A METHOD AND APPARATUS FOR CACHI NG AND RETRI EVI NG A STREAM OBJECT FI ELD OF
THE | NVENTI ON [ ooni The present invention relates generally to the caching
and retrieval a stream object, and nore particularly to caching and
retrieving a nultinedia streamfile or portions thereof froma proxy server
coupled to a network. BACKGROUND [ 0002] The transfer and storage of

stream ng video content within networks has becone increasingly popul ar due
to the proliferation of sites that offer stream ng multinedi a content

pl ayback ofA BMIRTHOD ANEBAPPARATUSFOR DACHINGPAN B R ETRIEVIN@ ASsubj ect
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7 stream file or portions thereot from a proxy server coupled to a network.

BACKGROUND

[0002] The transfer and storage of streaming video content within
networks has become increasingly popular due to the proliferation of sites that
offer streaming multimedia content playback of a wide variety of topics including
popular and timely subject matter. Often times, service providers will cache
certain content locally in proxy servers to avoid repeated access to original
content servers, which may involve transferring the same content and generating
traffic over more expensive access platforms. However, problems arise when
certain videos become unusually popular or otherwise become the subject of
popular awareness, a phenomenon known, for example, as going “viral”. When a
particular streaming object becomes viral, the demand for the object, expressed
in terms of the number of requests for the object within a given time period,
increases dramatically over a short period of time and remains high for some
time, but then drops again dramatically when the object is no longer popular.
During such times, it is advantageous for service providers to cache the content to

provide more rapid access.



2 [0003] Several additional issues can arise in connection with both the

I ncrease in demand for the object and associ ated caching of the object, and
t he access characteristics associated with requestors of the object. For
exanple, to address the high demand, mirror sites may be created for access
to the content. Alternatively, the act_of going viral itself neans that
many diverse links to the content may e created on a variety of different
servers different fromthe original server. Distribution and storage of the

cont ent Ogbc?oﬂi ver gdrQhqafiofal Ssh&Ad% dre$h CoABE I Wil heaTheCONt €Nt

t hroughout the network under a variety of different names attributable to
names useltTron; [amRd R s ik A sk la L h e bR i b d et her - For
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access to the content arranged as such. Further conplicating the scenario
i s the preittpriangy be srrated P ﬁaznriswwiﬁiﬁerfe@éﬁema@nﬁggmt dfose gfrecpréginale nt when
| ess than the full object is requested and played. [0005] To better
appr eci at eervére Distrihudion anshetpragesd thewcoemean a divensibhof servers leads to

storage of the same content throughout the network under a variety of different

names attributable to the various domains under which the content is stored or

even to different names used for files containing the same content.

[0004] Still further, for example, requestors may not watch the entire

object or may alternatively request only certain portions of the object such as

portions of the content within the stream that can be associated with a particular

elapsed time of the stream. While conventional original content servers have the

ability to access content in accordance with discrete files starting at different key

frames that can be associated with elapsed time, other servers do not have access

to the content arranged as such. Further complicating the scenarid is the practice

of conventional proxy server caches to discard content when less than the full

object is requested and played.

[0005] To better appreciate the retrieval operation in connection with

conventional servers, FIG. 1 shows a conventional system 100 for retrieving

content from a web server or a website. In the present example, the content may

be stream-content or non-stream content, but illustrates the general principles of

content caching. In the system 100, an Internet Service Provider (ISP) 102



conventional servers, FIG i shows a conventional systemwo for retrieving
content froma web server or a website. In the present exanple, the content
may be stream content or non-streamcontent, but illustrates the general
principles of content caching. In the system 100, an Internet Service
Provider (1SP) 102 3 provides one or g plurality of users 101 access to
the Internet 103. Through the Internet®103, the users 101 can access nedi a
websites umvia the Uniform Resource Locators (URLs) such as, for exanple,

http: /[ W KRS R cﬁ%gsmmm bPubdr¥ 1 §PReR008 ﬁe‘iﬁ%%tﬁ@%?]ﬁfr%%ﬁ b

perspective of the | 102, a rapid increase in or content over a

short per a0l bk Mhe REEN A%af g#%%%%ﬁ#ﬁ%ﬁ%ﬁ%rﬁ}eaﬁﬁﬁéﬁﬁd by a hi gh

nunber of "viewers;’ can causé pro congesti on, content
contentio roblens. a | i.ke. [As_sho i.n FlLG 2A .the | SP 102 can be
cont  gur oBeS e Eo%taRIVntiR b e S0t B i L ot bE O ant 204
such as http://vtmedia. comdir/videakrm for exanple, in connection with a
previ ous hﬁﬁd@§¥kﬁéﬁgaﬁ§9€bntent or froma prediction made by the ISP
and/or a decision npdule or the Jike in the proxy cache 201, that the
stream COER 204 Frogn mryp%%ws@%ﬂ&ﬂ%s%%ar@éﬂpﬁ@ag@ méﬁﬂl%cimfcgnt 204'
in the proxy cache 201 allows the ISP 102 to manage the traffic to and from
t he nedi acadenkeverasshert perind eftimed sichgis cppient thad suddenly figacgesssdilyg cont ent
previouslﬁ.requested by a user to be retrieved fromthe proxy cache 201 for
del i very highrmagpbersef viewers scapsageeprohlems ssduding networknengegitasci at ed t hat
the termnal device for generating the request for content nay be a nobile
devi ce, soaitentcantertiidn probtens,smarthepikends shewadn#Gd2yj thallSRsspstant ( PDA)
or the like, or a computer, such as desktop conputer, |aptop conputer, or
any ot her beeymfigired atithcaprdxs cacinect ethable 6f cachingakstandcomtegtogpt i cal , or
W reless connection, or the like. [0007]In order to illustrate conventi onal

nedi a contgdt astetp:y BFVimadie. coat/ i) dided AGR teNbxdni B SinlonhBkiadiedithwent must
occur. For exanple, as shown in FIG 2A a request 203 can be nade for a

parti cul aprSic RGN 16 heldbhR A6 8228 d prediction made by the ISP and/or a

decision module or the like in the proxy cache 201, that the stream content 204’
is likely to be requested. Caching stream content 204’ in the proxy cache 201
allows the ISP 102 to manage the traffic to and from the media server 208 or, for
example, mirror sites 209, by allowing content previcusly requésted by a user to
be retrieved from the proxy cache 201 for delivery in response to a subsequent
request. It will be appreciated that the terminal device for generating the request
for content may be a mobile device, such as a cell phone, smart phone, personal
digital assistant (PDA) or the like, or a computer, such as desktop computer,
laptop computer, or any other device that can be connected to a network by a
wired, optical, or wireless connection, or the like.

[o007] In order to illustrate conventional media content delivery and
caching, a content transfer related event must occur. For example, as shown in

FIG. 24, a request 203 can be made for a particular stream content file accessed



4 using a first pathnane, expressed as a URL 204, for exanple
"http://vi.nmedia.confdir/videoArm". The ISP 102 can first determ ne
whet her the requested content is stored, for exanple, in the proxy cache
201 by conparing the path name of the requested content such as URL 204
wi th the nane associated with content stored in the proxy cache 201, such
as the nane associated with stream corfent 204'. In the present exanpl e,
the requested streamcontent is found to be avail abl e as stream cont ent

204" in t{]tgiﬁg?q[}ﬁtgﬁﬂmgﬁlteeé%@?%%g%%%}ﬁﬂi 262”%%&%191%1@‘:1 for exanple, the

pat h nane the streanic was store th and the path nane
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content associated w t he request 206 Jjs essed,using a different
ot hnarre. DEIABLaRS ofdhs reyesGacontit sugh i PRS0 with the fafhe
"http://v4. media, comdir/videoA,rm"” The ISP 102 will search for the stream
cont ent i ASSORRtSsH With centems staged insthegproxp eacheaqd eichasdbavame onal process
such as URL pattern matching. URL pattern matching can include a procedure
such as cavhoaiatetywilRistizam comigH<R04nin WRI presedexamples the wayuestedhe proxy
cache 201. If the URL 207 matches a URL stored in the proxy cache 201, the
| SP 102 witirékamepntesd és fonad$o be amaitadie anstredipwenent 204’ inHbe padseanl exanpl e,
even the slight difference in the URL nane, such as "...//v4.nmedia..." from
URL 207 aafier a succtdsftledharisoh offfomesdrapleatie prahmaassihat diecdresint h st ream
content 204' stored in proxy cache 201, prevents the content from being
recogni zego@Bat $@4 v\s8sred With and HeOpathGReeass0diated With theaiquestores,as i s
the conventional practice. ISP 102, therefore nust retrieve the stream
content 2@{ch 4¢ ORLYLDA. DiRGEredhi CorltefiUas) @an terBNASSdr&DtMddr AJRbo 207. The
stream content 207" can then be forwarded to the requestor by ISP 102.
However, fig460h e a4l forwarding content fromthe original site requires
addi tional acCess tine and ot her overhead resources that can |l ead to del ay
and pot ent/ y to 4 Rrl i new
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noted that content associated with the request 206 is accessed using a different

et

pathname, expressed as a URL 207, for example
“http://v4.media.com/dir/videoA.rm.” The ISP 102 will search for the stream
content in the proxy cache 201 using, for example, a conventional process such as
URL pattern matching. URL pattern matching can include a procedure such as
comparing URL 207 against any URLs that are stored in the proxy cache 201. If
the URL 207 matches a URL stored in the proxy cache 201, the ISP 102 will
retrieve the stream content. However, in the present example, even the slight
difference in the URL name, such as “...//v4.media...” from URL 207 and
“..//vimedia...” from the path name associated with stream content 204’ stored

in proxy cache 201, prevents the content from being recognized and retrieved



[0009] It should be noted that by "forwarded” reference can be made to the
act of proceeding to establish stream ng transfer to the requestor. Such
stream ng transfer, as will be appreciated by one of skill in the art, can
be acconplished using various different approaches and protocols and can be
subject to various constraints associated with the transfer of "real tine"

i nformati on over the network such as bandw dth factors, Quality of Service
factors, and the like. It should be understood then in |light of the above

descri pti figm hRAY cHLIRRSY AR ATESIR HANRNEAY PhEERHHALRA AN TSPNBk,
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vi deo. However, in countries with | ow bandvm dth or slower |inks, network
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or slow content delivery, and low fidelity in particular streamrelated
cont ent. hewispgsmeristdthe egntant ar¢ ragesséed from/etdrigiaal sitedhe plpybedudf es t he
conplete streamcontent to be delivered to the user before the content can
be cachedtheccanientpmothy usac teenidl. mfobe disadpdrgagedushyintarsepted! oses a
stream ng session before the entire stream contents have conpl eted, the
content wddogiot beltchohlddd moted ehgrbyxYomartied 2@ fercAccarbagiade tatheed

arises for inproved caching and retrieval.
act of proceeding to establish streaming transfer to the requestor. Such
streaming transfer, as will be appreciated by one of skill in the art, can be
accomplished using various different approaches and protocols and can be
subject to various constraints associated with the transfer of “real time”
information over the network such as bandwidth factors, Quality of Service
factors, and the like. It should be understood then in light of the above
description, that disadvantages are encountered using conventional approaches
for retrieving cached content from the proxy cache based on URL pattern
matching leading to interrupted playback, long delays, and the like.
[0010] It should be noted that network clients in countries having high
internet bandwidth generally do not face significant problems or delay in content
delivery, when caching is conducted in accordance with the above. In particular,
if content is required to be obtained from the original server, the delays

associated with retrieving such content are minimal, although increased

upstream access costs may be involved for high volumes of request as may be



7 SUMMARY [ow. 2] According to an enbodi nent, a nethod can be provided for
retrieving a stream object froma proxy device coupled to a network. The
stream obj ect is capable of being represented by a file nane, and be
associated with a plurality of different Uniform Resource Locators (URLS).
Each URL can have uni que segnments that, when conbined with the file name
for the stream object, forns an identiq‘i cation path for the stream object.
[ 0013] The nethod can include retrieving a first fingerprint including at
| east an }jki t S qh) e Leas@Shw or the
stream obj'ltéél(::’{:15 gv‘?%’ fgpﬁiérlg?lefégﬁta Wllaggt Flté))‘rf\‘}%géalt?%l ?%\%Iﬁ{lﬁg st rggfm obj ect and
first URL | i I t i LEi i RSt
fingerpri ?}frfd}@ﬁhﬁéﬁ%g%%ﬁ%%@%e M&g( céfgg%h{[!e ereg#&ie’%g g’s(as%gfeépié%{? with the
stream obj.ect stored psing,a second identification path-in.a.cache of the
pr oxy dev%tejgtug atﬁgqf’&yadt?lg‘? HORSL YO ﬁgntggtﬂglgveg T8’ &ji(?ee?l[ty IS identical to
t he requested f%r eam obj eg{%.%&}gcaz] It will be appreciated that the unique
segment s PAHICH ISEFS%maTeiﬂt §YE s egnent, a host segment, a file nane
segnent, or a directory structure for finding the vi deﬁ stream on a server.
[0015] It h@aul Pethyppebpiedadorpponyertionad caging refUitrid e 6P P@iet8 of t ware, or
hardware configured for serving processes. The server can be in the form of
har dwar e sreaiptonientto bedelivesemiaxthetyser befove thagoptient canhsisagled trthenat i s
capable of being installed on a device. The device nmay be a conputer or a
handhel d proxiy cecluoneie dardxampld déf thetuser klos¢sonstidarhimgsesdambeforeths can be
stored and retrieved froma plurality of URLs associated wth the

r espect i ventiliefshienantonteiisdere eompletbd ibé ocoptenawilhdotbe ephedfto the

proxy cache 201. Accordingly, a need arises for improved caching and retrieval.



8 conparing a file nane segnent is that a stream object having a URL which
Is simlar but not identical to a URL of a stream object stored on a cache
of a proxy server can be retrieved fromthe proxy server. Consequently, the
met hod avoi ds the repeated transm ssion of stream objects which are

i dentical in content but having non-identical URLs. BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 0017] I n order that enbod nents of the invention may be fully
and nore clearly understood by way of non-limtative exanples, the

foll ow ”gsﬂﬁ\mb&ﬁ‘y‘ on is taken in conjunction with the acconmpanying
drawi ngs I'n li ke reference nuneral s designate simlar or

cor respondia) SLEIRALS, JHMRDRRARY AREH NI R AT i LARIEI F1 G L 1

a block d pri or sys ream ng céntent over

a net wor kétream object from a proxy device coupled to a network. The stream object is

capable of being represented by a file name, and be associated with a plurality of
different Uniform Resource Locators (URLs). Each URL can have unique
segments that, when combined with the file name for the stream object, forms an
identification path for the stream object.

[0013] The method can include retrieving a first fingerprint including at least an
initial part of the stream object based on a request for the stream object having a
first identification path for the stream object and first URL associated with the
first identification path. The first fingerprint can be compared with a second
fingerprint associated with the stream object stored using a second identification
path in a cache of the proxy device so as to determine if the cached stream object
is identical to the requested stream object.

[0014]1t will be appreciated that the unique segments can include a protocol
segment, a host segment, a file name segment, or a directory structure for finding
the video stream on a server.

[0015]1t will be appreciated that a server can include server software, or
hardware configured for serving processes. The server can be in the form of
hardware or software. For example, the server may be a web server that is
capable of being installed on a device. The device may be a computer or a
handheld device connected to the network.

[0016]The stream objects can be stored and retrieved from a plurality of URLs

associated with the respective different web servers. Therefore, an advantage of



[0019]FIG 2A is a functional block diagrans illustrating a prior art
systemincluding a cache; [0020]FIG 2B is a functional block diagram
further illustrating a prior art systemincluding a cache; [0021]FIG 3Ais
a functional block diagramillustrating a systemfor retrieving stream
content according to an exenpl ary enbogi ment; [0022]FIG 3B is a functional
bl ock diagramillustrating a systemfor retrieving and assenbling stream
content according to an exenplary enbodi nent;

comparing a file name segment is that a stream object having a URL which is
similar but not identical to a URL of a stream object stored on a cache of a proxy
server can be retrieved from the proxy server, Consequently, the method avoids
the repeated transmission of stream objects which are identical in content but

having non-identical URLs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In order that embodiments of the invention may be fully and more
clearly understood by way of non-limitative examples, the following description is
taken in conjunction with the accompanying drawings in which like reference
numerals designate similar or corresponding elements, regions and portions, and
in which:

[0018] FIG. 1is a block diagram illustrating a prior art system for
streaming content over a network;

foo19] FIG. 2A is a functional block diagrams illustrating a prior art
system including a cache;

[0020] FIG. 2B is a functional block diagram further illustrating a prior art
system including a cache; -

[0021] FIG. 3A is a functional block diagram illustrating a system for
retrieving stream content according to an exemplary embodiment;

[0022] FIG. 3B is a functional block diagram illustrating a system for
retrieving and assembling stream content according to an exemplary

embodiment;



9 [0023]FIG 4Ais a diagramillustrating an exenplary representation of
conponents of a URL and of streamcontent; [0024]FIG 4B is a functional
bl ock diagramillustrating a systemof retrieving stream content according
to an exenplary enbodinment; [0025]FIG 5A is a diagramillustrating an
exenpl ary representation of stream coné ent and net adat a;

foo23] FIG. 4A is a diagram illustrating an exemplary representation of

components of a URL and of stream content;

[0024] FIG. 4B is a functional block diagram illustrating a system of

retrieving stream content according to an exemplary embodiment;

[o025] FIG. 5A is a diagram illustrating an exemplary representation of

stream content and metadata;

[0026] FIG. 5B is a diagram illustrating an exemplary representation of the

metadata section of stream content;

[0027] FIG. 5C is a functional block diagram illustrating retrieving stream

content according to an exemplary embodiment;

[0028] FIG. 6 is a functional block diagram illustrating caching portions of

stream content according to an exemplary embodiment; and

[0029] FIG. 7is a flow chart illustrating an exemplary method for

retrieving stream content according to an embodiment.



[0026]FIG 5B is a diagramillustrating an exenplary representation of the
nmet adata section of streamcontent; [0027]FIG 5C is a functional block
diagramillustrating retrieving stream content according to an exenpl ary
enbodi nent; [0028]FIG 6 is a functional block diagramillustrating caching
portions of stream content according tQ an exenplary enbodi nent; and
[0029]FIG 7 is a flow chart ill ustratlpng an exenpl ary nmethod for
retrieving stream content according to an enbodi nent.

DETAILED DESCRIPTION

[o030] While various prior art configurations are shown and described in
connection with FIG. 1, FIG. 2A and FIG. 2B, various exemplary embodiments
associated with addressing the above issues and disadvantages and other issues
and disadvantages are presented herein below. It should be noted that as used
herein, stream content can refer to a playback stream file, playback stream object,
or the like. In other words, stream content can refer to the content of such files,
or objects, or can refer generally to the file or object itself.

[0031]In accordance with an embodiment, FIG. 3A shows a system 300 for
retrieving stream content when the URL of the stored content does not exactly
match the URL of the requested content. In the system 300, a request 302 can be
generated and sent to the ISP 304 for a stream object 308, which as noted can
refer interchangeably with stream content having an URL 318,

http://v2.media.com/videocA.rm. The ISP 304 is connected to an ISP proxy

cache 201 which stores content likely to be requested by the users of the ISP 304.
In the ISP proxy cache 201, an object 204’ having an URL 214,

http://vi.media.com/videoA.rm has been previously stored, either through a

previous request for the content, from a predictive caching operation, or the like
as would be appreciated by one of ordinary skill. Asthe URL 214 of the cached
object 204’ is different from the URL 318 of the requested object 308, the ISP
proxy cache 201 returns a message 303, indicating, for example, that the content
was not found. The ISP 304 can then check with a proxy device 305 for the
requested object 308. It should be noted that in accordance with embodiments,

the proxy device 305 can be configured to be incorporated into a proxy cache



10 DETAI LED DESCRI PTI ON [ 0030] Wil e various prior art configurations are
shown and described in connection with FIG 1, FIG 2A and FIG 2B, various
exenpl ary enbodi nents associ ated with addressing the above issues and

di sadvant ages and ot her issues and di sadvantages are presented herein

bel ow. It should be noted that as used_herein, streamcontent can refer to
a playback streamfile, playback st ream obj ect or the Iike. In other

wor ds, stream content can refer to the content of such files, or objects,

or can ref&h-aRAaLRh ltB(e f$p %(15' fbeh‘?b@fnc@ﬁi:cﬁﬁ d' ih ébrowg\;érleﬂt&ﬁﬁl%dance

wi th an enbodi nent, shows a syst'em eving stream

content wheNg ?g;g) URL of the stored content does not exactly match the URL

of the reques content In the system 300, a request 302 can be gener at ed
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com vi deoA rm, The 1SP.304 is connefgtéad to a | SP ltl)l’Oﬁ cache 201 whi ch
BN 8

stores coMOEXEAeVicR 805 afi6T AR URSHLReSs %%}nph@ gaipd In the
| SP proxy cache 201, an objec¢t_ 204" having an URL 214, hitp L, Leckmm
Vi degA r)r/ﬁf}? § 258 eﬁﬁ‘é%%ﬁ@?;’zs forwagded t@.thgeroweae@ﬁ%w here tfle proxy

device 305 checks, in the usual manner, whether the requested object 308 is
available in a cache of the proxy device 305. If the object 308 is cached on the
proxy device 305, which in the present example it is not, the proxy device 305 can
return the content to the requestor. The proxy device 305 can additionally
determine the “freshness” of the object 308 in the proxy device 305. For example,
a cache setting may be asserted to limit the duration of objects in the cache to
assure that the latest version is available. If the object 308 has expired, the proxy
device 305 will retrieve the object from the Internet 103.

[o033] With reference to the present example, the requested object 308 is
not available in the cache of the proxy device 305 based on the URL 318.
However, a version of the requested object with the same content, such as mirror
object 308’ is available with a mirror URL of 318’. In a conventional cache, the
content is unrecognizable based on the slight differences in URL 318’ and URL
318. However, in an embodiment, the proxy device 305 can be configured to
compare only the file name portion of the URL as will be described in greater
detail hereinafter. In such an embodiment, the file name portion of GRL 318’
and URL 318 will match and the mirror object 308’ can be delivered from the
cache of proxy device 305 in connection with the request 302 after additional

verification of the content,



previ ous request for the content, froma predictive caching operation, or
the li ke as woul d be appreciated by one of ordinary skill. As the URL 214
of the cached object 204" is different fromthe URL 318 of the requested
obj ect 308, the ISP proxy cache 201 returns a nessage 303, indicating, for
exanple, that the content was not found. The ISP 304 can then check with a
proxy device 305 for the requested obﬂ%ct 308. It should be noted that in
accordance with enbodi nents, the proxy device 305 can be configured to be
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device 305 can return the content to _the requestor. The ?r oxy devi ce 305
can addi tidspiraheogtand can be stared: {n sathrnsextertal pegesy st deast HrgbeginniRg proxy
device 305. For exanple, a cache setting may be asserted to limt the

dur ati on edntem)esathe netrieved mﬁngﬁpwégﬁ estmhlshadnsudhnass mejadadion i s
available. If the object 308 has expired, the proxy device 305 wll
retrieve obhjechfjrdbe rétriemed bentent. eA cempafison fO0BS aAdelwherbepaniean bet he
present exanple, the requested object 308 is not available in the cache of
t he pr oxycdiirneel thabobjasiegb & antobjddiiz 08 hie iddntiexk and she/msaiadendf thhe
requested object with the sane content, such as mrror object 308 is

avai | abl ecomteht @soeibtedrwitiRbbjett 338 as rdtfieded Ditiglht fromAlURCagBeanbae cont ent
i's unrecogni zabl e based on the slight differences in URL 318" and URL 318.

However, jdirigvedimBRal TRt thé BRhRIP e iy Rvize308an be configured to
conpare only the file nanme portion of the URL as will be described in

greater d 41 her g : : [esterel] , I rtion of
URL 318’ gﬁrgij;%RL 3?&%5{“?&?%% gﬂﬁﬁﬂe rf} %(ﬁm rrbdr%%ggjnéci]ﬁeggl%&ggﬁaﬁgagel i vered

fromthe £achs. of RLANLAPY B8 AR N FEPRARGHE e el ledibEchARHERIy 302 af ter

addi ti ona ri“frca conten

be a complete stream file or may be a part of a stream file associated with a time
position in the playback stream. The content may then be played in its entirety or
may be stopped before completion. In a conventional system as previously
described, the partially played back content will not be cached. However, in
connection with embodiments, even partial content will be cached as described in
greater detail herein below.

[0036] Referring to FIG. 3B, a request 302 can be made for object 321 as
described hereinabove using URL 322. Since the URL 326 of the object 316
cached in the ISP proxy cache 201 is different from the URL 322 of the requested
object 321, a message 303 indicating that the content was not found would be
generated. The ISP 304 then forwards the request 302 to the proxy device 305 to

determine whether at least a part of the requested object 321 is available in the



12 [0034] In anot her enmbodi nent, a fingerprint of the mrror object 308",
such as a netadata object, can be established and, in response to request
302, the proxy device 305 can access the content directly from URL 318

t hrough an access to the Internet 103. URL 318 is one of several mrror
sites 209 where the identical content can be stored. In such an external
access, at |east the beginning contentigcan be retrieved and a fingerprint
be established, such as a netadata object, for the retrieved content. A
conpari son can be made whereupon it can be confirned that object 308 and
obj ect 30€chegoi @éthd rgky davige 8A5- Hewidl hrrppregiateddhabi @der Hssociated with
object 308 as retrieved initially fromURL 318 can be retrieved instead
from t he cauhemddate wethprthswyerdihidsctheqn®xy ledes305 cawhe eonfigredivith an

enbodi ment, a user may request content and may playback only part of the
cont ent. hetwoek amtplface gdrg widduesi belan dmicefate they ubes awtedpivatekessitaream fi l e
or may be a part of a streamfile associated with a tinme position in the
pl ayback gptiedabnidheioa@rithalikeayhé paikyhiRviveasdnanbe ircoepdratel intor may be
stopped before conpletion. In a conventional systemas previously

descri bedgicheqRiditdit] duthRakevddag btk @S m¥hd thahiayhifciaae hedtwhidnever
in connection with enbodi ments, even partial content will be cached as

descri bedg‘g&—fgéeewh%fe@ghaéobﬁgﬁﬁhﬂoﬁ@gﬁgmwﬂ%@é Sedrarpus e thferhhiG. 3B, a

request 3 can be ma or object 32 s descri bed herei nabove using URL

022, S 1o el L9I0R FrlPAC BB bl GRipnpsygachs 201
R e S Sl LB RS AERR 0l 000
at | east ﬁ)r%?{.[:l}np g, hta\r;g not U?Petd? greocbc{-cﬁgé 01:;’ %l:lLe L?ox?z\{:ﬁ:iv{c%%lo%. iFQ)rte)ngple,

the requested object 321 can actually be made up of a plurality of parts, portion,

key segments, or the like, such as parts 306, 307, 309, 310, 311, 312 and 313,

whereas the proxy device 305 has cached only the parts 307 and 306. As such,

the proxy device 305 sends the request 302, which can be modified to request

only the parts 309, 310, 311, 312, 313 not in the proxy device 305, to retrieve these

parts from the respective mirror sites 209 via the Internet 103. Each of the parts

309, 310, 311, 312, 313 may be retrieved at the same time or different times. For

example, the proxy device 305 can retrieve a part 309’ from a mirror site 209

(http://vi.media.com/videostream/videoA.rm?begin=123), and assemble the

part 309’ with the subsequent part 306’ available in the cache 301 of the proxy
device 305 so as to deliver the connected parts 309’ and 306 to the user.
Accordingly, the user is likely to experience a reduction in the start up latency
time because of lesser parts required to be retrieved from the mirror sites 209.
Further, requests for individual parts will be less like to be made and thus will be

more readily available due to the reduced possibility of, for example, contention.



13 cache 301 of the proxy device 305. It wll be appreciated that in order
to conmunicate with other entities, the proxy device 305 can be configured
with a network interface 323, which can be an interface that uses a wired,
wirel ess, or optical connection or the |ike. The proxy device 305 may be

i ncorporated into other equi pnent, sugg as a server or other equipnent that
may i nclude a network interface, wheréupon conmuni cati ons may take pl ace
over a bus or internal network connection or the |ike as would be

appr eci at Rgb49y one BhclPpakitBakY, 33%51, kv, siBeafd 91y idRicfRdir rhed T nes t hat
parts of the requested object 321, which, for exanple, have not expired,
are cache I : : . bj ect 321
o aot ual 1 2ba FOERATS 3P B8eESha.Phe PAMICSIce 05 if ESTLER

I on, Key segments, or
the |ike, ¢] 3Q7., 9 ; 312 31 wh th
pr gxyI dgv?%’gﬁ.@%%ﬁﬁg%%s;%e’gglgﬁ%l t %% 83‘?3323 gg%&ghedpa%%gg%nggrgﬁ,tg{ ﬁgspr o>e<y
devi ce 30f‘%rsen5% th%br egugs% %Oﬁ,Fl.Wniah can be g)otgl: fied to reguest_ only the
parts 309 T3S OPIEEL 528 1A DHEENY Y AR IGHPERTE AR CETURFE 302 9T Bet 1 i eve

these parts fromthe respective mrror sites 209 via the Internet 103. Each
of the pafiSeaeRNt Ieqyes '3?11?‘5 tion, theraghs 39 Eand PFOXNASHIEB3o5HANdEE i me or

different tijes._For x%lrrp,l e, .the proxy device 305 can retrieve a_part 309'
froma m$ uged to g}@ge e individual parts of the stream object, preferably using the

(http://vinedia. com vi deostream vi deoA. r nPbegi n=123), and assenble the part
309' wi t hnamingstpyerivenof therarigded coateritisebies, and thine predfie irBlEpentlenthe pr oxy
device 305 so as to deliver the connected parts 309" and 306 to the user.
Accor di nghcgess tieghe sedividual pad, yvitich expercoeverdianaily gussiblerasicaching start up

| atency tinme because of |esser parts required to be retrieved fromthe

m rror sipatiaP@teis ot practieed as tsschibedibedéiviatboad. parts will be less like
to be made and thus will be nore readily avail able due to the reduced

possi bi | i fooad], fornexemdatce withta@ndmbodimeld, FIROIA] FaLPI@ B i1RGRate 310",
311", 312' and 313" is retrieved and cached in the cache 301 of the proxy

devi ce 30&emipleryiepreseARitions oBEdmbon&R ok Il 158 AR En bBRcPFGL S 309",
310", 311', 312" and 313" with the parts 306 and 307 to forma stream

obj ect 32dhpabR {deflfd da¢REGInd leli RIRANDEe bRt Siso Eﬁge&%gso@%aﬂaggpgmbs equent

request. In addition, the cache 301 and proxy device can configured

O aon® seniuh e oRRb! Seeflort 10104 REAB- MG nafll RN Yoislido the

nani ng convention of the origirnal content server, an (
PS50 R ot N o ML S S BT Y
above. [ OfRRtlauRGH8L AN i §:0: ¥ §EP RNy T Yrrrh) ot BOTE! 4P

should be noted that for various mirror sites having the same content, such as

content represented by file name segment 403, the domain name segment 402

may be different and thus would lead a conventional caching scheme to consider

the actual content to be different. It can be appreciated that other problems can

arise, such as the same content being referred to with different file names.

Further, the URL 400 can have unique segments that, when combined with the

file name for the stream object, forms an identification path for the stream object.

Stream object 404 can contain parts such as segments 405-411, which can be, for

example, key segments, key frames, or the like, containing the actual data



exenpl ary representati ons of conmponents of a URL 400 and a stream obj ect
404 capabl e of being cached and retrieved. The URL 400 can consi st of

vari ous path segnments such as protocol segnment 401, a host or domai n nane
segnent 402 and a file nane segnment 403. The file nane segnent 403 refers
to the file name of the stream object 404. The protocol 401 may be HITP,
FTP, or the like. It should be noted that for various mrror sites havi ng
the sane content, such as content represented by file name segnent 403, the

domai n nag@osiagMBRih A2csm¥nat Wifl B@raﬁgfecﬁﬁgd EHH{;S%%%&%%HP% ﬁ)nventi onal

caching schene to consider the actual "tontent to eren can be

appreci at . I rise . ent being
referred oa%/(\enh?'?%taglltl?lfﬁglr%ﬁt%ﬂft??ge%gﬁ%tg.40%u%]t1flcl‘éi§Tbeﬁ%geaéfﬁgg%t%%ﬁg'have uni que
segnent s 7 Whe i ith th ihe nane for .the stream object,
forms an thdg)gi:?t]l fi C;ﬁﬁ%g@?ﬁsyﬁ?&eﬁﬁ%‘% WESES B8 rs%?“.(’bﬁ‘&é’a%cgﬂjrﬂgct 404 can
contain part.s ch as segnents 405-411, .which can be, faor exanple, key
segnent s, r%@veﬁj%ﬁ%@n%fg@% EXGRIATY ’E%’i?f)gdlﬂ?% A Bguss 412 f{)’éléﬁgea%

associated .w.th the.content. It will be appreciated that, as will be

descri bed® Jﬁ(’tg?%al?aé’ﬂn%lé?ﬁ %7 fe2-edigcomandeobrmeanbel can be stored
w th netadata. [0039] FIG 4B shows a system 420 where a stream object 404
can be r c§SNeEted agd serifiorn exsmparepy deyice iartondance with equest 412 for a
stream obj ect 404 having an URL 400, http://v2.nedia.conm videoB.rmcan be
gener at ecerahedisants.t BhaWRéx4ompisddonipiiekly d pvotoeol segaendadalictpyiat h

enbodi nents. The URL 400 is identified by a protocol segnent 401 "http", a
host segnliost seéRervvIbti mediardbm™and a flle henearemeatren fvidoadB. Hin"deoB. r ni' .
The request 412 is forwarded to the proxy device 305. In the present

exanpl e, Tlereyagsteppdsifarbjaedéd Wikheipsonodedsasdnbietheprefiait eaghpleyf t he
proxy device 305 based on the URL 400. However, the cache has a version 413

of the refuesqestabiget: Adisindt bidlaOnythdeutkeo3e prddPdMsEsien 413
corresponds to a stream object 404" having the sane content as the

request echaabil 06tthd ORI, b, wa;iwék}eli,l%h@é&ﬁéilﬁ%%dzeméﬂﬁg g eg%%ﬂR{stHBL 414

(http://v4.media confvideoB.rm. It w be noted that t 414 is

cont - and TS P B e eoRR P SRRt ARRTRA a1 e
he fi ; ' i ce.305

i |y Rt BRATE s G Roe Rl e nenl R Yo P R R S

wi 1t ne e gReRAUETERTLIBRL BRY (10t 25 06 e o0, 17

with the TiTe name segnen RS
the file n S 418 and 403 .are the sane, the proxy device 305 can
ei t her ré?‘ﬁ%%agqg%mb?]éhlﬁ l%’ﬁ&leﬁr]@’nﬁw og éﬁ%mﬁ\“tfr]rﬁg }ﬁ%xﬁﬁﬂgvi ce 305 and
the ISP streans the object 4Q4' to_the user, or can conduct further
verifi catsieg’ﬁleggﬂw é’é""é‘ﬁ&’é’r%nh %r}dff’g’é 4R Segment i SoBjdeeB i d Wiehbisr e
whet her the fi n%?rpri nts match. 16 In such a context, a fingerprint mght
be a cor ri8f §#§ALe pamgas dhe Hlenarae pegraentdadof ghiectewanihe, prokedeviest key
frame or the like, It can also be considered that the file nanme segnents
418 and 4% arinBiallyrdeteranipeiwhether the caghdd dheeanppbiect 404 dhas g sirthet he fil e
nane segnents 418 and 403 do not match, corresponding to a "NO' at decision
poi nt 413ontéd apitxyeqiesicd@bRs 40amyreetmpauss thedilohpmetsed®dnt 4 Bwithe
addressee via the Internet at 414. If the file nane segnents 418 and 403
mat ch, cdhe é&ponde segrhentay §YESociateddeithshorequesed WRB 40bh4f girfilent can be
retrieved fromcache at 415.

name segments 418 and 403 are the same, the proxy device 305 can either

(3

retrieves the object 404’ from the cache of the proxy device 305 and the ISP
streams the object 404’ to the user, or can conduct further verification such as

obtain a fingerprint of each object and compare whether the fingerprints match.



[ 0040] As noted herei nabove, the key segnments can be stored with netadata as
illustrated in greater detail in FIG 5A A stream object 500 can be
provided with a plurality of key segnents or key frames 5ol. Each key frane
50i can have a netadata part 502 and a data part 503. As shown in FIG 5B,
t he metadata part 502 can be encoded %th information relating to the
stream obj ect 500 such as a title 507, 7a duration 508 of the play back of

t he stream object boo, a creation date 509, and a copyright infornmation

5lo. O hem suthaf ¢opité:ANa FRYeRRIRRERAEH: hkbfrelMfon BritAI Ak at%iggn(g%ﬂéa%ﬁi(,a”pl e,

if the stream obj ect 500 I's a vid€o sfream object or nu Ia stream

obj ect, tHe RELBEAR FRE [ hQf ti gg:]p f rate at
whi ch t he viedeoﬁvwils encogggﬂa%[gﬁﬁﬁg?' ?t[{éﬁﬁl%%é |56¢%e??§atﬁ[él?§% of the
video dis i 0/.C ' btle that associ .1 he

parti cul al?élgﬁrs ?%gﬁm%vid‘tlEggﬁtqoée%@oe?%i@%gﬁpﬁht% i #t “élg qu§eq1$tgﬁéﬁ$téﬁr esents 2
seconds of ta, the title 507 can i,ncl ude t.he begi nni.ng ti qQf the key
Frane. 1t Bpmeieabichl o2l End 205 R b o ComapaBE R "NOBR ng t he
content can.be devi sed such that .the stream.object c¢an be accessed at any
poi nt i n GEIoR RAINS AT-IRE RIOREFBTenaRs t41 THECTS 1he Obisrd 48¢4tmabed with t he
nearest ear]ier key frame. [0041]Iln accordance with an enbodi nent, a
process 5SAddregses e pterpef atgr4; df thedile namesgsments 4tfhanshjies matgy,r equest
512 for a stream object 530 can be forwarded, for exanple, to the proxy
devi ce 30®rrespondEgiaR “YiES ehdetsionaointdige tharatendreanthe retrievadhfubnect 530
associated with request 512 is avail able as a cached content 530" of the
proxy deviachedbs15.As illustrated, it is initially unknown whether cached
object 530" is the sane as the requested object 530. As described generally
her ei n abl@moeio]t he rAsqueted ddraihalenie, Bidkeyanginentsade baxtofedaviph ural ity of key
frames 531, each key frame 531 having a nmetadata 514 and a data 515.

Si i | ar | ymetddatcaciiagirateddapretipedétall 30 FIGasa aApkieas] bbj¥ctofodk@n Bd ames 532,
each key frane 532 having a netadata 516 and a data 517. e netadata 514

can be ensErRIbdtwith A ?Mﬂﬁtﬁ ofiefynREmeity & lakifnéO5d M %Jcﬁq%?gfzglge 5@1{ eam

obj ect 530 such as, for exanple, a duration 518, a width e display

of Lhe S eAAMme) Aeladath £38bULHAN 1R pBAGH, UATiAh T2 L, dfie et adata

associated wth the cached content 513" can cCorrespo ude a
esol uti o g Al 5bY ek be AbodciByh K Dpn s U EH SRR kbR e

obj ect 530 T dACR® At QulgBBn SRR AL bRt of M G R RORE ST S 6.
obj ect Sat-avh S ES ALY AgoPRrEBf PERSB e GrER BT B bR
Cached otPEAMPLLTBERE B4R phE LanekaBbls, TbhEFSHEETIEL 5084 ERERe adat a

of the requested, strean] obj ect 530, correspondi ng to a YES at the decision
poi nt stream object or multimedia stream object, the metadata 502 can include

information such as the frame rate at which the video was encoded, a width of the
video display, a height of the video display. The title 507 can include a title that
associates the particular portion with a time. For example, if each key frame
represents 2 seconds of data, the title 507 can include the beginning time of the
key frame. It will be appreciated that various arrangements for storing the

content can be devised such that the stream object can be accessed at any point in



18 522, the proxy device 305 can retrieve the stream object 530 fromthe
proxy cache at 524 and streamthe content to the user at 525. However, if
the netadata 516 of the cached stream object 513 and netadata 514 of the
requested stream object 512 are different or otherw se do not match, the
requested stream object 512 can be ret ieved fromthe internet at 523, such
as froma website or addressee associ ated with, for exanple, the host or
dormai n segnent of the URL path. [0043]1t will be appreciated that

si t uat i ongnfedy MAkive rifeedfee4d The fikhamé 8skéeRtedRith tRE ndaehi &@alTekdyect such
as, for exanple, a video file, by advancing the playback pointer on a nedia

pl ayer topgqposition within the streamaway fromthe beginning. As with
previ ous exanpl es, the stream object 602 can consist of a plurality of key

v ares. SO0t odBaite WS ERLSAE] Srofl Ayl4 SRl SHMEBLSRE con be

gener at ed a par such-as a r ane of a
stream obj ect .602 via the |.SP 102. Th equest 606 nmay be for a part of a
tr eam oo arvinEgstisn dReth Bbest g OF NS g B En iRay " e 2 00,
The request ed rtion may not, necessarily be exactl rrelated to a key
e, TOHEHh et T SO R e maB b vl JF HOPS L r eam t 1 6. The
nearest identifiable portion of the streamearlier.in time can be, for
exanpl e, &%rlm Igher thestinagy gbigeld3assogiatedoEithieiest fa 1St he stream
obj ect 602 or the key frame 603 is available jn a cache of the proxy device
305. |f tavaikeble gsragpshedgontenhpso’ial thepraxaclesice3ns. prdllystadeldéiszos
retrieves the key frane 603" froma website 610 associated wth the

r equest ediniaslly uikroveodhethar cachedathjeat gi3agistthe skog as taweqeeged objest pr oxy
devi ce 305 caches the key frame 603" in proxy device 305. It will be

appr eci at ggb.t Astlescnibed genmblydentin labewd dbe nentestedtdgect sgheamivg madks de on or
be renotely connected to the proxy device 305. Over the course of tine, a

further oiip ofl® phealinnsd kegdurnds $17cddvkagdrimeak3chatiagh métataiwan4had
associated with a second key franme 604 can be made. Simlarly, the second

L ornot 500 Gm Loy CURITd T oquear 08 Ter AT Td Koy frane 605, the

third keyss agen Repirai® JRHAvEYES nfdtaARta B1609A0 aTRees e bRId Reflidta 514
can be encoded to include information relating to the requested stream object
530 such as, for example, a duration 518, a width 519 of the display of the stream
object, a resolution 520 and a frame rate 521. The metadata associated with the
cached content 513 can correspondingly include a duration 518’, a width 519’ of
the display of the stream object, a resolution 520’ and a frame rate 521’
[0042] To determine whether the cached stream object 530’ is the same
content as the requested stream object 530, the proxy device 305 compares
metadata 514 with metadata 516. Specifically, fields 518-521 in the metadata 514
of the requested stream object 530 can be compared with corresponding fields
518’-521°0f the metadata 516 of the cached stream object 530°. If the metadata of

the cached stream object 530’is the same as or otherwise matches the metadata of

the requested stream object 530, corresponding to a YES at the decision point



[ 0044] Each of the key frames 603", 604', 605 are cached in the cache of

t he proxy device 305 unlike conventional caching schenes. The key franes
603", 604', 605 may be cached under separate file nane segnments, but can
al so be assenbl ed 614 and cached 615 on the proxy device 305 to forma
conpl ete stream object 602. It will begappreciated that in an enbodi nent,
the proxy device 305 can be configured"to conduct finger printing 613, for
exanpl e, as described herei nabove, of the key franes of the stream object

in the caghe thepeiguWleRidels dlReeaVeant sﬁéarﬁtdbj‘&irﬁgéi 86 Helygr ed to the

user is identical to the streamobject in the cache of the proxXy server.

[ 0045] | N #4606630% EndkirBath¥SHRNALY tEIAPG 585 HbIGL! Bifilnldtadies 7. and
I power” up o

after starting, such as initialization or t he proxy device, the

proxy serdOr ie RIRESHRARLOLRR D BEa R ARG RefhalpdSuieatEy o

obj ect may.. ck stream obj gct such ,as, an audi g/ yideo f.ile, or a
nedia fi I%PJQ%QQ%I}.%é@%g%?R/%}&ﬁ%%F%ﬁﬂ8§§P}at?hr’lih?)f%g}‘ﬁﬁ@ SEREPBLRNIEH) ect or a
part of the playback stream pbject is availaple_.on a cache of the proxy
server at°% .na]:?/ regﬁl?\qedggorg&ﬁ?ﬁpmeéat pA%SUCH 35 fromyp Mebsite pf addrepsee
requested by .filenamre, and opl portion of the object is stored, unless

t he porti%ﬁﬁgﬁlﬁT’erde‘glg}brfage’faénP%eéﬁngﬁﬁr Agmraysezmant of e VRS mdhect, it will
be unlikely that the partial content will be retrieved in response to 20
the reque$i043townevdt will pe gppiecipded that siuatiens canarisequiesre agensimady cor r esponds
to the cached partial content, it wll be possible to retrieve the content
f r om cach@quest pameofs styerans kebjsct such ashfaraxample apadeo Gle, byedyaneidgitle st r eam
obj ect associated with the request is not available, corresponding to a NO
at 702, oplaghgekpedinter onmespdiadilagr toa posfESnatithifdhe sheapravy Bamnvhs
retrieves the object from for exanple, a website via the Internet at 703.
| f the pabegimiingr Ashdtlspreeiouseprples, theastpdanabbiecsod ben 6RRAE of a
corresponding to a YES at 702 and has not expired, corresponding to a NO at

704, the plueality s€kasefraniek 688} 664,1d1% Aallisiitell e FRG! €M Rehestbdehe cache
at 705. The parts not avail able on the cache can be retrieved fromthe

respect i VenRbsdnlefatédl fort hfark BF B \Rteadh oBfdBt, sERESs kby Rhnfd¥oPard s are

, S
avai | abl e, they can be assenbled to form a whol e stream objéect at 707. It

w il be %%a%b@fe@%é@@itatBQ??lp%ﬁ.sTﬁé‘Pecﬁfés{ 6‘@6'&1& & A1 2 PAR JfaBredln CaN be
accunul ated over  tine as different requests for parti ail content are made.
Wile th e C Vel stonni Re. it will b

appr 61 at el EHEr el Benth Byl i3 6% Mgk 288 e sehuditdiet ce or
P LS 1 hARghahh Pt ALGRHRY bE BRI cof RENLEE o REy RARIE Bk RYfdiReills 2 Stream

obj ect,

corresponds to a portion of a video stream file. The nearest identifiable portion

of the stream earlier in time can be, for example, key frame 603. The proxy
device 305 determines that the stream object 602 or the key frame 603 is
available in a cache of the proxy device 305. If the key frame 603 is not in the
cache, the proxy device 305 retrieves the key frame 603’ from a website 610
assoctated with the requested key frame 603’. After retrieving the key frame 607,
the proxy device 305 caches the key frame 603’ in proxy device 305. It will be
appreciated that in accordance with embodiments, the cache may reside on or be

remotely connected to the proxy device 305. Over the course of time, a further or



sl ow communi cation |links typically experienced in | ow bandw dt h networks
are therefore reduced for the user during use of stream ng applications or
content with high request volunme. Further, the user experience jitter free
stream ng and small/short startup |atency in receiving the requested stream
content. [0047] The invention can al so ge extended to peer-to-peer traffic
such as torrent traffic to provide an aggressive cachi ng nmechani sm

Stream ng protocols including HTTP, FTP or the |like, nmay be used in the

i nvent i ongechh@ r@fIRSY 682 FirGRrBATonht BBt dntiteaskedimediwifiah duenRl lasy sof tware.
For exanple, the proxy device 21 305 may be a web server that is capable

of being erﬁfe%df&n%éhrﬁag@.Vﬂ‘aiﬁﬁLarﬂq%@%&b\ﬁlﬁIk@?ﬁ“a% ?OAF%% Bétriele@ handhel d

devi ce connected to the networ [ 004 e exenpl ary enbodi nents

e 1 o] EERUEN e B R ARRRIEE SN i 11 11 o
Ao o0 bor LGB MR B RSS BRMe BRET 2L  ©
i nventi vea&frggs%gtﬁebcsiﬁg%ié_bed her ei n.

[0044] Each of the key frames 603’, 604’, 605’ are cached in the cache of

the proxy device 305 unlike conventional caching schemes. The key frames 607,

604’, 605’ may be cached under separate file name segments, but can also be

assembled 614 and cached 615 on the proxy device 305 to form a complete stream

object 602. It will be appreciated that in an embodiment, the proxy device 305

can be configured to conduct finger printing 613, for example, as described

hereinabove, of the key frames of the stream object in the cache to ensure that the

content or stream object delivered to the user is identical to the stream object in

the cache of the proxy server.

[0045] In accordance with an exemplary method, as illustrated in FIG. 7,

and after starting, such as initialization or power up of the proxy device, the ISP

or equipment associated therewith such as servers or the like, the proxy server

receives a request for a stream object at 701. The stream object may be a

playback stream object such as an audio/video file, or a media file. The proxy

server determines if the playback stream object or a part of the playback stream

object is available on a cache of the proxy server at 702. It will be appreciated

that if the entire object is requested by filename, and only a portion of the object

is stored, unless the portion corresponds to the beginning key frame for the

object, it will be unlikely that the partial content will be retrieved in response to



22 CLAI Vs: 1. Anethod for retrieving a streamobject froma proxy device
coupled to a network, the stream object capable of being represented by a
file name, the stream object capable of being associated with one of a
plurality of different Uniform Resource Locators (URLs), each of the
plurality of URLs having uni que segnents such that when the one of the
plurality of different URLs is conbin@® with the file nanme for the stream
object, an identification path for the streamobject is fornmed, the nethod

conpri si ng: trievi, a first fingerprint ingluding at,l| t an

i Ui al | paierearesty Haev gk i Gy eartislontr e Eauggddbat qrretpands folis, obj ect
having a first identificatjion path for the stream object incl udi a first
URL a9socsahed perél sapignb il be pOSSIE%ﬁﬁaﬁﬁrwgfetﬂh%cqu%E’fIerfg”é %rﬁt with a
second fingerprint associated with the stream object stored using,a second
i denti fi cttei Bavhsekistieampohigelos agrart pktherpdaxbagksiteamsebiesf asepcited Withhe i f

the cached streamobject is identical to the requested stream object. 2.
The net hotheaequediingott availhbiencdrresponding tocolNpratsioagor expiresyi ng t he stream
object fromthe proxy device if the cached object is identical to the
r equest edeatespamdily tect YES 3t 7dhehaprigseaveraettievgs thee abjactnrdm, fdrer ei n t he
first and the second fingerprint include the file nane.
example, a website via the Internet at 703. If the part of or the stream object is
available on the cache, corresponding to a YES at 702 and has not expired,
corresponding to a NO at 704, the proxy server validates the part of the stream
object on the cache at 705. The parts not available on the cache can be retrieved
from the respective website via the Internet at 706. Once all of the parts are
available, they can be assembled to form a whole stream object at 707. It will be
appreciated that the parts can be retrieved at one time or can be accumulated
over time as different requests for partial content are made. While the process is
indicated illustratively at stopping, it will be appreciated that the procedure can
continue as long as the proxy device or ISP is in operation.
[0046] By partial caching, or caching parts of a stream object, the effects of
slow communication links typically experienced in low-bandwidth networks are
therefore reduced for the user during use of streaming applications or content
with high request volume. Further, the user experience jitter free streaming and
small/short startup latency in receiving the requested stream content.
[0047] The invention can also be extended to peer-to-peer traffic such as
torrent traffic to provide an aggressive caching mechanism. Streaming protocols

including HTTP, FTP or the like, may be used in the invention. The proxy device

305 can be in the form of hardware or software. For example, the proxy device



4. The nmethod according to claim11, wherein the first and the second
fingerprint include netadata. 23 5. The nethod according to claim 4,
wherein the netadata includes: a duration of the stream content, a video
resolution and a franme rate. 6. The nethod according to any one of clains
1 to 4, wherein the stream object includes one of: a nultinedia stream
file; and a part of a nultinedia stre@&hfile. 7. A nethod for caching a
portion of a streamobject in a proxy device coupled to a network, the

portion of the stream objec apabl e, of..bei n prresented by.a fitst file
ane. _t he3% PEXREGhY BR CLBL LS GPoBIS fl o SR 88 DY AR dRBHFIH & nane,
the stream o%jieect capabl e gf ei g%?associ at ed Wi‘it#’gtone f a plurality of

di f f er ent MEXiPESGAnRRIEST PE3 padhelgdevicerpryected i theedwolonpr i si ng:
associating the portion of the streamobject with a first fingerprint; and
cachi ng t H¥0489r t i onWhileepemplary gmhosimentsperinining to theinventige havye nt based
on a request for one of the entire stream object, and the portion of the
st r eam obbesnt described end ddustysded, nigwil be npdenstimdthyf thoae slgHega thef or t he
stream object and a first one of the plurality of URLs associated with the
first idetechhology camcapaedithat many variations or modifications involving particular

design, implementation or construction are possible and may be made without

deviating from the inventive concepts described herein.



wherein the first file name represents a paraneter of the portion of the
streamobject in relation to the streamobject. 8. The nethod according to
claim7, wherein when the request for the one includes the entire stream
object, the portion of the stream object is cached using the first file
name if a playback operation associated with the entire streamobject is
not conpleted. 24 9. The nethod acc3?ding to claim7, wherein when the
request for the one includes the portion of the stream object the portion
of the stgeamggi ect is cached using the first file name. 10. The nethod
according'to claim8 or claim9, wherein when the request includes the

fi £ _ y ) _ )
1 nger pri Gt dmifiodRoriaficithl DStre BB AT o AT e baliidlen . o,
t d i d identificati th i h f th devi
as to det BRI e SHsatrtolibct rebfhie ShpEREdebbtnied g Rgmadie B cquest ed
t bject. .11. Th hod di hg. | ai m 7, .wherein th t
of the pobETg oPIict GREDIEOY berae Seocaishaith can hadimintingl SPEeth obj ect .
_12. The net hod accor di ng to claim7, wherein th__ par anet %r of the portion
i ncl udes HeitgEm:Besquesdiogatars (i REs), ﬁ@ds,@ﬁfil rﬂlwflae‘@f. URLs having unique

segments such that when the one of the plurality of different URLs is combined
with the file name for the stream object, an identification path for the stream
object is formed, the method comprising:

retrieving a first fingerprint including at least an initial part of the stream
object based on a request for the stream object having a first identification path
for the stream object including a first URL associated therewith; and

comparing the first fingerprint with a second fingerprint associated with
the stream object stored using a second identification path in a cache of the proxy
device so as to determine if the cached stream object is identical to the requested
stream object.
2. The method according to claim 1, further comprising retrieving the stream
object from the proxy device if the cached object is identical to the requested
stream object.
3, The method according to claim 1, wherein the first and the second
fingerprint include the file name.
4. The method according to claim 1, wherein the first and the second

fingerprint include metadata,



13. A method according to claim?7, further conpri sing. retrieving the
portion of the stream object froma renote server coupled to the network;
caching the portion of the streamobject in the proxy device; and
assenbling the retrieved portion with a cached portion of the stream object
so as to forman assenbl ed stream obj ect; caching the assenbl ed stream
object in the proxy device. 14. The A8t hod according to claim?7, further
conprising conparing a finger print of the assenbled streamobject with a
finger print of the requested stream object so as to ensure that the
assenbl ed stream object is identical to the requested streamobject. 25

5. The method according to claim 4, wherein the metadata includes: a
duration of the stream content, a video resolution and a frame rate.
6. The method according to any one of claims 1 to 4, wherein the stream
object includes one of: a multimedia stream file; and a part of a multimedia
stream file.
7. A method for caching a portion of a stream object in a proxy device
coupled to a network, the portion of the stream object capable of being
represented by a first file name, the stream object capable of being represented
by a second file name, the stream object capable of being associated with one of a
plurality of different Uniform Resource Locators (URLs), the method comprising;:
associating the portion of the stream object with a first fingerprint; and
caching the portion of the stream object with the first fingerprint based on
a request for one of the entire stream object, and the portion of the stream object,
the request having a first identification path for the stream object and a first one
of the plurality of URLs associated with the first identification path,
wherein the first file name represents a parameter of the portion of the
stream object in relation to the stream object.
8. The method according to claim 7, wherein when the request for the one
includes the entire stream object, the portion of the stream object is cached using
the first file name if a playback operation associated with the entire stream object

is not completed.



15. A proxy device for enabling cache operations associated wth a stream
obj ect over a network, the stream object capable of being represented by a
file name, the stream object capable of being associated with one of a
plurality of different Uniform Resource Locators (URLs), each URL having
uni que segnents that, when conbined with the file name for the stream
object, forms an identification path #4r the stream object, the proxy
devi ce conpri si ng: a network interface for processing comruni cations
associ ated wi tp the,st eanuﬁbgg ts cessor: ache in

g

cty .a pr d a
communi cadi on s et aPEtABEEY claj s WHERAR KhiendhE request I RGO ot r eam
object and reirieving, the stream ohject.  the, processor conf.iqured to:
fingerpri clides e petion ¢t e saFamanecthe hertidt IR SEPRELORIFRIF t he ai | east
initial part of the streamobject is stored in the cache based on a first
filenane eAchedasmg the fizst filapame part of the stream object, the object
stored with a first identification path including a URL associated with the
source of1@.he Hae metlnd agsording tpalaimdy on ¢iains oy wheregibjvben the request
fingerprint the at least initial part of the stream object when a request
i s recei vidivdes thdfrsifiléreanss, thaintatldd patherabmprises compariogjtee firdtavi ng a
first identification path for the stream object and first URL associ ated
wi th the fihgeprindesith £ secahd dimgpairint aasctiated with the streaomphjeet dthsedf i r st
fingerprint with a second fingerprint associated with the stream object
stored ushgifiga seesiidehtfifdtidd gahiinn dashdof thetpiexcdehee S8
determine if the cached stream object is identical to the requested stream object.
11.  The method according to claim 7, wherein the parameter of the portion
includes a time of the portion within the stream object.
12.  The method according to claim 7, wherein the parameter of the portion
includes metadata associated with the stream object.
13. A method according to claim 7, further comprising;:
retrieving the portion of the stream object from a remote server coupled to
the network;
caching the portion of the stream object in the proxy device; and
assembling the retrieved portion with a cached portion of the stream
object so as to form an assembled stream object;
caching the assembled stream object in the proxy device.
14.  The method according to claim 7, further comprising comparing a finger
print of the assembled stream object with a finger print of the requested stream

object so as to ensure that the assembled stream object is identical to the

requested stream object.



26 to determne if the cached streamobject is identical to the requested

stream obj ect .

16. The proxy device according to claim15, wherein the

first and the second fingerprint include a file nane. 17. The device
according to claim15, wherein the first and the second fingerprint

net adat a.

acoor di NGy d 0. oA B R d15F EhIBE AL 565000t 3 SOIERNERT, SRebgaD! ©

caching o

i ncl ude

18. The device according to claim 15, wherein the stream object
is stored using a second identificati 8 path in the cache is one of a
portion of the stream object, and a conplete streamobject. 19. The device

are portron gues rream objec

t he

requested portion is, not (,n the cache, of e nroxy device. ., 20... The device

o cor di noBBHC B AEaRoln kst S5t el o e e Eaoled O B el 6 t he

cached requested portiqn with partjon of .the stream object. stqred
Bameghes ﬁﬁﬁb‘ﬁ%i%@tcéaaﬁé of beine aspociated W@Qh?%%?’ﬁg% farality of

cache so

different Uniform Resource Locators (URLs), each URL having unique segments
that, when combined with the file name for the stream object, forms an
identification path for the stream object, the proxy device comprising:
a network interface for processing communications associated with the
stream object;
a processor; and
a cache in communication with the processor, the cache capable of
caching the stream object and retrieving the stream object, the processor
configured to:
fingerprint at least an initial part of the stream object when the at
least initial part of the stream object is stored in the cache based on a first
filename of the at least initial part of the stream object, the object stored with a
first identification path including a URL associated with the source of the at least
initial part of the stream object;
fingerprint the at least initial part of the stream object when a
request is received for the at least initial part of the stream object having a first
identification path for the stream object and first URL associated with the first
identification path; and
compare the first fingerprint with a second fingerprint associated

with the stream object stored using a second identification path in the cache so as

in the
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to determine if the cached stream object is identical to the requested stream
object.
16.  The proxy device according to claim 15, wherein the first and the second

fingerprint include a file name.

17. The device according to claim 15, wherein the first and the second
fingerprint include metadata.

18.  The device according to claim 15, wherein the stream object is stored using
a second identification path in the cache is one of a portion of the stream object,
and a complete stream object.

19.  The device according to claim 15, wherein the processor is configured to
enable caching of a requested portion of the requested stream object if the
requested portion is not in the cache of the proxy device.

20. The device according to claim 19, wherein the processor is configured to
assemble the cached requested portion with a portion of the stream object stored

in the cache so as to form connected portions of a stream object.



