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CONTENT SYNDI CATI ONPLATFORM BACKGROUND RSS, whi ch
stands for Really Sinple Syndication, is one type of
wor7oomdsent syndi cati on format. RSS web feedspboaws2006/023336

beconme nore and nore popul ar on the web and nunerous

sof twar e ap@ONEENTS YNDICREFON BIATFORME! N9

devel oped. These nunerous applications can have many
BACKGROENIeat ures and can | ead users to install several

different RSS-enabl ed applications. Each RSS

RBB! igath Gfanis! fortHé’etlFy’J\JS'iﬂ?ipIéaS?’ndlf@tié’t\i\,'_nisI o5 tfle of web content

subscriptions. Wien the list of subscriptions is

syndicatiR! formiat. 1SS aét Yocddave BecBniéSRord An8théfe pohlar on the web
manage those subscriptions across the different

and nufRROLS 3bItARTe ag?‘leikgﬁoﬂsi htHOR SSUBSSHPLArONSifE Wkeloped. These

however, nanag nt of the subscriptions i n Tonnection

O . _ ' I onne '
e ARSI SRl Sop S Etab ] lpALELas o
several ?gﬁ?{eﬁ% ;RS S\z—ggﬁl#lgg ggf)lgcaﬁﬁ)‘ﬁg%aﬂﬂﬁ’ Qg@?#agﬁ)glh\{vhpmpécally have its

one 1 n severa

own lis; 86 Sabes il WheRR|RLQE sl IoRntil i ol oy for a
e o BB D RDo SeH  E B R PHAPY o s

ext. for so ications i di f.ficu

st of FERCHPHEPS S1BNTeROPRFE ABEV S T: (s Piefiblbpb ja pnnection
BRI R,

unl.i kely t.hat al| application devel opers wll ‘
very easyEpretHbseriptian r CelalFrUé’éY’P&!m ge, it is likely
iven the rich nunber of file formts that sone .
ﬁmgﬁh&m avety gﬁeﬁéﬂsm% wyispyerghll Fenbiily 39@1?&6, with the popular
applications in this space or, if they do, .th .
ones beipgIR3™t0-Shs0:fi2 11-Ghot-0 padcdtmg Ui ash Résr@nab}eiﬂppbﬁuon has to
all of the features that are avail able across the .
supportd nfase rafnthes¢ |fermafis nands possibly heyena gpuet inotheRRuren d Iinplementing
feeds pertains to the publishing of content. For
parsersdranpt 1) theldSHwobtext for weses applications dymorediffieyl)thars for others.
I ncreasing. There are many
Given that not all application developers are RSS experts who possess experience and

knowledge with regard to the intricacies of each format, it is unlikely that all application
developers will implement the parsers correctly. Hence, it is likely given the rich
number of file formats that some application developers will opt to not develop
applications in this space or, if they do, the applications will not be configured to fully
exploit all of the features that are available across the different file formats.

Another aspect of RSS and web feeds pertains to the publishing of content. For
example, the number of users with blogs (weblogs) is increasing. There are many
publicly available services that provide free blog services. Publishing content to a blog
service, however, can be rather cumbersome since it might involve opening a browser,

navigating to the blog service, signing in, and then typing the entry and submitting it.
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publicly avail able services that provide free bl og

servi ces. Publishing content to a bl og service,
woaweoerss2zcan be rather cunbersone since it nm gor/US2006/023336

i nvol ve opening a browser, navigating to the bl og

Many ﬁﬁ@‘féa{ﬁ?n ﬁé&%ﬁg‘si ﬁ"gblgtr éf}%? 'iotyé"a!l’age kHep lﬂﬂléhy fi*md within their

cati on devel opers woul d prefer

partlcu;ag F?E)ﬁgg%{ oen t\91tﬂ %Qléfngng \MSE{]EB\K{J Qg 'rlfay%dbg&) g ra web51te In
{
wdaioltfs by W@ff@%e B gr;n%@@a?fsﬁga{f G R o commnict
-.het t:
v SETTHEBFHE B L RS OGP 8 A5 ity
applcep SRRl A o
t ent di cat | at f h b
not be g5 At CBYfiqcati on pl atform manages,  or gani zes and
makes avail abl e for consunption content that is
acquired froma source, such as the Internet, an
intranet, a private network or other computing device,

SUMMARYame just a few In sone enbodinents, the platform

can acquire and organi ze weh content and make s
dosontent syaficaipe PlgHosBn SUFkHES b WD FORIEHi ?Wlélﬂ"é\%ﬂpn platform,

types of applications. These applications ma
managestorganieessand makas aeaibabin EoriaeasyaPHPE GogFens | 18 aEqujFed from a
format. An application programinterface (APlI) exposes
sourceasuchisethe Integia¢t, whiinhandt] dpevaigpiatearl onet @OW@&@VIC@ to
easi ly acconplish di fferent tasks such as .
name juseatfiemg, Ineadia gmb.qngmemtagthedpla@ﬁqrmgcm@dqum dndherganize web
like. In addition, the platformcan abstract away a
contenfaarid makarsui:hec:brftmtnataﬂablepfow\no@eumpﬁomhm manynétfferent types of
whi ch pronotes the useability of feed data that cones

applicititing. tTigespl ajpflieationFuidyher mayheotplestssarily pmdesansh thenparticular
manages encl osures that m ght be received via a web

syndich€&s forinat. MARNgsplidasiongaogrmk éntehface (AIRE} expeses an object model
avai |l abl e for consunption to both syndicati on-aware

which %BBWS%pliéﬁﬁoﬁﬁl dndnikicrt éily dobamplisk many different tasks such as
syndi cati on- aware. BRI EF DESCRI PTI ON OF THE DRAW NGS
creating, reading, updating, deleting feeds and the like.
In addition, the platform can abstract away a particular feed format to provide a
common format which promotes the useability of feed data that comes into the platform.
Further, the platform processes and manages enclosures that might be received via a

web feed in a manner that can make the enclosures available for consumption to both

syndication-aware applications and applications that are not syndication-aware.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a high level block diagram that illustrates a system that includes a web

content syndication platform in accordance with one embodiment.
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Fig. 1 is a high level block diagramthat illustrates
a systemthat includes a web content syndication
wohed7ioorssei n accordance with one enbodi nent. Fi gCTASE®6/823336
bl ock diagramillustrates aspects of an object nodel :
Bk 395 Arglase aia\grm i108tr2eP PSRV arfblecfmiodeRinPARekdance with
difagramthat 1IMustrates a feed synchroni zati on engi ne
one endbddfRSAr dance with one enbodinent. Fig. 4 illustrates
an ex_em'al ary feed store in accordance with one
g;%ogl {128t blokkIdigprirh! Uk uESaRl. £ _E'd["s’i}&ﬂéll%fbgﬁi%?on engine in

file rnaccordance wth one enbodi nent’. i

j l.ary objects in accordance with one
accord eﬁﬁh@r@%@g&. $ﬁf'l | ustrates exenplary objects in
ccor dan Wi ' : { BT .
B TR s CaR BT TTRR i P P e e Bl dient.
ont di cation,platfor kS .de ' heh i .
i1 BB s Byl 5ol HAREOIHELs WhitESye bodiment
ons tjon content that is acquired from urge,
Fiseth Lisicgles excmpy oblsets fp fckmudancs witt $he shtdifient
or ot her computing devi.ce, .to na just. a few., In th
Basm Lallusispics RRemplary et imaeqordines With ong stibqcmnf
the context of an RSS platformthat is designed to be
used in the context of RSS web feeds. It is to be
appreci at ed and understood that the RSS context
DETARLED DES(RIBIIONhe exanpl e and is not intended to
limt application of the clainmed subject matter to
contexts. The description bel ow assunes sone
famliarity on the part of the reader with RSS. For )
e ckutentisyndinatResplatfemms wich a8 & ivabeeonienpaydisatjon platform, is
avai |l abl e specifications that provide information that )
describrealy whéchois irtitized$0 managee organdes and rmeke gvaidehlgehor consumption
certain termnology will be used in the context of the
contenRBfHt ésrapiiredrromrasourse,cmsh as iexlntémet, tamniniranet, Bagivate network

unit of a feed. Typically, an item )
or other computing device, to name just a few. In the context of this document, the

platform is described in the context of an RSS platform that is designed to be used in the
context of RSS web feeds. It is to be appreciated and understood that the RSS context
constitutes but one example and is not intended to limit application of the claimed
subject matter to only RSS contexts. The description below assumes some familiarity
on the part of the reader with RSS. For background on RSS, there are a number of
publicly available specifications that provide information that may be of interest to the
reader.

In this document, certain terminology will be used in the context of the RSS
embodiment that is described. An item is a basic unit of a feed. Typically, an item
represents a blog entry or a news article/abstract, with a link to the actual article on the
website. An enclosure is similar to an email attachment, except that there is a link to

actual content. A feed is a list of items in a resource, usually only the most recent
3
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represents a blog entry or a news article/abstract,
wth alink to the actual article on the website. An
wenel7owse i s simlar to an enmail attachment, eETASR006/023336
that there is a link to actual content. A feed is a
itiond, StAOfyd Y 1565 QU G6F b Aol Wi % b& PSdbscribed. A
addmo#‘ééce%t %ngé‘%’tﬁ:}%ﬁzry’% 1éystem feed i é)t iIs alist of feeds
. i [ B | herb tiBhi B nb®ffREG items.
subseripfloft fhfel fb R et bEsRURRN RPMceRealtRRliBhs BnER 1864 items

frﬁfﬁeheaggodlgt e%o%ib{épﬁsg&%sl\égﬁﬂ yirt tﬁg%g{lﬁi%ﬂ{,sthg ﬁ%ﬁféﬂ?{? €an acquire

curmen orm can acquil re

o or TS A0 W D TP STGBNL g ORI Py many
it LS cTISEE ESE WAL Moy Y Y oot necsaity

on:e

onders T e L3S APEASE 1A 58 ppenipions rample
il ng SR B e L RS0 ASEHh o BEER Hoeh e

t hrough an RSS feed. The pl afform conprises an

platformp ACAHHE| 2 SORSYMEFORMERD FSHC %SA@@O%&% wywedsby fhe platform
obj ect nodel which allows applications and users to

througle 88iRSS &edonpl i sh many different tasks such as
creating, reading, updating, deleting feeds a ﬂ t he
Threplatform epatprisss ansapRjica enmpgr%wteaﬁ%f?? éA:a‘]" ) thaf fxposes an
of applications can access, nmanage and consune, )

object fremttll ivehich valfosts appdicatiens andjusersofo easdlysacaomplish wagy different
one enbodi ment, the platformprovides nultiple

tasks stichfasr ereatifge teading eupdasiagh d@f)etmg faeds andpthes bike. For example,
particular format in which a web feed may be received.

using fheeA PRrmeny fdifferent itgpasheh applicasions canmasess, coapage and consume
format which can then be | everaged by applications and

feedlistsswhich ibRidesaiistof fvednt is utilized to abstract away
speci fic notions enbodi ed by any one particul ar format
i af f46t 00 embodiment)ithe plsformupdeiddsandhiple different feed parsers
Further, the platform processes and manages encl osures

each of bﬂﬁcmm?aﬁ% 4 paticuke feiaarinwwhidhee debnfead manbe redwived. The
can make the enclosures available for consunption to

parsed format is then converted into a common format which can then be leveraged by

applications and users. The common format is utilized to abstract away specific notions

embodied by any one particular format in favor of a more universal, understandable

format.

Further, the platform processes and manages enclosures that might be received
via a web feed in a manner that can make the enclosures available for consumption to
both syndication-aware applications and applications that are not syndication-aware. In
at least some embodiments, the APIs allow for discovery of the relationship between an
enclosure and its associated feed item.

In the discussion that follows, an exemplary platform and its components are first

described under the heading “Web Content Syndication Platform”. Following this
4
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bot h syndi cati on-aware applications and applications

that are not syndication-aware. In at |east sone
weonrharchonssat s, the APIs allow for discovery of PO®US2006/023336

rel ati onshi p between an enclosure and its associ at ed

discusii@ﬁ,darii 8 enllléht%lﬁ&l @kﬁf&ﬁﬁs@uﬂ of R hé#isilllg\:@nplﬁﬁgntation Example”)

exenplary platforma conponen
: 2 r he..h [ 1 t ent ndi_cat i,0
s e AREHCHIRL, (RPN B0 S FHOF B0 Rt oot

lch PRASER AL R R, iy S 9 dpyvr.

a set of APIs that expose an object nodel that enables
3 applications and users to interact with the platform
[ d robust way. 4 5 Wb Content

| pgf ul.. an
%@%@;‘?a‘ gﬂgw O Shows an exenpl ary system
] ordance with one enbodi neni, generally t 100.
Kl o SN B Gl 8y S8R Bectnplere otk ons bebedimelogencrally
w th a i tabl e har dwar e, software, firnmware, or .
at 100 AP PsisHiaR ek, Ot DA e isIre RORRAHORL With any suitable
aspects of éhe system are inpl emented as ]
hardwarg,, SORWALS. c HEBBIEAES 0% sEompinptoR theeofs el @& leasti enes embodiment,
ty of conputer-readable nmedium n In this exanple, _
aSPeCt%g)ga‘@rﬁ}T@@ﬂ(%ﬁﬁm%%ﬁ&eé ap compusinsadablednsisuetidnsrthat reside on
102 and a 12 collection of applications 104 individual
some typreQtl epmppicstreadablemeddnmni gured to utilize the 13
gl@at.form in different ways, as will becone apparent
thig expmpde, system 166 rponiprisesiaoutintentt syndidationgrlaefotm 102 and a
syndi cation platformconprises a web content
collectiopnefi apnlications 1antbridual lomes loé whishumsi encaerfigured to utilize the
follows, the platform 102 is described in the context
platformf in6differesS whys, f as mvill thecemteo appameppr beloat edlmngt least some
understood that this is intended as but an 17 exanpl e
embodamehts s theotontene sgadichiion iplatforap pongaisesra afett Bentent syndication
cl ai med subject matter to only is RSS environnents.
platforiRat Inethe diséussicul that 6dllovws thie ptutfdead 1 @2 désveided i aRe BBntext of
utilized in 19 other syndication environnents w thout
an RSSiplg@fdﬂtm ng{ i{s(?tm Behgpppbinicd @RUusdaBRod thhhthi?% GltéddBI0as but an
subj ect matter.
example and is not intended to limit application of the claimed subject matter to only

RSS environments. Rather, principles of the described embodiments can be utilized in
other syndication environments without departing from the spirit and scope of the
claimed subject matter.

In this example, platform 102 comprises an object model 106 that is exposed by a
set of APIs that enable applications 104 to interact with the platform. A synchronization
engine 108 is provided and is configured to, among other things, acquire web content
and, in at least some embodiments, convert the web content into a so-called common
format, which is described in more detail below.

A publishing engine 110 permits users to publish content, such as blogs, in a

manner that abstracts away, via the APIs, the communication protocol that is utilized to
5
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2 1 1In this exanple, platform 102 conprises an object
nodel 106 that is exposed by a 2 set of APIs that

weneadrie1sappl i cati ons 104 to interact with the ptawuSormam233ie
A synchroni zation 3 engine 108 is provided and is

comm@Rithtcd YR cnOthea BEYs ApPREatidl BE TonfSifditig AcVRR &thl%”server or
4 and, in at |east sone enbodi nents, convert the we

destm&t%ﬁ SiftwhrltBafisS8 r@@élb@@hec&maﬁ. 25 format, which 'S

described in nore detail below A publi shi ng engi ne
Jiﬁoamaaﬁ i ASRAS dfe eﬁahabaﬁﬂelﬁoiafa%&m E@@i@ﬁd@% 89%ed store 112
manfier that abstracts away,; via t

that seg "idthBbA U311 P4 O6R rebli%ard 181 drfiRA + PR be%gges in at

e user”s ‘application or ‘conp

ot B S S A BB i
file sy eﬁh&&glg%%«ﬁ t%ﬁﬁﬂﬁgﬁ?a{@gg v@é?li%ﬁé&e éﬁ%l}ng: gfgp ications that do
not ndfefariy TplRrsudid 1ie STagibMicit B o RonsTBFSSL FBBoume enclosures
that m\ﬂui:bg%)ti 1H’Eq Li! %&i‘ﬁfﬂ}reﬁ@%@r ! Ill%éalpp{}ﬁgls Iat{g%ds 3@%&%?32 hat Kblds post

essarily understand.the s ndlcat| n.format to
data 194 At RoiooRd PesiAd e nerislar WER apvRzsihla Jod3Hi0Ry
1[gt erest. Further, platform 102 includes a post queue
P npfesh alpRy e P Ipdarm (ks cam gnallgranplications twﬁ:@sﬁ, cengime and
. particul ar web-accessible |ocation. As noted above,
pubhsg vealy epnento 2Aseordinely theagodiertion of wpplisatienseb@4 can include many
consune and publish_web content. Accordingly, the
differesnd ltmfzsmfoapr&xca‘apm i fmet lnast scome emboditsenige theatypes of applications
different types of applications. In at |east sone
can inglidedhasnthat aresyndisetionfavapp and dhosmthat ame inot Isyoidication-aware.
those that are syndication-aware and those that are
By “symsticagiomdiware’”dn -naewnt éhatRhe "appHidaticat isoat-laastrsemévehatdamtiliar with
that the application is at |east sonewhat famli ar
the symdlichtiom dosyatdihattis atilized. ndthushat thesRSSi camext, aTdyusication-aware
the RSS context, a syndication-aware application is
applicatien tir@he nthyt beayc bofdapficaced o Prowss dat@ator otherwise interact with
otherwi se interact wwth content that is represented in
conter@thitSE feprémehtedT i ancRSSifoghatie Théy icag ihbiedahdvity the ability to
parse and nmeaningfully interact with RSS-fornatted

parse &l Mea®in@fhley interad vARPRBSAok@Attéddhta. Similarly, an application that

is not syndication-aware is typically not configured to understand the syndication
format. Yet, through the platform, as will become apparent below, applications that are
not syndication aware can still access and consume content that arrives at the platform in
a syndication format.

Looking more specifically at the different types of applications that can interact
with the platform, collection 104 includes a web browser application 122, an RSS reader
application 124, a digital image library application 126, a media player application 128
and a blog service 130. In this example, RSS reader application 124 is a syndication-

aware application, while media player 128 may not necessarily be a syndication-aware
6
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is not syndication-aware is typically not configured

to understand the syndication format. Yet, through the
wohed7ioorssp as wi Il | becone apparent bel ow, appl PCcauisems/ 023336

that are_not syndication aware can still access and

applicalinl ukrtbsntwel browseraapplicationt 12hmayl at ierymonbe a syndication-
syndi cation format. Looking nore specifically at the

aware gpplieationt Qf pewrsafthesspapplications comstitusbutioxharmed ofMieifferent
the platform collection 104 includes a web browser

types appppleatians tige, cannirRSact evitlerthapplbifoahi OMslddeh,aother types of

_digital inmage library application 126, a nedia player

applicasjopisitbatt arerthd 28marut differay feanvhes iRRtratdd & Be utilized without
exanpl e, RSS reader application 124 is a

departiagrfiomatht epiriea] s@pel 6fittieotlaindt 56bjBEn@1tEr, A8 W%?%f example
may not necessarily be a syndi cation-awareappli"cation.

and noFlintitation, thebe bitenspsesaripptiRhlion éeﬁ?in@ﬁiﬁeoéatlﬁg%éé WBh1ilStions for

a syndi cati onawar e application. O course,

event fepdd,i ridlofgwoedtingi dnd enlit aSRIRbAS 18f cvt)mﬁlt%ﬁg'tf%éec?sr, %een saver

types of applicatrons that can iInteract

applicaploat ey pictds fesish CRVITSE db ﬁﬁénﬂf?ea?%p%ﬂé 1RE> t hat

are the sane or different fromthosé ['ustrated can

g - : ¢ it q
Seope o e TeI i niAREES dpphs:bE Dbt NRgRTAGA pOlRangp of the
o . ¢ i cati
platfor@Xb ek dehmibal itfore 63fl, Sichindo RS iRRRECas. *"°
soci al networking and enmail applications for contact

feeds, screen saver applications for picture feeds,
%&Mo&qcumnt feeds, and the like. In the
that follows, aspects of the individual
0 f. th Latform 102.are described in nore
Bl Rl o R G oh it n o, e veetrdmas, with one
2 1Llystrates indi.vidual obj.ectg aof object nodel 106
embodifydnt, 43 HiES mpds) but i Be desraihed comeliBipsbet sarserample of an
.. about . to be described constitutes but one exanple of
object 38} el eati bR aR iz g AR Tob Haiendscy Wulianapiosdon of the claimed

. intended to Limt application of the clainmed subject
subject r?&%t?%rtot %nléfnth"ﬁ qbd%Cto‘gP%]t thab de desasthed; kelgws c Aisbeeted above, the

s TS S b e o,

In this particular object model, a top level object 200 called Jeeds is provided.
The feeds object 200 has a property called subscriptions of the type folder. Subscription
or folder objects 202 are modeled as a hierarchy of folders. Thus, in this particular
example, subscription or folder objects have properties that include subfolders 204 of
the type folder and feeds 206 of the type feed. Underneath the feeds object 206 is an
item object 208 of the type item, and underneath the item object 206 is an enclosure
object 210 of the type object.

The individual objects of the object model have properties, methods and, in some

instances, events that can be utilized to manage web content that is received by the

platform. The above-described object model permits a hierarchical structure to be
7
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In this particular object nodel, a top | evel object
200 called feeds is provided. The feeds object 200 has
wea 2u7opessty cal | ed subscriptions of the type fetuars2006/023336
... oSubscription or folder objects 202 are nodel ed as a

utilizechteedarsonl things ek dearsge Thedlists and lhe liker FHog Wxample, using a folder

exanpl e, subscription or fol der objects have
structurs, dhe platéent bait exewiteidgainstd sétdsf fecdd4 AQfwilhBe ta}\gfvhfi@:ciated by the
il d;;;ger g]r; feeaqk%§206 of t?e tﬁe feegg&lu(r;;erneat t he
skille anolthiscm it seaieri famtledbj ic p

item and underneath the item oz%jpgct 206 ?Vtg@néry For example,

executingcdgainiten o) afcfeeds Praxfidéthel Akt R S6tesh MR of the “news” feeds
i ndi vi dual objects of the object ‘nodel have ?

locatedpwzhir theaewsfold@ds and, in sone instances, events
that can be utilized to nanage web content that is

Ascai ¥gsmple, todasiabA O Follow g, a@%gﬁhgetﬁ?% hkblgsgf ?)Hsﬁ@st to interact

nodel permits a hierarchical “structure zed

with ot Cor@anfelitatRESGSed Wik lﬁg%@d & SR ttﬁef‘?ﬂeehgtle %étig%ﬁ%subscribed.

For exanple, using a fo r structure,

' . i.]ll. he.
For oKV AIRl, 3l (ACH et Bide e rot v

; r a0 | QPAT: . r..exanpl e,
wbscr 38 95168 o1 SRR S P AR, SERBRR e, e anc
t f : neyws” feeds, .l ocated.within the
start 0, O B BB relS, iRyl Bt e oS VS koot e are cases,
howevefZFHEE sh LBl R nal SOF el St s o sl fo R ubscribed to a
. t 'y crq bed. ..For feeds that are sybscribed to,
P amcmlgl.c efg é‘?'h osl,t:aﬂ%rsqatthgragppg?ﬂ%% JHt e&’ainﬁ% iteesen g]er derctionglify of the
o f ol der . i zaf | ' 108
platfornf 4BS6E Pl Bt fperlnc 1Y B e cvafils cpitighlag remabodimen,
. appropr.iate jnterval, fetch data associated with the
subseripte Sbigch 2 spposs auncihovidhas allawe feed tpbe dosmlanded without
.Lhat es t pl atform does not w sh to be subscribed
subscrifigg to Eﬁ‘? ?‘Feéﬂ Ielé’rt fseRafticylar gEpmple; dhe gpplieatidroeal]suhe method and
., wants to e the fupctionality of the platformto
provides, fwih %Qﬁ pyseRiated with, the ﬁe@a{»i dhe pdatfornm theni stilizes the URL to
particul ar enbodi ment, subscriptions object 202
fetch the d8kopt etaresetmte applicatipn.ols t isfraeningro theeapidivatioadad acquire

W t hout subscribing to the feed. In this particular
data assggiatqsl with mécadbipl arcadhemfashidrswitheutrevérobvdng to subscribe to the

feed.

Considering the object model further, consider item and enclosure objects 208,
210 respectively. Here, these objects very much reflect how RSS is structured itself.
That is, each RSS feed has individual items inside of which can optionally appear an
enclosure. Thus, the structure of the object model is configured to reflect the structure
of the syndication format.

From an object model perspective, there are basically two different types of

methods and properties on an item. A first type of method/property pertains to data
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provides it with a URL associated with the feed. The
platformthen utilizes the URL to fetch the data of
wonv@vmesis2zt o the application. In this manner, PO®US2006/023336

application can acquire data associated with a feed in

which areadhmndyf ashacecod tyguat ofemellhoﬁi-’ptbpért%' PestdiRCtol difa Which can be
the feed. Considering the object nodel further,

both readnsidderittehem and encl osure objects 208, 210
respectively. Here, these objects very nmuch refl ect

RavarR&Gmplessf thetfikey peloF@hdthod PAdpdrfy, BBSHIeFER nging. Each

has i ndividual itens inside of I'ch “can opt| onafoﬁ31

feed cAPRARS dAR 2BS6diARUNRith Fhas istrbBreabhte@tin'=5 Rt 'aﬁugtﬁ}ee.c‘rhis data
nodel is configured to reflect the structure o e

includ&y Sbte 8ih F g6t iRE" SBEGL LS as this i

nludy QAL EHLBE SRR AR RS PR LR PR AN gp s i

treatedPB P BRS bbRet o) Vdﬁ.tlﬁcﬁ“ﬁb;' Tg;tro%)ﬁ)égﬁnlg,fnﬁ&%g ggﬁgﬁ?@é@%d by a

pertains to data IS Tea

e R G SHORSLEAABR 1 B S, 5D rvens

8RB BRI Ak, LM DU B G5 vt
e S ST ST NG
does B ST FRASE. oI5, Bt et HiorBites, e

hras‘soci ated. with i@ i vi dual i’terrs is typically treated
synchriuzatian egging Cap,siyll storg dhg elemsntiapgyitoassoctaed data as part of the
.. manj pul at i t hi s_dat a. i an XML structure to
feed itqrg eﬁ?l’{ efaé’é’éllcaé%s Tg;& gg dderstandthenclpment, this element and
. advanpt ages as, fol | ows. Assune that the synchronization
1ts aSSO@h’ﬁ?Cﬂ éaf%o?é% SHHtaV@Ha%\@sf%ﬂ@ apphisationto dissauen andeanshmes.
een added. Nonet hel ess, the synchroni zation engine
Arihe other hangy tharads data thaids teaterltos raad/vuitadets, dutlhasithe name
part of the feed itemdata. For those applications
of a patiadardigedn ddtad isarthe UBer mRy vEak to phisoneliecre partiewlai feed for their
. associated data are still available for the
particulgp pserciatéréace: dndhisceaserthaolject nsadek haOprapesties that are read/write.
hand, there is data that is treated as read/wite
For exataple, a sisehmay wish tnaimenge the name of a feed from “New York Times” to

“NYT”. In this situation, the name property may be readable and writable.

Feed Synchronization Engine

In the illustrated and described embodiment, feed synchronization engine 108
(Fig. 1) is responsible for downloading RSS feeds from a source. A source can
comprise any suitable source for a feed, such as a web site, a feed publishing site and the
like. In at least one embodiment, any suitable valid URL or resource identifier can
comprise the source of a feed. The synchronization engine receives feeds and processes
the various feed formats, takes care of scheduling, handles content and enclosure

downloads, as well as organizes archiving activities.
| 9
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of a particular feed. That is, the user may wish to
personalize a particular feed for their particul ar
wozer7/omaser f ace. I n this case, the object npdelCinas2006/023336
roperties that are read/wite., For exanple, a user
lﬁgy whews ao exemplaryt ieed symehronizatipe sagineolA8 iveavlitthe iore detail

Times" to "NYT". In this situation, the name property
in accondanceewithadae| @nbodinentt alih ghisFerdo8ymeni;, osyinzhtondzation engine
Engine In the illustrated and descri bed enbodi nent,

include$ ee deal folmatninzadulen3@hga nteed 0®heduly. nigdils 302, a feed content
responsi bl e for downl oadi ng RSS feeds froma source. A

download miedule B4¢ ampencoswsydevilbad lrodwler 3 tnd @ hedidving module
such as a web site, a feed publishing site and the

308. It isk®. bd Bpdeciated ndnedenhiosd fiRntthegnynciluilé abd showhiad logically
URL or resource identifier can conprise the source of

separaténfodaths foh ?uﬁp’d&b lof &ty @scEbftigdteiesaticafr ffefslforalities. The
processes the various feed formats, takes care of

logicall§ GBpatdtd MbdulansteasotGaninged taNinRRRE REMERIIWMIEQAHSter to only
as well as organi zes archiving activities.Fig: 3 shows

the partRRIASBRHAEY of SRNAISYATEY QRCABEN BBregYi Ne 108 in a
[ittle nore detail in accordance with one enbodi nent.
In this enbodi nent, synchroni zation engine includes a
feed format nodul e 300, a feed schedul e nobdul e 302, a

ﬁ@g@&%{%g}ﬁgw%g@d nodul e 304, an encl osure
_ and an archiving nodule 308. It is
hQnb S ARRAES bRl SR04 DABEALRAR TRAL ot EISHIDLEIA Rccived
gical'l’y Separate modul es Tor purposes o
in a0 BORERRTERL RGNS RBFRS bFth ol DR AGPBRIAES. s feco
tormets il o, R TR ODECS AL 4 LY, b gvnchronizaton
engine, 51 iR TR e 200 b LFLE B, pres

received i.n a nunper of different ed formats. By wa

the fornggl JB4 AT LT SIS PORPA L DT ToL BUIE B0 8 it tommon
include RSS 1.0, 1.1, .9%x, 2.0, Atom .3, and so_on.

Jormat. Thge SOMERTD HOLFRAL 18 FSeTiaNy 2 w%rwé)rﬂaééwm formats. One of
mpdul e, .receives these feeds in the various formats,

the bengfiissefsusing a common format is that applications that are format-aware now

need to only be aware of one format—the common format. In addition, managing
content that has been converted into the common format is much easier as the platform
need only be concerned with one format, rather than several. Further, as additional
syndication formats are developed in the future, the feed format module can be adapted
to handle the format, while at the same time permit applications that are completely
unaware of the new format to nonetheless leverage and use content that arrives at the
platform via the new format.

With regard to the common format, consider the following. From a format
standpoint, the common format is represented by an XML schema that is common

between the different formats. In a different format, certain elements may have different
10
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the format and transforns the format into a nornmalized
format referred to as the common format. The common
woOaooTan1883 essentially a superset of all suppoPCEMIS2006/023336
formats. One of the benefits of using a common fornat
names, idffeteat lapgionsawitiis theahicxarehfoofrethe aX¥dle fromatead tthe like.
only be aware of one format-the common format. In
Accordiaghi, tthenconmmoagformat det dintctedhdd prasedimen acomisronestructure and
into the conmon format is nmuch easier as the platform
syntax theeds datiyedeoloctivaindiomi alh ofnthef differdnt foamlaty thavaare possible.
several . Further, as additional syndication formats
Thus, inasemeél wsedmeps,celemehtsefrdmt oneeforivae niayebe irypped intodslements of the
can be adapted to handle the format, while at the sane
common femdgrer mt applications that are conpletely unaware
of the new format to nonethel ess | everage and use
content that arrives at the platformvia the new
format. Wth regard to the conmon format, consider the
Fetll leneidde Nis@Mea- Bgpmat st andpoi nt, the common for mat
iS represented by an XM. schema that is conmon between
Lif f icf ; [
Bk SAb a0k B TRl sl O NROE M SPATROPiZAEDh Srtine 108

should ¥Aﬁécli¥' g) Eg&férﬁiir? AR H{er% he ﬁ%.c“gﬁf tav%ﬂgbgege Addfdingly, the

ccordi ngl'y, the common format i Irecte .
synchro{ZEREH chither (EBER o R HbhulBifo U809, hiBlebs quch sopedules
. b T ) .
o oo 5B P oy 0 s TR B e
F . - -

AT RRow e LonslRE neatiifenn BB Tegd I PO dafflipaed. an
update %Ela}iﬂ%n %ﬁ@s%glflglggéqﬁ%v%&tggtggfﬁ%|t1§6,1 'uBgﬁ“@?ﬁ I?n%{y %Q Shéluded in the
feeds bl 4830 coher g AL otlofleciton ARt RBATR uBnvi schedule
for this Paricaler ed 3 ShEUFaf BV GRRPHoA (AFEOTGRERIY, the update

When a feed is first downl oaded,, an updat e schedul e
schedulg.j Jf, hawe¥eladift sclgdulpdpfarmationets g atther) thgytjeg@ schedule

i ncluded in the )
module can utilize a default schedule to check for new content. Any suitable default

schedule can be used such as, for example, re-downloading the feed content every 24
hours. In at least some embodiments, the user may specify a different default work
schedule.

In addition, in at least some embodiments, the feed schedule module can support
what is referred to as a minimum schedule. The minimum schedule refers to a minimum
update time that defines a period of time between updates. That is, the platform will not
update a feed more often than what the minimum schedule defines. In at least some
embodiments, the user can change the minimum time. In addition, the user can also

initiate a manual refresh of any, or all feeds.

11
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feed's header. In this case, the feed schedul e nodul e

302 mai ntains the update schedule for this particular
wbeert/oarmss2 checks for new content i n accordancePerius260b®23336

updat e schedule. 1f, however, no schedul e informtion

T8 AdtisAle®d sh ih?edéfﬁﬁﬁ st efifiguiP dehedas Hf iakif&st some
a default schedule To check for new content. Any

embodiMbhRb e A&iRMHedSRNBEHIR SANsRSDHIHE BULBYRS-BReiffed schedules. As
exanpl e, re-downl oading the feed conhtent every” 24

e i gy SETPAATE L SR i by
e, kS TR b iy e
how nﬁnﬁ: HHES ggﬂg Itlfei %lé_é]ﬁhsgoﬂiéi;?é& Ul "f%r(g; TPIIsg%ﬁ be specified

mum up Ines a perio

wing % RSS90 2 Al ThOS,BUAL AR s8I e«
v 5L HEER: et 3Rk DA FABBE PR S 3RLe e pubtisher
BP0 S L Rl & vy

... 1n at | east sonme enbodi nents, the feed schedul e nodul e

daﬂy?WEﬂgguﬁﬁbrt publ i sher-specified schedul es. As the nane
i_mplies, a publisher-specified sgchedule is a schedule
dhahopld bgeapted dhabpagh opyi eglaa?e%h dprunent opphave a different

_exanpl e, the publisher-specified schedule can, )

publishgrpinesifisd sqhedntey Fesexsmmlendvingthe day. the publishes may provide a
shoul d next update the feed. This can_be specified

schedule joh d Stramutess apd dhgrpduring the nighérfbapublipker may provide a schedule
synchroni zati on engi ne should not fetch a new copy of

of 1 howre Hethds ¢ase,thasyndyeonizetian onginsevpdatesnith behavieagvery time the
passed. The publisherspecified schedul e can al so be

feed issproenlbaded.at different | evels of granularity such as
hourly, daily, weekly, etc. It should be noted that
dacidditomry, f atalefaste sordo cumeodimeats, the syackiiohizationt engine, via the
publ i sher-specified schedul e. For exanple, during the

feed dhpdulehengdulei 302r sopyorty ahedaotios cofdkigping hburs and/or days.
m nutes, and then during the night, the publisher may

Specifivally] RS Sa0 9chiri2iDeenable a server to block out certain days and hours during

which the client should not conduct an update. In this case, the synchronization engine
respects these settings, if provided by the server, and does not update the feed during
those times.

In addition to the default, minimum and publisher-specified schedules, in at least
some embodiments, the synchronization engine supports the notion of user-specified
schedules and manual updates. More specifically, on a per-feed basis, the user can
specify a schedule of their choice. From a platform perspective, the user-specified
schedule can be as complex as specified by a server. In this instance, the platform, via
the feed schedule module, maintains the most recent schedule extracted from the feed as

well as the user schedule. In at least some embodiments, the user schedule always
12
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of 1 hour. In this case, the synchronization engi ne
updates its behavior every tinme the feed is

wdawtlogssged. | n addition, in at | east sonme enbedirmsmios/23336
t he synchroni zation engine, via the feed schedul e

overridesd¢ puBlisher sugzhedtle. tThendditiomg at ahy $Hh@RingppHYefisn can initiate a
and/ or days. Specifically, RSS 0.9 and 2.0 enable a

forced spdateroftadl feeds ksr individanl feds.days and hours during
whi ch the client should not conduct an update. In this

Oisle regdrd toYaIdvAiY ahd Q8rven 8bRSIERTIAS,! Sorlsi®Eahe following. In
settings, if provided by the server, and does not

accordgﬂ%aivﬁht&fb E@8AdfHENNthd SARAréhiTRTon bﬁ%ﬁégd;aﬁg% Féﬁgﬁ%}ﬁin view

efaul t, m ni mum and publ’ sher-specifi

of twodteldt8@SEsuReMEFREDGHE ﬁﬂ&&onﬁﬁﬁoﬁym& ez %dljllﬂqgesﬁ% gf‘ fhe user’s

supports the notion user - speci sche

bandwibml'i‘%ld ? 1t &SecoMll DeSARE! &ff GAlL %ﬁ‘ug‘e Qﬁ‘”ﬁfgiefﬁgs platform, the

asis, e user can specify a sche e of 't
synchrEZG AR RoBLEL: S TiAGARIG ilpadk 0D sepvers, Thess pyo issues
| §7.] G tform via the
rove Pl S o b N AR SO RABIRL °r
f he feed | _as the er .
EECHEA BerEReart RE IO RSB IEntEL wthipaGatR engine can
hedule .al soverrides the publisher:s schedule. In
be des FRATR B IOURHURE Koniaerafifnl i it LEAS Afiohst ofa schedule
forced update of,all feeds of individual feeds. Wth )
from thesery it A b A AT mSHECUGRS, B, She pagi dbe gwachronization engine
consider the faollow ng. |In_accordance w one
should o}, oYRt e FONSEF YRGS, HR QW 9fiER off WRdstse CHnge desaighegt some
jn view of rel ated, i ssues, First, the
embodunents, the; Q%{a\iﬂlﬁnsé?al}fedlsb@tct@n%‘? dwust. e Iomtheie to gapteat the user’s
bandw dt h and CPU Second, because_ of w despread use
resourcgs tqqa braxg pdverselyrimpastedsyn enrpeiiicaentseresrgamindman schedule
be considerate of its inpact on servers. These two )
can be pgfngeed Hakeemthe sipgbronigation: engine froan ypdating saeftem,eeven if the
downl oaded. From the perspective of when a feed is
server spegifiasaetberwisgndnradditia, updaten @i hegindimo éantkal ¢pmauion intervals,
with the follow ng considerations in mnd. In the
e.g. eacidhmndeonfthe strtigotime) should be carefully managed. Feed updates should
be delayed until a specified period of time after user login has completed, and should be
staggered slightly to avoid large update hits each hour, on the hour. This can be
balanced against a user’s desire to have all of the updates happen at once. Further, when
a server uses the skip hours or skip days feature described above, the client should not
immediately fetch an update as soon as the moratorium period is over. Instead, the client
should wait a random interval ranging up to 15 minutes before fetching the content.
To assist the synchronization engine in this regard, the feed schedule module 302
can maintain a state for each feed, such as fresh or stale. A “fresh” state means that,
based on the publisher schedule, the feed is fresh. A “stale” state means that the

publisher’s schedule has indicated an update, but the synchronization engine has not yet
13
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fromthe server, and any other instructions fromthe
user, the synchronization engi ne should be very
woaenEaoysaki ve in how often it updates. Hence, PQTAIS2006/023336
| east some enbodi ments, the default schedule is set to
completdd therpdateurGlients with pmoinaem:sﬁ he this giiésBest @€ e&n request an
from bei ng adversely inpacted by an inefficient
immedsate vpdatea anil rienmioti Sed edheneit daavhidataef qrekid éx?)ebﬁt@iﬁnt i8%et, then
synchroni zation engi ne from updating too oftéen, even

the syndhrbhizatien veigispean' ingsleaicne ratbitRuy | deladdid 'diﬁlatmg the content,
updates at login tine (and at commbn intervals,

rather than lridoeouis1y feltowiig theachedult kdhe ééiﬁfﬂeﬁt be ﬂf@ﬁ%fr léhlﬂhe server.

managed. Feed updates shoul d be del ayed until

Witk feb&d Be7iW Dffedd T8 & fe S
conpl efged and shou?d be st‘@gg’%‘?ﬁ (% tlgﬁt (f)‘ol(,li%wm(% In one

embodiBéste Hed §§1?clﬁbﬁﬁaﬁ§ﬁ h eﬂgiﬂge gl&? eﬁ{ée aﬂoc%k aﬂﬂeayfe?h@) Saunch a

bal anced agai nst a user ave

synchré'xﬁﬁét‘i@nq eH% oé’éssgag%‘;prg':dgﬁﬂgﬁrt jm{ e‘?lgﬁ@r f?xgbgr El&rg)gl\?;}tlon engine

t he ski ays escri

s ol OB 08 T 008, R Bnc
synchrig it S At ¢ NGRS PR B finck 306 E0 P e 0

PRGOS Pi-8H%h it thliieh ”32323%@%% “Bhpending” feads

whose ?ﬁe%?(ﬁp@aﬁéﬁw?%ﬁ (658 Sp st e et e @aéafa%bgﬁ?éﬁses them as

neans that the publish

follows, B ko5 it o loRRnE, pRrepettis arg Heaokeds LastUpdateTime,
NextURIEHate. o il onattiodin ivPostnd st heror stk

ent can request an inmedi ate update and be
&EIF? gy O%E?quﬁﬁﬁlé’ sxnehing pdeed,fthe feed’ é)lp@ﬁﬂadaﬂoﬁlms is set to
t hen the synchroni zati on engi ne can i npl ement
the Curéﬁns.ttm%uay dIﬂP’étle date Tiptrais e tonbagbipdeteilimeapluerant ferval plus
rigorously follow ng the schedule to the detriment of
randompigas ﬂéb@th&f&h&f Hews: @?)«@P.GCMHW egard to how a feed is
downl oaded, consider the follow ng. In one enbodi nment,
t he synchroni zation engi ne can use a task scheduler to
laatibedetaTsyenehewez atin®n engi ne process at a
YrxaUptefrehog i rmxrepflier + hntsyvdhrokdnzah [ Oneengi reo hgs
fgaplieeew! rtOupdates a task schedule with the next
time it should | aunch the

Random(argument) is defined to be a positive value between 0 and its argument.

For example Random(10) returns a float between 0..10.

If synching of a feed failed for one of the following reasons:

HITP 4xx response code;

HTTP 5xx response code;

Winsock/network error; or

HTTP 200, but response body has a parsing error (not a recognized feed
format)

14



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

synchroni zati on engine again (i.e.,
Next SyncEngi neLaunchTi ne). Wen the synchroni zati on
wengieidsaunches, it queues up all "pending" feeuas2006/023336
whose NextUpdateTinme is |less or equal to the
current Time and then processes themas foll ows. For
each feed, the followi ng properties are tracked:
thersatpxiadrehitinbbadkeodif pglaithmi seapplietesfallowspeci fi ed in
m nutes) and LastErrorlnterval. At the end of
successfully synching a feed, the feed's
1kasiddpdat @li Secuhsh8Rkat 0 the current tine and
eNexdidpdat-2 Tk ngin (SnaaErterihastkddat 2Ti meiml, usnt@mval)
NegtduadTipeus rangonfiess H ELkGtintefvalhe RatdmiBijorInterval *
0.1) Specifically: LastUpdateTine = currentTine
Next Updat eTine = currentTinme + Interval + Random
(Interval 0.1) Errorlnterval = 0 Randonm(argunent) is
defined to be a positive value befween O and jts L
Aaﬁtwmhrom%ﬁu%p L PRadidgmireys bk eimmBlofet b fynchronization
~ between 0.,10. If synching of a feed_ failed for one of
engine tdeterminepwiln ghereadsmsanyigeds x whass pdYexéUpdete’l imgThas  passed
5xx response code; Wnsock/network error; or HTTP 200,
(NextUpdate Timsp srsatsatlineds 14 therediragthen tagse(‘pending” feeds are queued
recogni zed feed format)then an exponential back off
and proczisged as Hithe sys@pbnizdtian ehginegwust lanaghedpdat eTi me =
<unchanged> Errorlnterval = min ( max (Errorlnterval *
IP thedenare) np duistendialg) “pendingti deeds, rtherr thersyschMindzation engine
Errorlnterval + Random (Errorlnterval 0.1) After
determisgsnifitherd aratdnyn‘sobnabtsyhp? deedsgivhdse Nextldpdatehphe iswithin two
t he synchroni zati on
minutes of the current time (currentTime + 2min >= NextUpdateTime). If there are any

“soon-to-sync” feeds then the synchronization engine process continues to run, and it
sets a timer to “wake up” at NextUpdateTime and process “pending” feeds.

If there are no “soon-to-sync” feeds then the NextSyncEngineLaunch is set to the
NextUpdateTime of the feed with the soonest NextUpdateTime. Then the task scheduler
is set to NextSyncEngineL.aunchTime and the synchronization engine process ends.

In accordance with one embodiment, if there are several “pending” feeds in the
queue, the synchronization engine can synchronize multiple feeds in parallel. However,
the number of parallel synchronizations should be limited, as well as how many
synchronizations are performed in a certain time period in order to not saturate network
bandwidth and processor utilization. In accordance with one embodiment, feed
synchronization shaping is provided via a token-bucket. Conceptually, the token bucket

works as follows.

e A token is added to the bucket every 1/r seconds;
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engi ne determnes if there are any feeds whose
Next Updat eTi ne has passed (Next UpdateTi ne <=

wouoo7anissene). |f there are, then those "pendi rgt/USemds23336
ar e = ara o ' roni zat i.on .
anot na A ERR! HORSR o kel 3 RIS GPRENIGR the bucket s
" pendi 1 ]aseglagar en the synchroni zati on engi ne
det®r Whew 4 feechaeedsnite hengynchwenized, aytokenfisertmoveds from the
Next Ubdeket Finethe feed istiynchromizedaut es of the current:

| (BN B, ST Nt S AT el S un

engi ne process continues to run, and it sets a tiner
to "wake up" at Next UpdateTi ne and process "pendi ng"
feeds. If there are no "soon-to-sync" feeds then the

M HREEAS B USE s 5P e o R MBSO et over
e o235, GOty b BlBHS YRR BRI R 10

. AP di LT .there are several. ‘pendi ng"
implon¥iOH e B HE W plenida i iR BRsh® SpPREte Hlues for b and
r b==iéﬁ§2Lp ize multiple feeds in parallel. However, the
' r ‘of parallel synchronizations should be limted,

as well as how many synchroni zations are perforned in

a certain tine period in order to not saturate network

handwi df h _apd processor utj)ization. In accordance

WEYY rEioad Modyg 4~ 3 chr oni zati on shaping is
Eiovidgd via,a token-bycket. Cbnce?tually t he token

aeerdapsecwithoneAmbegimeni, fegt eanteat dgwalpadompule 304 handles

buckeédevery 1/r seconds;e ieke an hold at nost b

the procgssepls dopmleading enfesdr andmesgiag theenayndied itemst with, thietexisting
i s discarded; Wen a feed needs to be synchronized, a
feed dafsken i s renpved fromthe bucket and the feed is

synchroni zed; |If no tokens are available, the feed
As i exampie off s anedcamiimplamerit! a feedlcontdnt avedoad module,
avai |l abl e,

consider the following. At the appropriate time, the synchronization engine, via the feed
content download module, connects to a server and downloads the appropriate content.

In accordance with one embodiment, the platform is configured to support
different protocols for downloading content. For example, the synchronization engine
can support downloading the feed document over HTTP. In addition, the
synchronization engine can support encrypted HTTP URLs (e.g., SSL, https and the
like). Likewise, the synchronization engine can also support compression using the
HTTP gzip support, as well as support feed downloads from Universal Naming
Convention (UNC) shares.

In addition, the synchronization engine via the feed content download module

can support various types of authentication. For example, the synchronization engine
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Thi s approach allows for bursts of feed

synchroni zations of up to b feeds. Over the | ong run,
woaweoerss2zt he synchroni zations are linmted to R&CT/US2006/023336

constant rate r. In an inplenmentati on exanple, the

can stergrechseanameftpasswertd forecachefectingnd ehh @ik BisVidle@smé/Bhsword for
and r : b =4 and r = 2. Feed Content Downl oad Mbdul e

HTTP B3e# duth@tivatidans getdv tidfecartiRanidpnt . feed content
downl oad nodul e 304 handl es the process of downl oadi ng

avite edgadcon®ydiiting & Peed)¥nkRIed th i ine i
exi sti %g feg? da{i% Ase an gxaml%é g(?m)ﬁ’g‘lvetggngﬁgdaert]ermlne if a feed

has nemrﬁ&ﬁ!‘fheasirﬁ:ﬁgolﬁ%ﬁ&i‘Engﬁwﬂe@?@n}aﬁ@%ieo%ing%ééég%f fnBSmation,

following. At the approprTate t

for eachYfR&dr oni zati on engine, via the feed content downl oad
nodul e, connects to a server and downl oads the
appropriate content. In accordance with one
enbodi nent, the platformis configured to support

di 1% ed8atlagt dipe dhe fesf wasviipdatedngs gepered .byrdhe Last-modified
exanpheaderion theddRTBresmmisen engi ne can support

downl gadivatid HetheqBid o HREITRAthOKRE BT res Bn?éf%%l;ﬁi on,
bgf'ss§§5 hORLBARII {BnE R BCRA' £yt e Tovl publication
synchf@fi ’ ti”Bﬁ)-engi ne can al so support conpression

using the HTTP gzip support, as well as support feed
downl oads from Uni versal Nam ng Convention (UNC)

res, In addition, the synchronjzation engine via )
Pinfer Sis. s Gt Lo i S adeAC Tham the, SperoDfaliga sngine can
types, of aut hentication. For exanple, the
use thed B Pl S EhTE1S ok voaH. cris SienoarsissROR Mt SBEFETP response
r each feed, and can use this usernanme/ password for
code 3%@“@&@%%@%@%? dameshcementet Ptheywisehther easrent is downloaded.
docurment. Wth regard to deati ng a feed, consider the
For examgpleg i tg. sittosurn@&tSREE 332 % aretegdsdbe sity eeontedmn, onlyyghe new

synchroni zati on engi ne keeps the follow ng pieces of
content, ppgaden iths Etagp passedibyf thedelient. Either way, the client then merges the

new content with the stored content.
As a more detailed description of how feed content can be downloaded in but one
implementation example, consider the following. To determine if a particular site has

changed, the synchronization engine will submit a request with:

e The I[f~None-Match header, if the client has a saved Etag;
o The header A-IM with the values: feed, gzip (used for RFC 3229-
for-feeds);
o The If-Modified-Since header, if the client has a saved Last-modified
value.

If the server responds with an HTTP Response code 304, then the content has not
changed and the process may end here. If the server responds with content (i.e. HTTP

codes 200 or 206), then the downloaded content is merged with the local content (note:
17
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The last tinme the feed was updated as reported by the
Last-nodi fi ed header on the HTTP response; The val ue

wohod7ve1d8t ag header in the | ast HITP response; panasiine023336
nost recent pubDate value for the feed (i.e. the

code IGE dm%?ﬁ(se ll_:tthJ bhkcabhvep 9@ ;?‘or?sn RECTRI9-1bi-delds, Sidde the content
Support's I ed,

tag or Last-no then the

downlo%@&@ggﬁgﬁﬁgeh?%%ﬁgéﬂ_ can use these to check if there

S new C Sfte can respond with an HITP

fztg m)egg fi? c&ﬂﬁegx} EEQ/%iIEB{eL glqd GRlifie ts??&hjggfir ohser&@nggir’é{s a pubDate

W se, cont ent S wnl oaded:
T
e o B 5 e e 5 s
puDef G TR L85 GRS G Papen ca

the followng. To determine if a particular site has
thenb%%ﬁ@éﬂ‘,i- t he synchroni zation engine will subnit a
request with: _The |f-None-Match header, if the.cli enth e
ca SWRRTEANIZRYiGN HETHE DRRGRISS SaGMVIR, ADEIRY § ditits Sach item’s
feed, gzi used for REC 3229- for-feeds);. The, .
pubDaiet sisuiyar b Gamel ecpRIDatc Tt Sy pAgkion ehiing s stored (f
Last-nodi fied value. If the server responds with ﬁln_ .
any) adioRleRatepsare dissaedesh sEaeh dam i dhepeparadAzaipyt the items in the
changed and the process may end here, If the server )
store. rdEpoordpanisarhshad arse the gaid igfermenio iepresen, 6 thodink element, if
t hen the downl oaded content is nerged with the | ocal
guid iscmttpeesent. nHt emeataheisZoendxthas thheentenicofstbensiv Hoppsplases that of
RFC3229-for-feeds, and the content downl oaded is only,
the old hitenn&if botht kave a pibDater ¢hérs it inusedt tandsi¢ratine whighi s newer,
t he synchroni zati on engi ne has a pubDate
otherwise, the most recently downloaded is new). If no match is found, then the new

item is pre-pended to the stored feed content (maintaining a “most recent at the top”
semantic). If any item is added or updated in the local feed, the feed is considered
updated, and clients of the RSS platform are notified.

For error cases, consider the following. If the server responds with a code 500 or
most 400 errors, the synchronization schedule is reset and the server tries again later.
The HTTP error 410, however, should be treated as an indication to reset the update
schedule to “no more updates.”

HTTP-level redirects should be followed, but no changes should be made to the
client configuration (there are several pathological scenarios where redirects are given
accidentally).

If the server responds with an XML redirect, then the feed should be redirected,
and the stored URL to the feed should be automatically updated. This is the only case

where the client updates the feed URL automatically.
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stored, and the downl oaded feed docunent contains a
channel -1 evel pubDate el enent, the two dates are

woaopgawess2 | f the | ocal pubDate is the sane asPCiaS2006/023336
downl oaded pubDate, then the content has not been

PPt eshrq T A0dRMbARAS ek FRAJHHOGHWRINad GABuld S iRfrrupt ordinary

di scarded. |If the synchroni zati on engi ne processes

hhGThO (& o8tbafdhvidth, orS@PD) Wit { &hdaBed in oth .
Hsage @?ﬁ%zﬁléﬂﬁggg}gﬁét tﬁe pubolﬁate t)hat ttﬁg%gﬁg’h@ a%gatnilgn er tasks
[ j tpd [ & I : :

i a3 6 ORI/ Aetng e o4 B a8 iogiple when in an
: . - i son should use the guid
interactiy§ %@%{I&tf‘{f‘%’%‘?{eﬁ%ﬁ“ ,Oﬁg‘ﬁe R el ement, if guid is

not present. If a match is found, then the content of

the new itemreplaces that of the old item (if both

pave 8- PEREA S q ARG [t 45 used to determ ne which is

S-S Tost> recent |y downl oaded is

1 his f then t item i .
B chcsarati®, SR, o st Bt 950 Mol Pmgagte 306 s
respongggazéorg 8§/n ; ihe‘%c{q%Erq iﬁgﬁa ?(tpr:eg?jfee%lﬁpél@égﬁlty?gg 'the appropriate
securit ot | Af GG R BF GTVERAARE dom P oty gh duiigpures are

If the server responds with a code 500 or nobst 400

downlqeadedias Welhe synchroni zati on schedule is reset and the
server tries again |later. The HITP error 410, however, _.
Desvnlgadiag: enchossgesasam heihwadiosk inop cogpleeat different paxse First, a
schedule to "no nore updates."” HITP-level redirects

basic essbsugie it cppsifletrddo brian ARSE Rlrgbde shelosurenel pnbasicenclosures,
the client configuration (there are several i .

the synshtdniraigor engiseeviartho enghnsite dewntasdtmoduls 36y awill automatically
accidentally). If the server responds with an XM

parse thedidosatlpaddefeedse foeamhciosunt dindes. r edihe esyinelirordnatiatheengine is
stored URL to the feed should be automatically

configweddb edppditimultipld basioehglosarse. \Weing thehenaddsuredink, the enclosure
updates the feed URL automatically. Wth regard to

downlsirmlodatt can thea deedoad hiee dnoiobwad Inhaidbakt some embodiments, for
i nterrupt ordinary

any new feed, the default action is not to download basic enclosures. Using the API

which exposes the above-described object model, client can do such things as change
the behavior on a per-feed basis to, for example, always download enclosures or force
the download of a specific enclosure of a specific item in a specific feed.

Enhanced enclosure handling can be provided through the use of the common
format described above. Specifically, in at least one embodiment, the common format
defines additional functionality for enclosures. Specifically, the common format enables
multiple representations of a particular piece of content. This includes, for example,
including standard definitions of preview content and default content, as well as the
ability to indicate whether an enclosure should be downloaded or streamed. In addition,

the common format permits arbitrary metadata on an enclosure, and on representations
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usage of the machine (e.g., bandw dth or CPU) when the
user is engaged in other tasks. In addition, the user
wehaeoriodidse able to get the content as fast as posaiSkie023336

when in an interactive application that relies on the

of the contesht . F@n ahysigwe f@edmﬂmadbfb/bkﬂ wotion336td ﬂoﬁ@ﬁ@d(ﬂ ane ePreview”
W th one enbodi nent, encl osure downl oad nodule 306 is

version eSponendibsurtpsutgeotrtb aattifndt siae linsiv o€, ok 'eﬁ&mk!é’, 18k fRE Hem.
and applying the appropriate security zone. At 'the
Using thic APIyrdlieats ogn HOsutleedngons ehingd 1R RMalRTWilthe per-feed
are downl oaded as well. Downl oadi ng encl osures can be

basis. Heordé:eanple, ahe Gehheioplicadi b eh@atdtcdRy alwavy R .
encl osurlcbe Is considered to beﬁgﬂgne RSS ?YV09' Stﬁﬁ)/ngPoaﬁ tHe"default

versioreof kies itedis foh 12881k BNAMATY RWnIbAE aﬁﬁ@%ﬁgﬂ %z%ts'pcfm that has a

engi ne, via the enclosure downl oad no
metadagl tRMRNL CH 4 YpaP@EHSr VARedOTHk qagdesk fd%ﬁg,sl;”(lfr xa‘ﬁgﬁl%gwffhea client

o)
i nks. The synchroni zation engine 1s coniiguré

Ilback UPRRA! prdviddsPite Bask SUNES:. K Dt Losyre . ...
e acl i nk, t]%e encl osure d@ﬁﬁpggg'néggﬁce@a%%%gﬁdggg%ﬁ z@dgddltlon’

wing A6 o S0 ST 5y tpion of

o o SR A L oL FURTIER 3 s o
IR PSR RIS 6 R0 RS BB e e

.downl oad of a specific enclosure of a specific itemin
fOllomgg'specifi c feed. Enhanced encl osure handling can be

rovi ded through the. use of the co n fqrmat .
e%c&olrtg ea}%@ne(_)n%ﬁglaoﬁpegptb ﬁowrﬁo ed gnalpsuge use the Windows

odi ment .. the.cognon f fines additional L
XP P FAAChBRAN Fxgoisn Srahs GELAES dunsianaiity, ThieTustiosality can
.. format enables multiple representations of a |
providefalertype agfl 49neceasstl SeeHitnthorrwaEnplacPiwdsd mth a file name and
. exanpl e, including standard definitions of preview
zone informalin Gk WBPHLPR caslnsarg came fem), A4S ivenabidicatey whether to
i ndi cate whet her an encl osure shoul d be downl oaded or
block, allopeghB@mpta addi t i on,

With regard to zone persistence, when saving a file, AES can persist the zone
information so that, when it is subsequently opened, the user can be prompted.

The table just below describes AES risk-level/zone to action mapping:

Risk Levels Restricted Internet Intranet Local Trusted
Dangerous, e.g. | Block Prompt Allow Allow Allow
EXE

Moderate/Unknown, | Prompt Prompt Allow Allow Allow
e.g. DOC or FOO

Low, e.g. TXT or | Allow Allow Allow Allow Allow
JPG
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the conmmon format permts arbitrary nmetadata on an

encl osure, and on representationsof the content. For
wanyom]eyssfzeed, the default action is to downl oadTiis2006/023336

"preview' version of any enclosure, subject to a

de e iltustrateel andrdésopibedfenib@iment, ehe $PhciBhiZati8Mengine will call

Using the API, clients can do such thi ngs as ch angg

a metholde farehamsie @hédl@d@fé'y fereshchagicosul® 'the&ﬁ@%'wﬁﬂoé&e Based on
behavi or can be changed to al ways downl oad

the respor@epttletsyneRfdiigatict engdifie cA€ad ohB off tﬁ@f&l(ﬁﬁmgo al ways
downl oad "any specific version that has a netadata

el enent of a particular value. This can be done, for

exanp Wi t h client call k whj ch prow des the
dombi‘zﬁl( t%%%ﬁﬂ‘{%ép%ﬂqléﬁs iathe fredridle)y n

addi t Adlow:RaviegheleackBlre cl i ents can force i nmediate

dg\g:ﬂ gﬂlg;lgf Save, Sﬁﬂcpefrb»ﬁt LRy ﬁﬁfﬁlﬁhﬁﬁbﬁng s that 1f)the user

S | ¢

hCa CORIILRS Shane e W IRy o Ry Bt Ryttt

in the enclosure downl oad process, consider the

followi ng. In accordance with one enbodi nent,

I
e e UL O T—
enclosﬁ'f@'t% ddRCidP %hl' 4t ‘Elﬁ’{?vn% Hfée eﬁélbguxgyﬁe pﬂé}go@ql ?aﬁ’g}ﬁs to disk

based securit or exanp provi

trlggerf‘ﬁﬂ ng BE‘S%E Se[]'lécgfrllﬂil%tnd i Etjuoﬁ%alﬁﬂ ng%F‘ @?ﬁ%@%ﬁ{l&%ﬁlﬁppoﬂunlty to
quarangﬁ{ﬁﬁt%ggsw‘e ﬁe[g %)8§ one persistence, when saving a
e,

can per e zone information so that,
when it is subsequently opened, the user can be
pronpted. The table just bel ow descri bes AES

nisk-1e /z ne action mapping:Iln the illustrated
1 |nent the synchronlzatlon engi ne
ﬁgll ﬁ n@lhod r..exanp . CheckPaol i ¢ for
prefinese i) ocaem CHabivitagRen s 308 is sesponsible for
Q ngi ne can, do one of the
deahngf%ffﬁ 856? ?eﬁ?d dHsc é“&dé"’ Il & maxinyny Qfe%)q quems When

t he Al'| ow. Save the enclosure Pronp

|
a feed %%9@% 3 Spﬁéﬁ)squma%n@np Hieorldgr fesd itepry @rerﬁfelﬁt@dthaﬂieuarfchlvmg

user
module. The associated enclosures are not, however, deleted.

Feed Store

In accordance with one embodiment, feed store 112 (Fig. 1) holds two types of
information — a feed list 114 and feed data 116. As an example, consider Fig. 4. There,
feed list 114 is embodied as a hierarchical tree structure 400 of the list of feeds. The
feed data 116 comprises the data associated with a particular feed. In this example, the
feed data 116 is arranged on a per-feed basis to include a collection 402 of items and

enclosures.
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doubl e-clicks on the file, they' Il get a "Run/Don't

Run" pronpt. In accordance with one enbodi nent, the
weyonriwase zati on engine will first save an encPoswse06023336

di sk and will not downl oad the enclosure in nenory.

Sheregret mady sdifferérggeays thdt teare- idgtadingslement dsfeed store. In this
applications and gives these applications an

particubqrpsmbediitent,t the foed storé comiphisee patt QFURE fil€ sydt8d. One reason for
choose. Archiving Mdule -308 In accordance” with one

this peerabediorsfirpliciethi Thadismosluhi 30BolFnéRS BROFERY &
P deal i ng vvilit)h gllad feed data. By d(e)f ault, a f?eed 1\/Svlflq% represented

simplyhs¥ 8 raguilaxidietionf; RHer iWERE- thiRebarp bk es%@-ﬁl‘é‘&gﬁg% tggﬁ bf;I/leS' The

speci fred maxi num the older feed itens are d

hierarchfi€isafeflRbA6dNgs AOGHNEA] ﬁi&es%i&ﬁcﬁi%}ﬁ?ghﬁnof r@d%hafoqﬂer such as

not, however, deleted. Feed Store |n accordance w t

“ : , ) Fi: | ds. t :
Newsnmmerematetl, cheathonsoue s Ky (8 19, sysem wit

subdirebiiesh gxanpl e, consider Fig. 4. There, feed I|ist
114?3 e lgdl ed as a hierarchical tree structure 400

7 OO o 1108 AT A BERR 365 o o
subscr RRP iy SEAE L R BABR A BB oo
rormat PSP g8, SR B o DL50 Fe o e a e
ist, su BT Bl 95’ SR, 52 BB o e b vy s e

hat is, in this enbodinment, the feed list is

feedd aepresent ed sinply as a regular directory under which
The hierarch

here.can be sub-directories. and files. y )

Instiedidiaied ad %PSHEE?FLP“’rhOﬁBn%% thensta Blegrarmyimplemgnted using

each folder such as "News" and "Bl ogs" is essentially
Sﬂ‘ucm%?arP slgriegs tehnolesry StRugtuee siorages rgugstare known and will be

subdirectories and files. In this particular exanple,
appreciptedr &Yi $hey skplded artisan.e Aspdrieh abackgpowknhewavéredonsider the
following.

Structured storage provides file and data persistence in COM by handling a single
file as a structured collection of objects known as storages and streams. The purpose of
structured storage is to reduce the performance penalties and overhead associated with
storing separate object parts in different files. Structured storage provides a solution by
defining how to handle a single file entity as a structured collection of two types of
objects—storages and streams—through a standard implementation called compound
files. This enables the user to interact with, and manage, a compound file as if it were a
single file rather than a nested hierarchy of separate objects. The storage objects and
stream objects function as a file system within a file, as will be appreciated by the

skilled artisan. Structured storage solves performance problems by eliminating the need

to totally rewrite a file to storage whenever a new object is added to a compound file, or
22
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subscription. By way of exanple only, consider that
this type of file has the followng format: "xyz.stg".
woheo7/misg2fil e stores all of the data for a feedIT/UShws/023336
you have a feed list, such as the list enmbodied in
an existing®bjédtuatieases4dGizea Micinest deta 98 Ghiticda thehekt A¥ilabfe location
the feed data. In the illustrated and described
in pern@ite@d stRAge, doldethe Stdtadd b@?cﬂﬁﬁdd‘cé@ﬂﬁ! BBIESE HSinBds it maintains to
structured storage technol ogy. Structure storage

track tHeEIRRAGMEST AE StokAh g antl Istrel® AjREEC! ated by the
skilled artisan. As brief background, however,

L . . .
g‘ﬁlﬁi' idethetingsthabd QW MY scribddi&hBb yéﬁgﬂ-%?ﬁ%’ﬁ%& 'Sal‘ilﬁ érlnglemented

I1e and data persistence in COMV

using sftl"tu'cﬁlré‘é sﬁ)rﬁgé \t@cthﬂfcﬁ.\%s %@Hla‘ﬁCAPP Bn%%?ﬁ'jstﬁg Tfec‘e(f(ﬁ&é@al?&ws access to

storages and strea € purpose ructure

the dif%?éﬁtas%eeghfs 4R §t‘8%§.v\;lfl ﬁhﬁ%’afrﬁ{:ﬁﬁp %ﬁarﬁg aleé%l?mngg%ig written

verhead associ a stori ng separate

o oy 0 LA o PR, 5 B89 Sp AR oot with
pario Y 588 3 SRR B PO R, 98 838, s, ot

ound f.il es. i s enabl es the

stream bg%lpse trlrlg %}%—%ygar%g@%?a‘%afaﬂth%g ﬁﬁowﬁ (ftek agd F,8<¢6sp 4o gontents in
th flefog pyrking 42 SRR Ay BBl b merrin byl wiresd. ldeting an

. sttije?qwobjectsfunction as a file systemw thin a
item and; thg likes i | | be appreciated by the skilled artisan.
Structured storage sol ves performance probl ens by
elimnating the need to totally rewite a file to
st orage whenever a new object is added to a conpound
File SyStemyr Bngleguresy obj ect increases in size. The new
data is witten to the next available location in
berthandhistretest agd, desrtibede estbodigentobgralosurpsiaares nohestored in
table of pointers it maintains to track the |ocations
structurstl steragetarasgeard bf dag Eeedndhtat aseimdicaitgceint Fig. ThuBathien, enclosures
the illustrated and descri bed enbodi nent, the .stg
are recognieed as deimgitemsnswh asa picteta oc picteds sthat ateer applications and
techni ques and an APl on top of the feed store allows
the usennmyssantctotdvecsi drfdanenipudte.eams and storages. In this
particul ar exanple, each RSS itemis witten
Thus, in the illustrated and described embodiment, enclosures are written into a

uset’s particular profile. A link, however, is maintained between the enclosure and the
associated feed item.

As an example, consider Fig. 5. Once a user starts subscribing to a feed, the feed
content is stored locally under the user’s profile, either in Application Data or in a
Knownfolder “feeds”.

The feedlist and feeds are stored in Application Data to better be able to control
the format of the feedlist and the feeds. APIs are exposed (as will be described below) |

such that applications can access and manage the feeds.
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into one stream Additionally, a header stream

contains information associated with a particular feed
weuadr/oasssthe title, subscription, feed URL andPCiais2006/023336

i ke. Further, another stream stores index-type

‘Tﬁ&? 1Rt id'fe & 'o?‘ﬁ’éec&%&l!‘th@ Nef{s dubsBAbe@§6.e B tHif example, the
ent’s l'e tor

con in the fi pur poses that include quickly

file thﬁé&bﬂggéﬁlgﬁ?%d@%ﬁg%& funread, deleting an item and

nél osures In the illustrated
and descri bed enbodi nent, enclosures are not stored in
structured storage or as part of the feed data, as

A L Dl G P S

ot her applications and the user may want to access and
mani pul ate. Thus, in the illustrated and descri bed

SHRSHL T L S S50 L) bR g propeses
(o URS E B SO SRS SRSk S 50 A 6 b vy

) subscribing to a feed, the feed content is stored

is locafed@l | y under the user's profile, either in
Application Data or in a Knownfol der "feeds". The
feedlist and feeds are stored in Application Data to

better be able to control the format_of the ]
and t@\W%@%Us&m@n@?\ép@mwa{%g\kﬂwow\ﬁ YHe$fs

bel ow) such that applications can access and manage

the feeds.1l The feedlist is the set of feeds that the

user is subscribed to. In this exanple, the 2 file .

fThathis oexemples tiee cRekodhfest afes grovpeddbut fecd and stored in the

C.\ User s\ <User nanme>\ AppDat a\ Roam ng\ M crosof t\ RSS\ 5
Knowifobdetiffeedstnt Bhissntbles fleedses qudophet applicaiionadp lcasity access and

itenms and encl osure properties
use downloaded files.

For example, a user subscribes to the NPR feed and wants to make sure that their
media player application can automatically add those files. Making this a Knownfolder
enables the user to browse to it from the media player and set it as a monitored folder.
Enclosures have the appropriate metadata of the feed and post such that applications can

access the associated post and feed. Enclosures are located as follows:
C:\Users\<Username>\Feeds\<Feedname>\

Each enclosure that is written to the user’s hard disk will have a secondary stream
(e.g., a NTFS stream) which contains metadata about this enclosure. The metadata can
include by way of example and not limitation, the feed that enclosure is from, author,
link to feed item, description, title, publish date, and download date as well as other

meta data as appropriate.
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7 (aURL to the file that is associated to the item.
For exanple, the file for feed "NYT" 8 is | ocated at:

WO 2007/001882 PCT/US2006/023336
C.\ User s\ <User nane>\ AppDat a\ Roam ng\ M cr osof t \ RSS\ NYT.
stg 1 2 In this exanple, the enclosures are grouped by
feed and stored in the 3 Knownfol der "feeds". This

b S R GRS U

18 s S 8o BERALSBe 08, MRl VS Bl writen
s an 288 B 81 s BORGACAL G B R vy o s srvn
o S B e o 56 e TR S5 kSTt comen,

. .and post t hat .appl Lcations can 9 access, the .
publis3§ gBRes it ole” 1h oS PRubiE e 80 su6blesn Akplicasianda make a posting

ol lows: 0O i ;\User%;<Userna,rre>\ Feeds\ <Feednanme>\ 2 3
or Pu%é%h s uvBllenat the wamer dme cabisactskpms ther applietion the
wi_ |l have a secondary, stream4 (e.g., a NIFS stream

commygHeapt: BRAtarels thaktis dliilized Hegommusicate Maduite serwer. Hence, the
netadata can 5 jnclude by way of exanple and not

application needi My provede dbel daidaer eonserddhatesite bermmstedaantighe publishing
. link to feed item descripti on, title, publish date,
enginegiidl hendle dhel remaining tosk of fynmmitieg andtcomiatinicating the content to
appropri ate. Publ i shing Engi ne/ Post Queue Many tines
the appwppmaterservari t es a regul ar bl og post, essentially what

is being witten is an RSSitem This RSSitemis

Aysptheizl dap Iseseveral dififeeerttypetoodlshatvare useddaigiiastifg tiveprotocols

mai ntai ns account information, the |ocation of the
away fhdmdhe appli¢dtiorisi frovides a great derbtofflexibility insofar as enabling many
different types of applications to leverage the publishing functionality. In the illustrated
and described embodiment, the publishing engine’s functionality is implemented as an .
API that allows an application to post a blog without having to be knowledgable of the
protocol used to communicate with the server.

Hence, in this example, the API has a method to create a new post which, when
called, creates an RSSItem object. This RSSItem object has a post method which, when
called, stores the content—in this case a blog—in a temporary store, i.e. post queue 122
(Fig. 1). The content is stored in a temporary store because the user may not be on line
at the time the blog is created. Then, when the user makes an on line connection,
publishing engine 110 makes a connection to the appropriate server and uses the server-

appropriate protocol to upload the blog to the server.
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publ i shing engine 110 (Fig. 1) is configured to enable

an application to nmake a posting or publish content,
wohod7@oeds2t he sane time abstract from the appl PCauiSeme/023336

t he conmuni cation protocol that is utilized to

I%‘éﬂieﬁ?dtﬁ)mmﬂﬂfl@ server. Hence, the application
need only provide e data or content that is to be
PO $heE Qesc@ﬁ)@lohh;ﬁapﬂhldvﬁsr”aﬁge)&ﬂ%lﬂﬁr Yl of ﬁPIkdisQiésBﬁbed to provide

remai ning task of formatting and conmuni cating t

but on€ B! 16&@%@\% &Ehohﬁ hi ﬁh?l Meind SBuldifRs %%@WobﬁnPlegent the

sever erent pr tOCO at are used, tract

above-HB& Ve tﬁlﬁ%?n@ﬁ@ fg 1? THife, Eia?é’lf hﬂ@}b | %‘éb(?ﬁﬁl}l/ﬁ other APIs

grea Ity |1 ar as en

can be %‘t%:%gé ﬁfi%hgotu%{ é%r:ﬁglﬁgpﬂl ;ﬁ@%hﬂ{iﬁagﬁ%lcbﬁé/ ? X Egﬁ%d subject matter.
The deggﬁﬁ d %%‘i s}gia% Fmtb%ﬁ%é?fjgé cgﬁaﬁhﬂ%ﬁ%g%i oﬁe ?ﬁlﬁtN\%iogE and data

unc i dnar enen

that re%ﬁ%&béﬁé&'&ﬁﬁeé 3 ePRbe R Jeddat Wdlihm, " onmunt cate wi th
hgﬁ@ﬁfsttga%qrgeé{] ngbéfggélggvz?fmﬁ%ﬁed ’g“;qlgﬁnf‘pp qitggﬁe set of feeds that

a user bso%li BeRDRb 10 PR k‘iﬁ#@ﬁﬁ% PtheCpiopESies i s Resis- i addition,

feed daﬁgzﬁ?l%a@e %}ekl’l'l %fg?é SR ciéggkdsfatecgés»eﬁqt%fqeéﬁ%géﬁéﬁry stored in the
tore because the user may naot be. on line at_the tinme
feed stme ap gl assad-hea dewnloaseef foghen Using thediecdahBls, aapléq‘qatlons such
| i ne connecti on, publlshlng engi ne 110 nmakes a
as webdurionesers, aredia playersshigigimags 1 gl@ﬁxzseap@lmtl@gé@ndﬁbe like can then
serverappropriate protocol to upload the blog to the
exposedbeeed datp veithinttheir enp&iengsl e | n the description that
foll ows, an exenplary set of APIs is described to
b Gl dsampic abeutctoabp desaibadothe AP Iriagh timphgrhentedtasaG®M dual
structure APIs to inplenent the above-descri bed
interfa¢esnehiainalko tyakelstthe APls iseablepiremi soiripdingnidnguagess neadged code
that other APIs can be utilized w thout departing from
as wellt dsenagpier Win3h(C-stppmieof the cl ai med subj ect matter.
The described APlIs are typically enbodi ed as
Tonmalilaistraesdatdpeleveb bbject bp iftedhct Hdeds and an IFeedFolder object

or interface together with their associated properties, methods and events in accordance
with one embodiment.

In this example, IFeeds has one property—subscriptions which is an I[FeedFolder.
This is a root folder for all subscriptions. There are a number of methods on the root
object such as DeleteFeed(), DeleteFeedByGuid(), DeleteFolder() and the like.

Of interest in this example is the GetFeedByGuid() method. This method can be
called by applications to access a particular feed by, for example, the feed’s GUID.
Thus, the application need not be knowledgeable of the hierarchical ordering of the
feeds. Rather, the feed’s GUID can be used by the application to enable the platform to

fetch the feed.
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that reside on sone type of conputer-readabl e nmedi um

The APIs that are described bel ow can be used to
woampoisate the set of feeds that a user is suBeTmSb®E023336

to (System Feed List) and the properties on the feeds.

T additidi; dhe HiestHeet) metfbd chécle. forithexasiéhce of a feed by name,
encl osures) provi de access to feeds that are stored in

and tht hexikgegd d(/lpI ashatk! forag fael’hosxisienpd Q@d(}mﬁ eefige GetFeed()

Usi ng the s, applications such as web

method s ar ﬁeedwagin@arﬂé ayehy . GUIDI t ghhel IRUBsEHERY Bfnethod enables an
applications and the I'i ke can then expose the f

apphca@ﬁ)tnaoﬁ%dlfék o hiRtairPWReIHeE a%mélﬂaf -Pe%dgiég ;H%%%eigs% beH%.

be described, the APIs are’inpl enente

lﬂ%ﬁﬂftﬁﬁ?%h@@F&éHs%tﬁ@ct”ﬁE@ﬁa;ﬁ Iaesﬁslcﬁpﬁéﬁﬁgbﬁﬁéét s event which

scripting languages, nanage code as"welT 'as na
allows 08140t SR3PuE oyl AT B LRI

e 0, SRS B B0 S, e et
ot PSS o B L g o s
such a%%]g]{aﬁ'b l;r?&a% (f‘ hbe ﬁgegf b Itﬁ%glbt? nrg lﬂ}ﬁ dI%lger object has a
Feeds IE[’)EPLP%%S’ESF %8 tyR& tl?eeegt': qcﬂ yw gggﬁ.[%%lgg%rgy':m gﬁe (tgrpe IilgeedFolder
The S@%ﬁ%%%ﬂ% %§ ige %ggg aa-gg {Q:’qtggtg ,Otlhg Z‘g]&fég%, 81%’@@“[16&% the instant
folder (g B i xce dbfééa O STY  a g iseA BEPRATYY pertains

the fe Rat her, ? feed's GUJU D can, be used by the

to theaa‘ﬁw% aﬁ%P@?n ) ae@am arhdoldent f damaddition; cther hgeddbiedder has a
lition, flie Exist Feed(l) nmet hod checks for the
a

W . -
LastW@B@Tgm@rRr@p@fty avhigk indigatanthe, lagiidme tbatesnyshing sumy eitten Yo inside
check for a feed' s existence by GU D. The CetFeed()
the foldgst hidhis geererty fsees¢fwyfon applieationy tiou may Tieé have been running for a
_|IsSubscribed() nethod enabl es an application or caller
while, but ast ecedita Mhktdidhe depdplatéerimamantestertain leetate so that it can
subscri bed to.
synchronize if necessary.

There are a number of methods on the IFeedFolder, at some of which pertain to
creating a feed (which creates a feed that the system does not have and adds it to a
particular folder), creating a subfolder, deleting a folder or subfolder and the like.

Fig. 7 illustrates additional objects and their associated methods in accordance
with one embodiment. Specifically illustrated are the IFeed, Item and IEnclosure
objects.

Starting first with the IFeed object, consider the following. Many of the
properties associated with this object come from the RSS feed itself, e.g, Title, Url,
Webmaster, SkipHours, SkipDays, ManagingEditor, Homepage, ImageURL and the

like, as will be appreciated by the skilled artisan. In addition, there is another set of
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In addition, the |Feeds object also has a

Subscri ptionsNotifications event which allows for
woeg7gisati on for notifications for changes onPClAIS2006/023336

systemfeed |ist. As noted above, Subscriptions are of

properfiél€ of %{ﬁ’t%rés't: eﬁ@'.':ﬂledﬁ ms gﬁﬁge%rgf %@fa qdgra egilg&gonoﬁhagshas all of the

interface €ssentrally es a director nd

rens GAFg RS e RO AP LSy BB e s

Lt i e UK RS T ———

e YRS 555 T RES B B R RE bl
IS BB B SIS Sbitete) e

ion, the | Fee

f .. ddi Fol.d . .
Downlp§l Wiieh FriruSes pdratp SR meER FHof 3t o S W HiErs Hs oblegbsupports a
method, K3l Phieh Hetifvn @ Fese" bk Endicsiammeyorg.  bho KA data can

&gg‘n rﬁnﬂj ng for a while, but yet need to | ook at the

be useq gaFugh Ahings #s sreptingcrpewpapar vdew odactesd. (Hane() retyss a copy of
synchroni ze if_necessary. There are a nunber of

the feed#hatdsisobsphispebedé@drol der, at some of which pertain
to creating a feed (which creates a feed that the
Mastingn taothe Hem ohjectathis aabiecti hast 8 setpeff propsrties that represent
folder), creating a subfolder, deleting a folder or

regularsRB8o¢laments; ob.gh%erscnipﬁon;i@rl, Tiile, Authort asd dhielilikeonkd addition,
obj ects and their associ ated nethods in accordance

there ipia Ravmé mopedy nibat poSpediackctal the asdociteditaetharfeed,hand an Id
| Feed, Item and Encl osure objects. Starting first with

propertyhso tHatenh afpléctionceamsmdaipuldte thelltdomirngs hiking tofitdrbee over all
properties associated with this object come fromthe

items. RBQddétesh, ithe #s,aneEgelodurel gropdrty, wilddinisthercollection of the item’s
Ski pHour s, Ski pDays, Managi ngEditor, Homepage,

enclosureR gt type d Enbkosutd eFudiseryah [sReadapiopesty anasidsantdpplication to
skilled artisan. In addition, there is another set

indicat® Wheeiee ra pticlar itehfh&Sbeeniregd. the Itenms property
which is a collection that has all of the itens that

MeviRarfo he aaﬁasgh&nabjeae taBHENNOTNIBRAAS PITRRE dWect has

whi ch™ provi des th
properties that include a Type property (e.g. mp3) and Length property that describes

the length of a particular enclosure. There is also the LocalAbsolutePath to a particular
enclosure. The Download() method allows individual enclosures to be downloaded and

used by applications.

Conclusion

The web content syndication platform described above can be utilized to manage,
organize and make available for consumption content that is acquired from the Internet.
The platform can acquire and organize web content, and make such content available for

consumption by many different types of applications. These applications may or may
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actual directory to which all of the enclosures are

witten. Thus, for an application, the latter property
woek@goigszvery easy for an application to acce®eTUSe006/023336

enclosures. In addition, this object supports a snmall

vt B, RS HE b e B O g s
e RFR SUBREL By ol L TGRS B 6585 o st
accom gl PSR ESESII f SRARErh ol 86 s g

the like; ;lgxsag{ditg eﬁj, &#18 B}ag/go\éil{]?aetggq het flltgg{zna()b. eglil’gbiﬂrggrsfo%%étet%tprovide a
Aut hor and t he

commy ERR) P P S ST A0S ok ttorm.

j nt ack to the associ ated actual feed, and an Id, .
Furthe 000 Tati b proesseci Aa g EEs GRCLRATSRRp M ERe beniscpiyed via a
versus having to iterate over all itens. In addition,
web fegfldf @ ManAGT Wigh Ca8 FReke Hreoprslesprom prailable fae consumption to both
. collection of the item s enclosures of the type
syndicatipar-g¥aticaapphigatiors andapplicbians ghas pee ngt smaivasonaaware.
application to indicate whether a particular item has
Béfgﬁugl@atbc inwentihen thast beenEdescsibedelo bjngiage cspesifieto structural
the followi ng. This object has properties that include
features afig/pe npathpdelogicab sigpsnip 39 toanel uhdergtaodpthaptiet vehtion defined in
describes the length of a particular enclosure. There
the appesded shimhés hotoadcabsolly limHitdta theappeific featuaes or steps described.
encl osure. The Downl oad() method al |l ows i ndi vi dual
Rather ethe IspecifieSenimréseantbseps ate disaloded as préfigrred forms tof dimplementing
Concl usi on The web content syndication platform
the claiglesicinvesiforabove can be utilized to nmanage, organize
and make avail able for consunption content that is
acquired fromthe Internet. The platformcan acquire
and organi ze web content, and nmake such content
avai | abl e for consunption by many different types of
appl i cations. These applications nmay or naynot
necessarily understand the particul ar syndication
format. An application program
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interface (APlI) exposes an object nodel which allows
applications and users to easily acconplish many
wdaizbd7awesst t asks such as creating, reading, up@ariusg06/023336
deleting feeds and the like. In addition, the platform
CLAIMSQN abstract away a particular feed format to provide
— —a comon format which pronotes the useability of feed
data that cones into the platform Further, the
pl at f orm processes and manages encl osures that m ght

e recej A .web feed in a nanner that can nake
?‘he agj’%g’g'rcé)ﬁpﬁ%?g'abl e for consunption to both
S é}di cati on-a\/\gerge a&)&lk[&catd'. ons and applications that
e O BoTe YREPELL TG RC %% t hough the invention has
been described .in | anquage specifig to, structural
FEEPHEE ST, bR o B erefle. Sich oot 2 content
. aémders%food that.the invention defined in the appended
syndicatjon; platfpem comDEisies sarily linited to the specific

features or steps descrihed. ther, the specific

f eat uf zéecgwcg{%éatmew@@ centigured teracuire c@nfest fxpmm@ source

i npl enenting the clained invention. CLAIM5S 1. A system

@gﬁmal@' e cunentorvargple toappliestionsatbabpes heth ayndication-aware

conput er -readabl e instructi ons on the nmedi a which

anehrnigetions dweehnotssyndiedionoavgeaandr m conpri si ng: a

feed synchroni zation engine configured to acquire

cont enfedqd gorescondiguced tnsformicedilises awhfesdidataai | abl e

to applications that are both syndicati on-aware and

applications that are not syndication-aware; and a

feed store configured to store feed lists and feed

2lat aThe. sftemsydt elaimf I¢| whereln thkefeidn syhehrdoaertion engine is

synchroni zation engine is configured to convert
configuredit@oonvert corftéetriadiffermtddsnats imtoa conmon foement . 3.

The system of claim 1, wherein the feed

synchroni zation engine is configured to support

multiple different types of schedules, at |east one of

3hi cThe system of claim 1, wherein the feed synchronization engine is
configured to support multiple different types of schedules, at least one of which

comprises a minimum schedule that defines a minimum update time that defines a

period of time between updates.

4. The system of claim 1, wherein the feed synchronization engine is

configured to download feed data and update previously downloaded feed data.
5. The system of claim 1, wherein the feed synchronization engine is

configured to download enclosures and provide such enclosures into a file system,

wherein the enclosures can be accessed by applications that are not syndication-aware.
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conprises a m ni mum schedul e that defines a m ni mum
update tine that defines a period of tine between
wopoeriesss24. The system of claim 1, wherein thectaseos023336
synchroni zation engine is configured to downl oad feed
gat a pypd EofP MO S| lspad d; .
eﬁ*@%@ 39 aiC% f{l 5 ‘x’hg&mttﬁg ?g‘%%’?& i Hhfighred to write

The syst wher éi n
enclosSb8 G &8 g’ntgr&fﬁé]gi ne is configured to downl oad

{
encl osures a provi de such enclosures into a file
system wherein the enclosures can be accessed by
applications that are not syndication-aware. 6. The
yst 0 [ . rein t latform.is confiqured . .
t% 0 Wi eeg%src%%: OQ% ?Icf:?%%,ii1 %hgrebﬁ EIP@ ??EBE(&P? 2 _cogﬁgqqq to maintain a
. e laim6, wherein the.platformis configured
link bef%éér%% ? %?lﬁ’sgrel a[rﬁlgnoaes[s&%@%da’%eg ﬁtgfrbs ure and an
associated feed item 8. The system of claim1l,
wherein the feed store is inplenented as part of a
ile.system 9..The system.,of claim@8, wherejn the
Beq THE T &6 dpffa 32 Retbinhs Ped sisice db Fmplsmenisd as part of a
have sub-directories. 10. The system of claim 8,
file sys{@fBrein the feed |ists and feed data are managed in
the file systemusing structured storage techniques.
11. The systemof claim1l, wherein the feed
synchroni zation engine is configured to enable a user
Po puhe sststers i edaim B, wheeimdhe ?emdt listp ote rapreseatwalyas digectories
conmmuni cati on protocol between the user's application
that cag haveysyhrdirestories. | ocati on. 12. The system of claim 1,
wherein the syndication platformis configured to
conduct feed synchroni zation. 13. The systemof claim
1, wherein the content syndication platformconprises
19, RSThelsystem of ¢limA, swhereim the fiped Kste@nd deed datanpe eanaged in
comput er - r eadabl e nedi a enbodyi ng a set of application
the filepystgnausing structured storage techniques.

11.  The system of claim 1, wherein the feed synchronization engine is
configured to enable a user to publish content in a manner that abstracts away the

communication protocol between the user’s application and a publishing location.

12.  The system of claim 1, wherein the syndication platform is configured to

conduct feed synchronization.

13.  The system of claim 1, wherein the content syndication platform

comprises an RSS platform.
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interfaces conprising: a first interface that serves
as a root folder for subscriptions and which has one

wonoomoesseet hods that pertain to feeds; a secoRdT/US2006/023336

interface that serves as a folder for feeds, wherein

t1he secq has a feed property and a
subf oIgAcEi ?&proper%ﬁgﬁﬁd one or nore nethods that

G ok R Sea el U 9 e AL o

hods t hat pertal n to individual feeds; a
1nterfa\9és 55?1?]]5" %ﬁ . . .

Tface that includes properties associ ated

h i d hod_1 hat
é“etrt Pt R BESp O i ro G oA 015 ARGPincions pad which has
d h i ndi vi dual
o b B RGO hER g Th 00 ascoci a cd vi th
LQ?H%‘%‘J@%@ E)cBBiTe APaf e g adit 5 oo, Whetein the second

i on The s ¢claim 14, wherein the
ABuacs ﬁ%seaffaﬁi DRoReTY M aéel?%c&ﬂerdmmeaaoamboae peawpre methods
i t hout |ng a subscrl ption to the feed. 16. The
Péﬁ?”@f 5 er’?§§14 wherein the first interface
i ncludes, a notifi cat| on event that allows an
appl i 8akird inteplace dhajtineludes propertiescassoeiated: with apandiidual feed
to a systemfeed |ist. 17. The system of claim 14,
AR pBe AT pHe sectbads that eertaingotindividusl deeds; y t hat
indicates the last tinme data was witten to an
assoch doedh finledface 18at iibladsy praperiiés adsaciatdd withhiadsiidual items
the third interface includes an item property which is
and et leesttonermethad: thaspertancicaindividualhtemspar t i cul ar
feed and a | ocal enclosure path property that provides
a di recfifthy ihterfaeecthatndichidbsalprepertios uagocated with individual
witten.
enclosures and one or more methods associated with individual enclosures at

least one method of which permits an enclosure to be downloaded by an

application.

15.  The system of claim 14, wherein the first interface has a method for

downloading a feed without requiring a subscription to the feed.

16.  The system of claim 14, wherein the first interface includes a notification

event that allows an application to register for notifications that pertain to a system feed

17.  The system of claim 14, wherein the second interface has a property that

indicates the last time data was written to an associated folder.
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19. The system of claim 14, wherein the third

interface includes a nethod that returns a feed's XM
woao@/oadsker . 20. The system of claim 14, wher eCcw/usb®6/023336

fourth interface includes a parent property that

A8 Nt SpHe0 (s]fé?elﬁs 8?@1&51?%4 SRR 1R (576 BRetFf P IREIdsYan item
associated wth an item $ enclosures.

property which is a collection of items associated with a particular feed and a local

enclosure path property that provides a directory to which individual enclosures are

written.

19.  The system of claim 14, wherein the third interface includes a method that

returns a feed’s XML to a caller.
20.  The system of claim 14, wherein the fourth interface includes a parent

property that points to an associated feed and an enclosure property associated with an

item’s enclosures.
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