifvgmant diboehisgnand [ 0049] Any

process dgscri.ptions, el.enents, .or,blocks.in.the.flo

G agr ans. HRSEP TedrarErR Sy SieBhoeliibhgorS tagment
irAht ARfRAY foraub@enaipidsshiy, under st ood aspotential |y

representing nodul es, segments, or portions of code

whi cH058cClades Bne oA copipeteesmplenabled matbad epsmprsing: f or

It E‘gl ement }erc]gw%}%eacrlegplle%t Iloggrll nglectfalf,lg%géh%nc%m%rongr}t;e ps 1n

transmitting an initialization fragment of the object from memory;

retrieving a majority fragment of the object; and
transmitting the majority fragment without retaining the majority fragment

in memory for subsequent processing.
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process. Alternate inplenmentations are included within
the scope of the enbodi nents descri bed herein in which
weEkmewenoss or functions nmay be del et ed, execut eRCTU$2004/038897
order fromthat shown or discussed, including
substantially concurrently or in reverse order,

o f16D 678 3hos e 15k FPRBHeT-rp FooaFy ey P gl e S wherein
rEHESiRg fheq{‘?agaﬁﬁ'r REhRhecbh ks 18w te MG HHEHRANESH Jocal

escribed above may be stored on a conputer-readabl e
diskdihamorgod tHecadmdcdnmionemenory of t he conputi ng devi ce

using a drjve chanpj sm assocj ated with 0 ter .
¢ eadiyles] Slagise g‘é th eswﬁawé?-n%sésl@s%ts@fnéﬁw&?g@ﬂ%ﬁ? g, wherein
SR Pt AT A SRR R gt o i
nientirp gf enodieyiceche@ongosénti but ed i n any manner. [ 0050]
Vari ous aspects of the described enbodi nents can be )
f ur t HUN6S] bdreke Sood e ﬁome%tsbwplﬁlae@tﬁgnﬁngorim@@m 3, wherein
. : 51 ] . . -
GG R RHE Sk TP A IRV ATTAL R oy
néjosicbadedmati@@yage; segnenting the object into an
initialization fragnent for storage in nenory and a

lmaj 010066 fﬂ%’gﬁént f dhe §@r§p@g%immeraem¥%n@ﬂwé@¥ AeAUsE ghwherein
t t han .t in. i ze.
R o R o LB A s M o o an

odgmaehated wWith retrieval of the mpjority fragnent;

recei ving a request for the object at_ a cache

conpfMéaf Clawsadsni t hegompeser-imnlemeniodmethediof &davep e fether
the.object fromthe nenory; retrieving the mgjority
CP'PEYHEFt of the object; and transnmitting the majority

fragment wilifen ad Riadineiiat fdpendiRbPihk bjett; agdrent in

the menory for subsequent processing. [0058] O ause 2.
A conput eprividihethenntedneviate fagwontprithouhrpiainiag dieintegmediate
ob{ﬁect t a cache conponent;

t f
ﬁtgg‘g%@ﬁ?f‘}e%?ﬁ?g%s eﬂ}l%%ipi‘?f??sbt}g‘fragnent of the object

fro wsé 8L 11 €Y hd oA iBI-Ripll ket PHIRBIRH 00141882 furth
obj gl({lﬁﬂpbgautsr ansm tting It)he mal? or(iety fragmgnt wi t hout .

comepasinmg:ng the majority fragnent in menory for

subsequent, processing.[.0063]. Cl.ause 3, T )
conputor - BSHBTBRERI L HRRGgR fernpucholids apdsipd

retrievin casTeI i = h
[ he ot or & sty)bsg?lgﬁgg rr%{}?t:%ég%%%?%?%&?erﬁ?ﬂﬁfe &0y @b Sl the

initialization fragment.

[0073] Clause 9. The computer-implemented method of Clause 4, wherein
determining if the initialization fragment should be updated is based on a determination of
a latency associated with retrieval of the majority fragment.

[0074] Clause 10. The computer-implemented method of Clause 4, wherein
determining if the initialization fragment should be updated is based on a frequency of a
request for the object, such that a change in the size of an incremental fragment is based
on a change in request frequency.

[0075] Clause 11. The computer-implemented method of Clause 4, wherein

determining if the initialization fragment should be updated is based on a frequency of a
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di sk nenory of the cache conponent. [0064] O ause 4.
The conputer-inplenmented nethod of C ause 2, wherein
WO eipiizwifg the nmajority fragnent conprises rerCi/Eyi0ng038897
the majority fragnent from di sk nmenory of anot her
cache conponent. [0065] O ause 5. The

- il h f 2 ' . .
re? %{%H%re agnolth? ﬁ@}%‘ép rjtc%geidt% %?e?r%ages%etg of ie%? sfich %FJ ?rlralﬂge\:/ }nntge size of

rreving maj or agne I'TﬁrISGS re

ah sl fagniehammanid o DENangd aekuddesefieABNRE She related object.
[0066] O ause 6. The conputer-inplenented net hod of

Cl aud@078] Clvse d2n r dihe cempwigr-ihelcmaitod meghotdrod gilause 2 further

conpr.ises retrieving the majority fragment from an
CBPPYT'A®server. [0067] O ause 7. The

conput er - gaRheARM LWRINOL Bf theiAksRzafioh WakRBHt; and
conprising: retrieving an internedi ate fragnent of the

obj ect; anwripg ewimtiregertdldragmeet mshié memofy, i the initialization
wi t hout .retainin he internediate fra t.in menory
R R T T A SR T

conp (ﬁ?L gifi%lgg Nt ,ethEfE@)IB?ﬁelemﬁ%zﬁbﬁt@d ArefHontdfenause 2, W{lerein

conpri s etermning it the initialization fragnen
ﬂ;::lmaj bdtykfqutrmhﬁt@d:spbﬁdssto a vétobr ﬂ;ﬂngiza rof ﬁWnt al
rag in t mengry to su enent the )
't ¢ JOUB0Y Sdsn 41 a%PW%@%ng&wg@ ngemegfwherein the memory
S‘Lget er %ﬁ%ﬁfﬁiﬁbﬁ@?g@%ﬁh%ic&ﬁ&%ﬁr |S}oqrt1é:}|'f.ll?(glrglf}l %t shg%th %%th{)d of

OlppdaRed 1s based on a determ nation of a | atency

associated with_ retrieval of the majority. fragnent.
[ 0071088 Slpse 1D THCoBRmiRTL B SRt R hed COppTRgRE: of

G ause 4, j Wl i I Al thalLzat on

f ragnent gel\?gﬁ%’ %egﬁggéaﬁﬁ@%n%%%égﬁgﬂnﬁggtk %&é’ﬁ@n cy of

a request sdodicnting theljbfet ints e mitidiahtion thange forstdrbge in memory
size of an increnmental fragnment is based on a change

am%orpee(qﬁg@%rf repaigingfagmeptsdosioapainsmedia hyyiag higher latency than
L e e L
adspélafed dvithSretRe8IhaRe éndf drevie feNaifingdrgaieas! for

anot her object related to the requested object, such

t hat [(W84h it t h&hgiomapwer-implemented method of Clause 8, wherein
the one or more remaining fragments corresponds to a majority fragment, wherein the
majority fragment corresponds to a whole file size of the object.

[0085] Clause 17.  The computer-implemented method of Clause 8, wherein
the one or more remaining fragments correspond to an intermediate fragment and a
majority fragment, wherein the intermediate fragment and majority fragment each
correspond to a whole file size of the object.

[0086] Clause 18.  The computer-implemented method of Clause 8, wherein
the one or more remaining fragments are not retained in the memory for subsequent
processing.

[0087] Clause 19. A computer system having a memory, wherein the memory

stores an initialization fragment, the computer system for implementing the method of

Clause 8.
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an increnmental fragment is based on a change in

request frequency for the related object. [0076]
w@Ek@ossiolf. The conputer-inpl emented nmet hod of PA/ESEE9/@38897

further conprising: determning a newfile size for

the initialization fragnent; and storing an

| nCr GATRRY Wiadst 20IMENA Lt - iR ded YAEMEE BorhBitsing:

initi?a |1at?c§n ?ragrrent 1%m%]:t e |ncererrent f?agﬁrrsellrl}

cor r espondsceiving, hea cehe tomhposing en obROT7R} stGlapasendl 3.

The conputer-inpl erented,. met hod .of C ause 2, wherein,

the rmej or FEGRIIURG A RDIESI B EPOHBLIAHOR TRBIY 19F Terags ingnemory

i inn HRARHAE £ th

Foh08 80658k AR Lot Sl FRTR g Ok Rency

themématy, #atictntht sag e tie, initinBzationftapmientsiy dhethoharfrequency of a

i npl ementing the nmethod of Cl ause 2. [0081] d ause 15.

requegpiitie ebicll ement ed met hod conpri si ng: recei vi ng,

a ﬁé@i‘iﬂgﬂ?ﬁ%gﬁ?neng}w ?n gll?tjelgﬁﬁ%llglﬁgrgﬁé MeAR 0 08hse 20, wherein

seg e“obj e ani I zat1 on fragnent

tHeQdne o M€ EenhdiniiE MAEMe AR doREpoads RITRa)beIVETHpnREt, wherein the
fragnents for storage in a nedia havi ngj@hti gher | atency
C

majesfy fleemarimoripspoptie ot whelkdilesizeophe o

I nitialdl ion,fragpent i s based on .a,latenc :

e sol st B0 a2y SO TRR o By Rele Rt RIS Clase 20 yyherein
tHe RBMR A c¥e rdn®BBAL HGLABSE cdBespbitcCaNBiehREdihHQNRA £d 2

nmet hod of C ause 8, wherein the one or nore renaini ngp

nfajegrdageetiowherspohed intermediavnfragmeny and mgrrenty ragineitep

corerpiet G whols fd0gey P RbBECT7 mhe © O o o See
conpyjgest | Pl eqepkeds met had cohpétangReBenttBkMiod of MRause 20,

one or nore remaining fragnments correspond to an
whereinrthelpat @ rhomgensainingfthgmentsj aoe hotyretamad methe meghay édm
%Jge i nternedi.ate fragnment and majority fragnment each

PIRSHANEETY & whol e file size of the object. [0086]
g amPQFCE{{E@z@.Omosegt&ﬁr%ﬂqu}lsﬁggﬁthg%ggtnm@ngﬁﬁ% memory

el n the one or re remai ning fragments are not
steeahmadtidlizatidrefragmentythé computbsgywentor pnplemsstingthe method of
0087] C ause 19. A conputer system having a nenory,
8%t t he menory stores an initialization fragment,

the cRBRHERusSYS! € MAf QinguffRlifFRMdnf hiBodBhRHYY:
receiving, at a cache component, an object for storage; and
segmenting the object into an initialization fragment for storage in memory
and a majority fragment for storage in a media having higher latency than the memory,
wherein the size of the initialization fragment is based on a frequency of a request for

another object related to the requested object.

[0098] Clause 26.  The computer-implemented method of Clause 10, wherein
the majority fragment corresponds to a whole file size of the object.
[0099] Clause 27.  The computer-implemented method of Clause 10, wherein

the one or more remaining fragments are not retained in the memory for subsequent

processing.
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Cl ause 8.[0088] C ause 20. A conputer-inplenented

nmet hod conprising: receiving, at a cache conponent, an
wojoee240i0r storage; and segnmenting the obj ectPCTIUS20091038897

initialization fragment for storage in nmenory and one

or nore remai ning fragnments for storage in a nedia

havi ' lhat enc , i
o e 101000 R6se R 2 B B RRIG 2 YOES. Bnbdfh e memory
biorguaaialofation faguest theabmiphrer oftiee for iHPRAkhtiAY tiesretiod of

1. The conputer-inplenented nethod of C ause 20,
(drsel® t he one or nore remaining fragnents

corr tQ majority fra nt erei,n the.
o) ol (1T EalsR 28, "o R e R Sy Rk Bying:
the obj ectrecelviflf 2] a Cdohb 86mBanent R oBRIIPEY: elordglp! ement ed

met hod of C ause 20, wherein the one or nore remaini ng
f r agment s detsrmisgpoadinitiglizgtionfragmentist ampjosgnargme dorghe
Og}a%grity fragment, wherein the internedi ate fragnent

‘maj ority fragment each correspond to a whole file

size of tRescehiti8eh stolfeIRlatibh atH8mMES: with e initialization fragment;
comput er -i npl enent ed net hod of C ause 20, wherein the"

one or noresoriging altetage dengion wathdhemajority Geagherdowharein the
t he. ry for .sub uent .processing. [00 Cl ause . .
apeiad e oo Rl B R0 Sermat ke S aving higher

1 arSth@ bRyt 1 nitialization fragnent, the computer

system for inplementing the nmethod of O ause 20.
[ 0095] O detsunidfng iAtheonipiatization dpigmesithedldrietipdeted;

conpri sing: recei.ving, .at a. cache ¢ onent, . an obj ect
For st or ae &RacMEbHPTAY XA Bt MemarvifR n Incheimcntal
filaBinbhlhZ@ld @B irfc'ié}ﬂéiﬁzﬂtfrafgﬁfen%@fa%%ntsﬂh@ﬁﬁ@ﬂﬁéa@dﬂjﬁ ent.

majority fragnment for storage in a nedia having higher
| at efhd8] Kdaust Be nerdreycompluarémpleniveted inzathaf oft Gleuse 13, wherein

initialization.fragnept is bas on frequency of a ., .

dedeyinidipe fighe %Etl}%ég%ﬁ?%e?mr@?‘ﬁg beupGe Dhg bt dsgermination
' . : Hﬁﬁl? = j.pl ement ed

(%gdtlﬁ%gc%%sg%q%ég gn‘%g,éﬁ\ﬁﬁag rogi%ﬂr%el?ﬁg J%\i‘?é?gp f ragnment

cor r @Ppohdiake3 b Whahecdmp@esinggeraéntédmetbiof @€ Clauk® 09 S} herein

O ause 27, The conputer-inplenmented nethod of O ause

determppiag & the imidaligrionolragrasrd shafdbarpdted ia bredos adfquency of a
1%8]563{ £ "i]lllen(?o?ecit,rl;uglm thal'® @é}%e Erp{he SR P fitemental fragment is based
on a change in request frequency.

[0110] Clause 32. The computer-implemented method of Clause 13, wherein
determining if the initialization fragment should be updated is based on a frequency of a
request for another object related to the requested object, such that a change in the size of
an incremental fragment is based on a change in request frequency for the related object.

[0111] Clause 33.  The computer-implemented method of Clause 13, wherein
determining if the initialization fragment should be updated comprises determining a
new file size for the initialization fragment, wherein the initialization fragment and the
increment fragment corresponds to the new file size.

[0112] Clause 34.  The computer-implemented method of Clause 13, wherein

the majority fragment corresponds to a whole file size of the object.
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processi ng. [ 0100] C ause 28. A conputer system havi ng
a nenory, wherein the nenory stores an initialization
WO eaagiBol4 t he conputer system for inpl enenti nRCT/E82009/038897
met hod of C ause 10. [0101] C ause 29. A
conmput er -i npl enent ed net hod conprising: receiving, at
a ca t, ' : t L
| VR CRRPER. ¢ PRammhis el 1AL RIS, S Hmemory
sthes abjirétisljzations fegmtitnte aosipokagatdnofa implementineti® myethod of
éﬂth e initialization fragnent; associating a
stYPate | ocation with the majority fragnent, wherein
t he i at . ge. ' |.OLI
1 2o cors er ROl A POl At e TRLREL by be configured to
inipRmehhhe PREGREYES, dgdithiis Rind gndthodolsgyyi dTithé ples@atdi®Rivsure with the
fragment shoul d be updated; if so, associating a

paceysingendfss greasiion of Hisearewoiaje sd/or componertedertibgd above.

OIS 0856 WGP b SRR BT

bé aide tetheiabploRotingdl dEbdindent, thd dumentd 37 W #¢ b be understood
determining if the initialization fragnent shoul d be

ay peing einang Ghereabcepiabie datmplesnatll snchomodificatienscynd variations are

e R E AT .

fdHoddsEcladns. Wherein determining if the initialization
fragnent shoul d be updated is based on a frequency of
a request for the object, such that a change in the
size of an increnental fragnent is based on a change
in request frequency. [0110] d ause 32. The
comput er -i npl enented net hod of C ause 13, wherein
determning if the initialization fragment should be
updated is based on a frequency of a request for

anot her object related to the requested object, such
that a change in the size of an increnmental fragnment
I's based on a change in request frequency for the

rel ated object. [0111] d ause 33. The
comput er -i npl enent ed net hod of C ause 13, wherein
determining if the initialization fragment should be
updat ed conprises determning a new file size for the
initialization fragnent, wherein the initialization
fragnent and the increnent fragment corresponds to the
new file size.
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[0112] C ause 34. The conputer-inpl emented nmethod of
Cl ause 13, wherein the majority fragnment corresponds
wa oviood e file size of the object.[01 13J CBUBES2B9/038897
A conputer system having a nenory, wherein the nmenory
stores an initialization fragnent, the conputer system
WA TI§R R g t he nethod of C ause 13. [0114]
Accordi ngly, general purpose conputing devices may be
conf i.guAesintpmtdrApipkmemtedtrhethpd cassdsdsg: al gori t hns and
nmet hodal ogy of the present disclosure with the
pr ocESEVRE: idashe ¢aRaBERoAn BhiceiHEr SfReBBus data and/ or

conp, i N . | .

crphatr saind ARUICHe e ARk AR Ik (S fn meggory and o

mbjerinpfisgrhent fhestabgy er Hasdin hbedg arphediateasy than tememory, wherein
el ements of which are to, be understood as bei ng anon

the sire of Sreciapiabiprtiondzagmsng is baggd o dteney @psociatad; witts resmeyal of the
T are intended to be included herein within

mgjﬁyelhg%éogg'g%&f this disclosure and protected by the

f ol | revdivigg @lreduest MHAE dbfzcCatAl dubhe dopapohentA

conput er -i npl ement ed net hod conprising; receiving, at

a cdemsmillng iednttialigiopdiagment ofrthe pbieeideom thegnemelyng

t he ' ' . Enitial i-zatihbon.fragment for storage

in %%?@%31%&%0%%%%%& rf ger%)ﬁ‘iCt’fag? storage in a

mediteanbanting thy glapkit ahanext Wikt FISnTHRRE YnajoMie fRbent in the

the size of the initialization fragment is based on a
mergery ey subseyentireerssingh retrieval of the mpjority

fra ng ;. receivi a request. for the object at a

cac%ec% I@Rgﬁf"}mﬂ%%‘ﬁgﬁ‘?ﬁ?‘ie?‘h"& PRPPHE i al | zati on

fr ?QH&E\Hn?B réft@stabH ACEbjédt AN EABe UBMPSNEnt;T €t ri eving the

majority fragnment of tﬁe object; and transmtting the

maj dransmitfingamintializatidroiagment af therngjech&omapamonyy

fragnent. in the. r of ., supsequent processing. 2. A
congiERYine A AR B! FHE BB & ng. 1+ ecet vi g a
requenimiteie e aRiGal Rigntenf 36HRuE PBRAREN the majori i
transm’l?ti ngg an i g]i tlslal igélgetni on fPagrren?%gf et rr?é‘“’é%ﬁ’ eﬁ(':agment -

mémapiprewbseguentgrodessingg a najority fragment of the
obj ect;..,and transmiting the jority. fragment w.thout
Fot o ni TG SRS O i TR Of ot AH S Gpmpising
SubsaaEaERL aR LRGSR dM fragment of the object; and

providing the intermediate fragment without retaining the intermediate fragment in

memory for subsequent processing.

4. The computer-implemented method of Claim 2 further comprising:

determining if the initialization fragment should be updated;

if so, storing an incremental fragment in the memory to supplement the
initialization fragment.

5. The computer-implemented method of Claim 4, wherein determining if the
initialization fragment should be updated is based on a frequency of a request for the
object, such that a change in the size of an incremental fragment is based on a change in
request frequency.

6. The computer-implemented method of Claim 4, wherein determining if the

initialization fragment should be updated is based on a frequency of a request for another

-23.



3. The conputer-inplenented nmethod of Caim2 further
conprising: retrieving an internedi ate fragnent of the
wobkjoea24014and provi di ng the internedi ate fragmertT/US2009/038897

wi thout retaining the internediate fragnment in nenory

for subsequent processing. 4. The conputer-inplemented

Bﬁﬁﬁh{%@at@ﬁ iRl fydestddr Sj&, ﬁﬁﬂﬁhétsé BBkingd §h §ATLiRE '69 ahfincremental
e initialization fragment should be updated; if so,

fepoenig basedioncr dhapgwt ialreduesigieuendyriot the mlami roiaj eten

suppl.enment the initialization fragnent e
conpdt er ﬁﬁmaﬁtsw&ﬁelﬁe{%%%s SF METHI Whemﬂ fuemory  stores an

uqﬁa Haﬁbdﬂ bﬁt g]@%ofnghge& g;lske%@fdr Pfeﬁ?e&fﬂ? fhe%ﬁ\?%cfjo Saim 2.

ate asé quency of a request or t

Obj edt, Ascmhplttbram;ﬂemdfraﬂgmeﬂmdthmmsmg of an
incremental frag i s based, on change in request

f r eqERSRTRAE, Bt 2 qache EQIHB‘ERGQF N BIeehion seEreRetod of Clalm

shoﬁ?%ﬁjgénﬁng %‘feg &I f asedTE ngﬁdgﬁ ég%ghng%/fogg tJr quesrtnory and

ofh©Dr anot kaiohing d:tagmhat fetl stoeagetin ar@edieHhaeihgdhglee tiatency than the
such that a change .in the size of an incremental

mepegyeiiersis (B sl obsheainiibizgtion Hagraends based cuure lggpcy gpsociated
wﬁn%%%t?%{rﬁmﬁ%eo@e%"f%norg 1‘611%11918 Lydystemhaving a -

erern nmenory es an initialization
f ragfentThe td&mpawfqimpﬁmeﬁ;eﬂt me‘nhf)@ rofi Ofale e nthd@ntthe one or more
met hod of Claim2. 8. A conputer-inplenented nethod

TERHRIAE §¥%§‘CHFSe%%¥e§PQﬂj1 togn wt@md@t% biaswaeingnd amaeriydragment,
wﬁ18Lre n Lthlg n?tg ? Iggﬁ%fdor s f? ee%{ eécﬂtc%rrggbong to a whole file

I ni [ za nment i"hmenor
s@éofl‘lhé@bj‘eeﬂal n| ng fragnents for storage in a nedia

havi ng hi gher | atency than the nmenory, wherein the

si zel f&mnqtﬁrtlmﬂqnqudﬁethwémmsmg based on a

Iate s h retri of, the one or nore
ermr G R ALAT cHhigheht b LS o litotal et oo

met h@gnRhtiks ﬁierﬁb?act W6 R liMtihNgitieR Fra@me APl sfofFRIiR 'n&gnory and a
fragnments correspond to an internediate fragnment and

mﬁmr@r fr@gmtﬁrrtefgmmage whemsilia hakingi ghsr faseticattiarf thag‘mam Whereln
T R RN
lggimil?%gg@gwrrg(ﬁggféa BBiecit @ cache conponent, an obj ect

11. Theg computer-amplemented method of Claim 10, wherein the majority
fragment corresponds to a whole file size of the object.

12. | The computer-implemented method of Claim 10, wherein the one or more
remaining {ragments are not retained in the memory for subsequent processing.

13. A computer-implemented method comprising:

receiving, at a cache component, an object for storage;

determining an initialization fragment and a majority fragment for the object;

associating a storage location in memory with the initialization fragment;

associating a storage location with the majority fragment, wherein the associated
storage location of the majority fragment corresponds to a media having higher latency
than the memory;

determining if the initialization fragment should be updated;
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segnenting the object into an initialization fragnent

for storage in nenory and a majority fragnent for
wGrmpagwid N a nmedi a havi ng hi gher | atency thanP@1ies2009/038897

menory, wherein the size of the initialization

fragnent is based on a frequency of a request for

anot hego, abioting 8lstir@st oeatlonan BRIHRABHWARI BGheredhdntal fragment,

The conputer-inpl emented nethod of Caim 10, wherein

Wh@@imﬁ}'edmrﬁlgnemtgg@@mm sunplarsgnendis initalizatino fregmitte si ze

o A rede RS TR A B

i §1i28bn Rk AleRshdull bEQipIRERNY bhQH GHRIRGH f
pﬁoéess?ng%ﬁ%s. Aucorrputper-irlrplenentedgﬁgtﬁg:g0 @ request for the

objentpsuchi thet a chamgeilvilegizeadf sa inarementabfipgmenttis based on a change in
ob'eﬁ%ﬂfor storage; determining an initialization

T Pd a majority fragnent for the object;
ass0gk atriyp %aﬁa{ep.lhﬁg@nieﬁ&atrﬁaﬂod B ORIR" 1%, Whbiid B&ermining if the
initialization fraghent; associating a sforage

idigd eaiiom fagmnbntt theuldahonpdayeds cagprisat detahreingigna hbve file size for the

.asspcj.ated storage l.ocatiqn of the majority fragnent
HE@}Z@Q% FmeRl 2TeeRth A H Aoy AR EmeRk it §het Rgiymep fragment
&ﬁgg i } £ if the initialization fragnent
Cs 0 ?%hggﬂﬁﬁiatgﬁgg?'so, associ ating a storage
| ocation in the nenory with an increnental fragnent,
wherein the increnental fragnent supplenents the
initialization fragment. 14. The conputer-inpl enent ed
nmet hod of Claim 13, wherein determning if the
initialization fragment should be updated is based on
a frequency of a request for the object, such that a
change in the size of an increnental fragnent is based
on a change in request frequency. 15. The
comput er -i npl enented net hod of O aim 13, wherein
determining if the initialization fragment should be
updat ed conprises determning a new file size for the
initialization fragnent, wherein the initialization
fragnent and the increnment fragment corresponds to the
new file size.
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