CONTENT RENDERI NG ON A COVPUTER BACKGROUND [ 0001] Productivity application
prograns, such as word processing applications, spreadsheet applications,
and presawmpaviooniappl i cati ons, enabl e users to create dipCirasen/orsopes of
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entirety prior to providing the rendered version to the web browser. This is sometimes

referred to as document pre-rendering. During pre-rendering, a user who requests to view
20  agiven document may be forced to wait a significant amount of time before the document
has been completely rendered. This delay can cause substantial frustration and
inconvenience for the user.
[0004] It is with respect to these considerations and others that the disclosure made herein
is presented.
25 SUMMARY
[0005] Technologies are described herein for rendering content, such as documents. An
application server is provided for rendering documents and other content from a native
document format into a web-compatible format capable of being viewed through a web
browser or other suitable application. The application server includes a rendering module,
30 which is operative to incrementally render documents. Through incremental rendering,
the application server can provide portions of rendered documents to the web browser
while the native documents are still being rendered. Other example implementations of

the technologies described herein include converting a document from one format into



t he technol ogi es described herein include converting a docunent from one
format intoanother format (e.g., transform ng a docunent froma binary file
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and the like). [0006] A downl oad nanager is also provided in order to

i ncrease the throughput of _the rendering.nodyl.e. ile the ren i ng nodul e
i s renderd™R eb??émag@&@rﬂnﬁf%%l%%ﬂuwﬁm%@wﬁe t’é‘&%‘n@e&tﬁr ‘Sg °ng ot her
docunent oo BRI RRAR! £BoRlbI& DodlfEnitHoiRat (FPBFE), b8l 1legumeNnt s may be
downl oaded from a storage server and stored in a rendering queue on the

appl i cat i[6006% ek dewnloah omntgee iy &pnaprov igd mp dideetonacromeshathapughbhiegf thdhre

renderin dule ¢ i di,ately beqgi n renderjng these ot her, docunents

di rect | y FIGHER Rl ARG Eadrang il asedBaars A Rt IR £ or
documgnt smimighemkebédieY&tevib®OMEl dSduteats tHBE CorldfdRs a Hit& tBhS OTIRYsOWiHded i n
order to reduce the anmbunt of work utilized to retrieve docunents and ot her

cont ent . degamphis snayfbeciapmtandpd Epudesterage samerrnd Steebln anaitngsiuicEaen on
cache, a i a T . oper.at i to store
Conder ed o RMEERY A FRENE: wEIEARSHIEOR SRR RLRMORE AT, P
retrieve rhbdul¢ endeisigolgbegntrsnddramtiadsbethes iaragatsudiidetdy ifont fhe back end.
The aut horization cache may bhe operative to store authori zation and

aut hent i CERIBREAREYE Witht ey devninpatilayraitng Redecunenisdobareibieyde or
re- a%he%?)cﬁ?t@neao&ﬁ&fe AR Lt aﬁ£ot ﬂg@ﬁ%& ﬁ?oxh&eto%@&%e%%g@g& 8f afc | ocation

cache may be operative to store ocation of a rend ocunent .
Thr ough tihéized® mefricvbdotocats anl abatventehh eExaarpder e dactms wmdute acdoruinent

efficiently retrieved fromthe relevant sforage.unit wthout the need to
cher s it 8h arBpguoD A Srdbl g A et G ho R 5 et hod

i's provi dedrdE & fofcQbnd SAAILARNG N RN ordt @hd \h &Y irhinh che¥ER) browser
operating on a conputer. Portions of the content are transfornmed into

por ti ons refricveHearedtrabdncements\fvont ethehsgfopge tinipnis thf badkendodbent are bei ng
transforned into portions.of the rendered. content, at.least. one of the

por t islgns i) W%ﬂ?@%&%? T4y 05 RP%rﬁﬁV%%?rfg‘HE IWhgUred g aﬁtﬁe‘étb%hf’% Q%tf‘on progr am
[0009] | tthebpybembatidpdcectdiond-dulldkizt bercalaNartidas arisbeshsubiracéesimt t er nmay
al so be inplenented as a conputer-controll ed apparatus, a conputer process,

a conput ithgsaysdesyment Hie lapatignicpehicanay boeprittietta sorathiefowsion of a

conput er - r i e i t her 1 par ent
froma rgg%?eggcp%? u[{ﬁg{'f 0 TP% tﬁg u%&aﬁ}{?y&g g%garcﬁg’tt%l%%%g%ggoﬁggléné\?vg%ﬁgt he
associ at edficieav Rg&vell 0OADThe TélewanSuorage yinit Sviphoavihd @ded © quety ditipe: a

sel ection of concepts in a sinplified formthat are further described bel ow
in tH8 DtURELH Bescription. This Sunmary is not

[0008] According to one embodiment, a method is provided herein for rendering content
for viewing through a web browser operating on a computer. Portions of the content are
transformed into portions of rendered content. While the portions of the content are being
transformed into portions of the rendered content, at least one of the portions of the

25  rendered content can be provided to an application program.
[0009] It should be appreciated that the above-described subject matter may also be
implemented as a computer-controlled apparatus, a computer process, a computing
system, or as an article of manufacture such as a computer-readable medium. These and
various other features will be apparent from a reading of the following Detailed

30  Description and a review of the associated drawings.
[0010] This Summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the claimed subject matter, nor is

it intended that this Summary be used to limit the scope of the claimed subject matter.



intended to identify key features or essential features of the clained
subject matter, nor is it intended that this Summary be used to limt the
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DETAILED DESCRIPTION

20 [0017] The following detailed description is directed to technologies for rendering
content, such as documents. Through the utilization of the technologies and concepts
presented herein, an application server is provided that is operative to incrementally render
a document or other content from its native format into another format, such as a web-
compatible format. In contrast to pre-rendering, as content is being incrementally

25  rendered, each discrete portion of the document or other content that has been rendered
can be made available to the user. One or more caches may also be provided in order to
reduce the amount of work utilized to retrieve rendered content.

[0018] Embodiments described herein may refer to pages and slides as discrete portions of
documents and rendered documents. However, it should be appreciated that pages and

30  slides are merely examples of discrete portions and are not intended to be limiting. Other
kinds of discrete portions, as contemplated by those skilled in the art, may be similarly
implemented.

[0019] Although not so limited, embodiments described herein primarily refer to

documents and document rendering. However, it should be appreciated that the



i npl enented. [0019] Although not so limted, enbodi nents described herein
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nuneral s represent |ike elenents through the several figures, concepts and
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operative to comunicate with a conputer 4. The front end 102 nay receive
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Protocol 1% BRTP) Mecsage w ih a roquest ol  specific document, Such as
docunent (5§ Iaties Biloivingadcdtakdriesripsiborefctdies A nsdioud thebecapprsigat ed t hat
the C(())rrpodr;gwnt[nsgs ?Ifat %oq’r% aatr)a%thllle[ree()cft eltjnrd which are showing by way of illustration specific
embodiments or examples. Referring now to the drawings, in which like numerals
represent like elements through the several figures, concepts and technologies for
providing on-demand content viewing will be described. In particular, FIGURE 1 is a
block diagram showing a system architecture 100 operative to render documents and to
25  retrieve rendered documents according to embodiments. The architecture 100 includes a
front end 102 that is operative to communicate with a computer 104. The front end 102
may receive and process requests from a web browser 106 over a network 108, such as the
Internet. For example, the front end 102 may receive a Hypertext Transfer Protocol
(“HTTP”) message with a request for a specific document, such as document 110A, stored
30  inadocument store 112. It should be appreciated that the components of the architecture
100 may reside on the same server, according to further embodiments. Splitting the

architecture 100 into the front ends and application servers is merely an implementation

design choice and is not intended to be limiting.



100 may reside on the sane server, according to further enbodi nents.
Splitting the architecture 100 into the front ends and application servers
i s nmerel ywarroiompli®nent ati on desi gn choi ce and i s not i nPemdsdoo23ses
limting.[0022] In response to receiving the HITP request, the web front
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render ed [deecymetie oclifuBsiofe anyddes hobdonCAp &l renddredbdicnghedi BliiBavied thy a
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front end 102. [0024] Upon receiving the rendered docunent HC% the front
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may be made available to the user upon being generated by the incremental rendering
process described herein. The rendering module 118 may also be operative to
concurrently render multiple documents. Upon generating the rendered document 110B,
the application server 116 may store the rendered document 110B in the output store 114
25  and return the rendered document 110B to the front end 102.
[0024] Upon receiving the rendered document 110B, the front end 102 may respond to the
HTTP request by providing the rendered document 110B to the web browser 106 via the
HTTP protocol. The web browser 106 can then display the rendered document 110B,
which is a full-fidelity representation of the corresponding document 110A. The full-
30  fidelity representation contains the same formatting (e.g., layout, resolution, content, etc.)
found in the original representation. Thus, a user can expect the same experience viewing
a given document whether the document is viewed through a productivity application

program or through a web browser, such as the web browser 106. The full-fidelity

representation can be contrasted against a lower-fidelity representation in which, for



found in the original representation. Thus, a user can expect the sane
experience view ng a given docunent whether the docunent is viewed through
a productwoi2o/@ppbi cati on program or through a web br oRSEMUS2600P563% t he
web browser 106. The full-fidelity representati on can be contrasted agai nst
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[0026] In some embodiments, in response to a single request to render a document in a
given format, the front end 102 may direct the application server 116 to render the
document into multiple formats in order to support multiple uses across multiple device
25  types and web client configurations. For example, the web browser 106 may request from
the front end 102 a given document rendered in ADOBE FLASH. The front end 102 may
determine, through a user profile associated with the user operating the web browser 106,
that the user frequently accesses documents in ADOBE FLASH, MICROSOFT
SILVERLIGHT, Portable Network Graphics (“PNG”), mobile, and full versions. The
30  front end 102 may also determine, through the user profile that the user frequently
accesses documents in a web-ready rendition including a combination of XML, scripts,
HTML, images, and/or the like. In this case, the front end 102 may fulfill the request by
rendering the document in one or more of these versions. Other suitable data may be

similarly utilized to determine whether the front end 102 directs the application server 116



front end 102 may al so determ ne, through the user profile that the user
frequently accesses docunents in a web-ready rendition including a

conmbi nat iwo 20fo/éM99 scripts, HTM., images, and/or the | iPke/USkoroobicss case,
the front end 102 may fulfill the request by rendering the docunent in one
or nore of these versions. her suitable data may be simlarl tilized to
et or 1 ndOBIRERE AOGIET M Me Kopath hacpante aéﬁ@fq ERASTORIUSEY JEF 116t 0

render aIHQQ%NEWHeﬁ&%Eg@B&hﬁ&h@hﬁ&ﬁﬂﬁ&ﬁaRﬁmﬁ@%@ﬁﬂﬁ&w@%a§s§%ﬁﬂk&mﬁﬁﬂder
request. By proactively rendering docunents into nultiple formats in

r esponse raideathgin ngideringtelotumertthie respéren to speddrd mguashkidodide additionaln r esponse
to specific requests. for addi tional. .formats,,the architecture 100 can
mor o exped e Gt §repstrad 0 Al PerreaPau By Rvids BF B39 R BRI o
enbodismenhe7) tA’&o@cﬁﬂ% {oCahBAIMMSRE MBS apptRatioh oSt 118 EhiudemchicaRrp! i cation
manager 120. The application manager 120 is operative to manage i ncrenent al

r ender i ngipoicatioe nepsegerel?0. MibA applicatiohaapegedd 2@ & AhsEaiiye e MATERC As used

herein. i Al bl : ;
render ed IRSHSTRT M ANE Sy Bbyslchl 1 bR SLARIBERONOR® 1+ (e
render i nthepautigcrdhéntalronideengipdfers té pevidngdpsrednd oitht rapdged dbcamsmnr d

processinqrdocunent or a rendered first slide of a presentation nmay

( ¢ ) be
provi ded k§Btasdhg desamerhbl Orpis bejg repdeehby heresicrvg rodulsel 18e gk pedile:r st
age 1@r t I i i : r di.gpl ay. O her
gngo ?neﬁ?§“%g§%§£ﬁ§£%g%§%l%g#ﬂﬁgﬁﬁgﬁgggéggggOgﬁﬁﬁge%ﬁq?ﬁ§hgggﬁﬁen¥. O her
enbodi mentrssenmayioahsy begnalededatohles frpatrenidd02, whick omt tah plesdedbs rgpaged or

sl i des. t he remai nder t he word pr.ocessi ocC nt qr, presentation is
bei ng e rrige B} e a0t e fodsrEebirgn Do Ag paat | ichmnager 120 ey
provi de QQﬁxﬂﬁﬂéﬁg?ﬁ?kmﬁﬁﬁﬂﬁﬁﬁgﬁ&ﬁﬁﬁﬁgéBPﬂkﬁﬂﬂﬁkﬁﬂwﬁﬁkﬁ@3]5&‘the web

browser 106. [00 n order to provide increnental rendering, the

appl i cat icorbogemergemay 280 merydenather partiphsadf] contsot bdsaies pagestoh elidasn derthal
docunent 110B as e docunment. 110A is being rendered by the rendering
modul's 178TAE g By OBFROT O itk OF bR RN BB BF e
render ed rgfduding ModulCB.8, 8 PPLESRAMYanabéAPOtRE, RBPide eat ddanioner éaderdd 6. 1 n
one enbodi nent, the portions of the rendered docunent HOB are stored in a

backend dué&ereanizondaied Hidegppthp sabibsovseed0@r 116. [0029] During i ncrenent al

" ender i ngog G RAAES, BloyRlel il SRl AARGHIERH, JBYcRB hENIEL G0 ihAYe

predefin render ed pages or hen € av
t he fr ontaveitabld ptions dihe saderedrddermas 1t DBys ey ddcumpater16d. is beingrendered
enbodi nent, the docunents are rendered fromthe begi nning of the docunent

to tHe erfy Bf rHE BR8] BOSHPNY FdlGRicARStonrEriEyR e PSHes of the
pr e-r endeg) Rge R LGc VR, agﬁécteséﬁ?};,tfrdﬁmﬂelapbﬁ'&ti%ﬁtsélrvgr 116. In one

embodiment, the portions of the rendered document 110B are stored in a backend cache
122 in the application server 116.
[0029] During incremental rendering, the pages or slides of a document may be rendered
25  in any predefined order. The rendered pages or slides are then made available to the front
end 102 in the same order as they were rendered. In one embodiment, the documents are
rendered from the beginning of the document to the end of the document.
[0030] In contrast to conventional pre-rendering where a user must wait until the entire
document is rendered, incremental rendering reduces the amount of rendering time before
30 awuser can view a portion, such as the beginning or some other portion, of the document.
For example, in conventional pre-rendering, a user desiring to view a first page of a word
processing document or a first slide of a presentation would need to wait until the entire
word processing document or presentation is rendered. In an illustrative implementation

of incremental rendering, the user can more quickly view the first page or the first slide



docunent is rendered, increnental rendering reduces the anmpbunt of rendering
time before a user can view a portion, such as the beginning or sone other
portion, WO 2nteaottweunent. For exanple, in conventional pCceASendeeiong, a
user desiring to view a first page of a word processing docunent or a first
slide of a. presentation uld need to wait until the entire word processing
docunent %Prb?é@éﬁ%l%ﬂflgﬁr?\?ﬁ%e VEHRIPERISINg HOGHNGNL P LCPAEHalP B BFent at i on of
i ncrement @l qdr&nderi ng, the user can nore quickly viewthe first page or the
first slideprior to the remai nder of the word processi ng docunent or the

pr esent at[Pe] Haisoge cerbddimeats, [f[R0B¢] minrajoast agapodii arerdide N dfer desamentay
request a pa N ar, a.slide N of a docupent. e.the varjable N represents
by page RIS MenaRhp B AY o fRetu By e e BRSO RRE LR oG or
whi | e 5t heycd@epR b of WhSiNRGot@NER T EBeindRAb o8 C Eipvh Retelvig: the GetRitt fHPthet he
page N or slide N, the application manager 120 may direct the rendering

modul e 1188¢ & eréhideN. theepphiepsion nemagerel 28I mayedirechihegerdering madelopdSttpcul ar
pace or SuhfFult BN g EHTRD e SRR A RAGS MaPugld e, N oan Lher

be nade avail pon ma aval I'abl'e " the rendered

page N ordoslinget. Nhetrieleadaiaige Al drasidedna@geahcnlBZOmadyaailolsie eslthaiftdnt eghder i ng
the remai nder of the docunent. [0032] In _sone. enbodi nents, the rendering
nodul e 1192 Jnopanakingyalable ths pdsiedpass Y endlide N thosrptsatoneparraghd¥ t he

docungnt Iﬂgsgfﬁgée-dtvﬁﬂfﬁgaﬁjgﬂtgﬁﬁgﬁ%ﬂi\}ﬁ?‘?%@'Ihem%lgkﬁt’- t he rendering nodule 118

may begi n rendering e It 1s being downl oaded fromthe
docunent [8033f dnkd@e endbli@rents) e readctringmiaduld hieS ie npemevd ol ivcrhasntblen

downl oaded. , This approach to rendering.a docu t before jt s fully
downl oadddidety PeanEy oF b bl ogrmErLias TS B bunr Gt ruletedBRkirbe Modul e
118 t0 I gREARYInG n@(%w*ﬁg}n&}g%&%& k@ldbding freldBBuHAR WIERLt & Defngl@®WnYRlyd | ar ge.

[ 0033] Turning now to , additional details regarding the
appl i cat iform therdegement2Qongil[l 2, radhergr maiauitil the ephret file hhabsenmoguRRd2d.i s a

bl ock .di agr.am showi ng the application. nanageg 120 accqrdi ng to epbodi nents.
The dnl | HHs FRROAMA St g B el B R Bt R B8 e TR ender i m
queue 204mdAEof @B ¢ thits €8m0 kBB moheled0BMd RAdePdREBIenE QchekRIIORETr at | ve

to downl oad docunments fromthe docunment store 112 prior to the rendering

nodul e 118 deqvant wgelkeHeclyddgrent s. The downl oad manager 202 may then store
t he downl t.sd r ' 04 I ring
nodul e 11@@?&@%@#%9’&&%& en é@%ﬂ@%}%@@ﬁ%%@?‘ﬁﬁ% th% h%%hb%atngg nﬁaagl%gegrci at ed

t hat the IRendérbcnigsaibede i2patticwyr, PPEUREES Msiatbicukt diddremdbuwningate manager 202.

However, the downl oad nanager 202 nma gze utilized to speed processing
t hr O@Qh t4pglication manager 120 according to embo

iments. The application manager 120
includes a download manager 202 and a rendering queue 204. According to
embodiments, the download manager 202 is operative to download documents from the
document store 112 prior to the rendering module 118 rendering the documents. The
download manager 202 may then store the downloaded documents in the rendering queue

25 204 until the rendering module 118 is available to render the documents. It should be
appreciated that the rendering queue 204 may operate without the download manager 202.
However, the download manager 202 may be utilized to speed processing through the
rendering queue 204. Further, even when the download manager 202 is present, the
rendering queue 204 may operate independently of the download manager 202 to handle

30  instances when the application manager 120 is overloaded.

[0034] In an illustrative example, if a request is made to render a first document 206A and
a second document 206B, the download manager 202 may download the first document

206A from the document store 112, and the rendering module 118 may begin rendering

the first document 206A. As the rendering module 118 renders the first document 206A,



renderi ng queue 204. Further, even when the downl oad nanager 202 is
present, the rendering queue 204 may operate independently of the downl oad
manager 290 20w/toarvdl e i nst ances when t he applicati on nmaragas202023638

overl oaded. [0034] In an illustrative exanple, if a request is made to

render a first document A and a second doc nt 206B, the do oad
menager 213%%910 W%@a%{}f@lw%ﬁw@a Y mﬂogégae& FrOm %&%&%ﬁ%% ore
112, and hhgoduandetibnal 1Mol lserd 48 seBdhdRRILRCASMAB! h AL dheride@Ludasument
206A. As the rendering nodule 118 renders the first docunent 206A, t he

downl oad Upovagederid@2harfisst dosvenant 206GA ythelowdérozgimp e 4 8 oxmdthdo cumedintcR06B
fromthe docunent store,112 a st or second docunent B .in the
Fender | nd GRNE SBA T GR SRSAIEPT G ALOR L TG SRUREHE TagsAV K Mbnder | ng
nodul g 13Gitaa dr e sc oREadcahRhy2 (WR©aRdohalsR88 e e WA 1Fe6at sogsnent
206B from the renderi nggl'queue 204 without waiting for the second docunent

206B to bendrongineesidad] 13 in impioyeduy climmabng Apuidiofme heunddngervenormddul e 118
IS inprov - e

| opl oment el WS ARalt ol § AR B REUERPO R Beument o ong
docunent 2@8Rotdowdwad) oad. [0035] It should be appreciated that the
renderingp&geue 204 may be configured tg store any nunber of docunents, as

cont enpl I g shawbkle @wpreqiated thal the gengdering apcusdPd nendsaiondsrisd 1 faredownl oad
' St fd t
managgr %ﬁ%ggﬁ%gpgf &%P&'eﬂ@! a%ctog‘bégﬁ)éﬁ?(ﬁ%y iR s@dliltsd inlt @al@.uypsg%neo ocument s

bei ng do si mul t aneousl maxi mum nunper o cunments stored
i n the rendexdimentgulsudov2idad matagar 202amay be nonfrgnetelsy mgser knadjhstshavay, t he

user can ensure.that the nunper  of docunents pei downl oaded and/or stored
t Cany QB PHEC sl Rt SRR P DA R TR SR F P our ceq.
[ 0036] TLHoBhﬁQnt@@ﬁUrédln'ﬁhQéﬁgerﬁzg q%fégé QO@?@&J %@E%gv%ith% rErfdAnge! ﬂgthTiJ‘\S%aJ, gt end

102 will be described. In particular, FIG is a block diagram show ng
t he frontusenginkdguraths thai mgnteo obddyudientsritesng ditvenléadedandnuisto®d at Ay udes a

requ%t rrer%ﬁt.rm ul e ﬁolga and severatlél gaches §04 i ncl udi ng a docunent cache
304A,“an BUTHEPT 94 "ShP AT AL 4628, AHECTT Bk 50 Ehe 304C. According to
enbodi Menbes6| MNeningGURSH MIBURE 3TaduiiondQR 18 néilaeding tHer B i@ 1 Rl be
identifying a particular %Egl ication server that is currently rendering a

gi ven doclisheied. Theartiedae SIGHBEGRismddetkediagammgwing the #ent ¢idsl 0r acki ng dat a
(0,11 et LR BAES el R NS PEGoF R A 2eph ot on
appl i cat i severslegavigs, 30dethoudanta dsukchedaske 04N phiaadioriamiceravies 3048 anéduced,
and %%herlogargir())lnicg(%[ei 3%QIC.S eArc\égrrdsmgatroeeni‘tfo%ieménq[s,rtl?enr%?l{les?%lg?gre nqg ulfgg(r)bt >
maintains tracking data identifying a particular application server that is currently
rendering a given document. The request merge module 302 may utilize this tracking data
to direct additional requests for the same document to the same application server. By
directing additional requests for the same document to the same application server,
25  redundant work between application servers is reduced, and other application servers are
free to render other documents.
[0037] As previously described, the system architecture 100 of FIGURE 1 may include
multiple front ends and multiple application servers. These front ends may or may not be
capable of communicating with each other. In the case where front ends do not
30  communicate with each other, the request merge module 302 may be configured to
perform consistent hashing in order to identify a particular application server for a
particular document request. In consistent hashing, one or more aspects of a given

document request may be analyzed in order to map these aspects to a particular application

server. In this way, separate front ends can direct multiple requests for the same document



[ 0037] As previously described, the systemarchitecture 100 of FIGURE 1 may
include multiple front ends and nultiple application servers. These front
ends nay WO 20810090 be capabl e of conmuni cati ng with eaebTatshe@w/0236m8 t he
case where front ends do not communi cate with each other, the request nerge
nodul e 302 may be configured to perform_consistent hashing in order to

i dentify '8 t*&anyﬂmwpﬁ?aﬂagaﬁveaﬁveﬁwg@}%rfmﬁlb?n ca%?qticew%a&mﬁ%ﬁ%chr equest .

I'n consi sfigpt A@?e%*ﬁhﬁ&% ofQAGsPEct BPA BoAmREE uldt i@hG YRR O@%%ﬁﬂl_ﬁ:ﬁt%ﬂ%st may
be analyzed 1n order to map these aspects to a particular application

server. Imqudsicd. Weshoulddpappteeiafadghat conslsicutdnashing ecthisxase cql egmibepnglst s f or
t he sanme .docu t1o.the, sa application server,.even when . the front ends
el ATt S o R AR T Mk K 250 At
request ispplifiRion aE oRf(clchemdasly Mt clkRicBeldrestRsieqtbsts for HRQMNE be

appreci ated that consistent hashing in this case can significantly increase
t he |i keldoswaant).hBtithgotemmeistest basbingomapeppidicaldorsarydrpmay t¢aees thesedi f f er ent

| i i : ' f | [ f
the. same aRantyrosuf e i, ORME LIS kel SERMKGOAERL 0, &

may receidoeuinbetgequesuespslicatich progesmytblsimidars wWidcedent . O her hashi ng
techni ques capabl e of mappi ng docunent requests to application servers nmay

be simi | dPY3PI utheiqagkss 30p eragmprone rRealorBanC3®A theljontspd d0ebpErduengdbice of the
frontpend, 19%, ). FERUGHNS2 4 gcc@?secqg%r arth Iaﬁtlfcers%{hm%?&lit%%ré beaglfc‘flidi (it her

parts of the systemarchitecture 1 such as e output store 1 and the
appl i cat icutpws stove i 14146l thdegocdiiomgsareerd b o dicoending, to thbodimcmnse tite doavinent304A

is operative to .cache at | eas rtions. of render docunents according to
bopul ar 1P R ShgB e Rtk Rttt RfoR of FROGHO T BGUEHaE ban Do

retrieved, k&gt | Horfck b lehgo AREUTRALL 2686 8R1RAG A JuBSELEH 1 reRREES Sirdl@lyt he
out put store 1I4 or the application server 116. Any of a variety of factors

and met hddoh dii desumayt daehai3(44 mettad of aatessergthaionigut $tercpdg o dre applioftion

erbodomentes 5 ABTRGFY G5y Yr e Reurbiiub gt iy P bups gy fRiene "o 1o

aut hor i zahé populiritd et Bednhcmdd, hOFortethPlaf¥abyARosaSkidield ai @d awl t h users. Access
to the docunents and the rendered docunents may be restricted based on an

aut hor i zdP9¥h Arcording togrebasivpenss. jBeputberiztian cafdg30f B daepaaiverd storat i on,

such as g, Wser oraaglﬂleﬂﬁéa%‘%ri{ﬂ@r ?tﬁone%é%@?%@dlggﬁ%e& YRELs { fgMPts to
access a parti cul ar ocunent, e ron en may accessS an aut hori zati on
modul e ( nvcusbawand thetreederddedpeasicsts indydserrastiioied badsdonas aatHodightion denti fi er
and password, identifying the user. The authorization nodul eﬁgy t hen
det erffi n@rQFFet WEFICPHA st &nlophidepaliction i Armpiogctush @S A HECTBYRE ANt . The

gﬁf SO\I;Vihé ﬁia%ﬁrgbrﬁo Bt SxaltfYe, hef AUsbiIBihd B aRELTh haRREEBR Foditndnl @ndRERITENT

end 102 may access an authorization module (not shown), which requests information,
such as a login identifier and password, identifying the user. The authorization module
may then determine whether the user has permission to access the document. The
25  authorization module may be configured to permit access to the document only when the
authorization module verifies that the user has permission.
[0040] When the authorization module successfully verifies the user, the authorization
cache 304B may store state information indicating that the user has been verified. The
front end 102 may utilize this state information to verify that the user has or does not have
30  permission to access the document without the need for accessing the authorization
module. In this way, the front end 102 is not required to send credentials to an remote
authorization service, thereby optimizing performance of the front end 102. Further, the
user does not have to re-enter identification information for additional requests to access

the same document.
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aut hori zation nodule verifies that the user has perm ssion. [0040] Wen the
aut hori zation nodul e successfully verifies the user, the authorization
cache 304BOoraw/®i™Pe state information indicating that wrohEussen/oksss been
verified. The front end 102 may utilize this state information to verify
that the user has or.does not haye

ern ssion to.a s the docunent
wi t hout tIRMLHekhs sfale inderppation prechia the e 9@%9118%'1&?}@313@% Raﬁ‘il“éﬂ%g}y, t he

front end,s1Q2when RAberrEglLE &1y Lo SRR of 4 BNERUbAINSerl 9t ABmMEETBE &ample, a
aut hori zation service, thereby optim zing performance of the front end 102.

Furt her, uskiemays entigdlyesquest otlgadirsipage obmmaitti-pagerddcfiinesatt i [gpeni subonttrag ihen f or

additional reguests.to access the s docunent . [ 0041] The st at. .

"t or mat [ GRSL Y Dir A R OLLEHr 2t B leddny oAt ke st it Bern

usef uls WhgRrRatl&ef of, @EHABE3s) AR bR tdPABN ItRNfiRE pacdi TV eR wdacuiRtedly a ti ne.
For exanple, a user may initially request only first page of a nmulti-page

a
docunent .reqyssts addiienalinagep efbe deqyest, thofrontiead flP? san pegditiopsly hathgseunent |

t he user i t Fdent.ifj i i ti (L..£-

cr odent i Aeysel BalBH hethebihu it fred AL WL ERNPR QUOHIE Btk
request s aadathticnivalof pagssr ddes hbendeouiiBnicsult ahé tenbei@appradRed dor

expedi tiously authorize the user based on the credentials staored in the

aut hor i zaredsntiglac Rarthgyatbe nggd fo reggeny oiharseversdaarbantiata id aythorizgdes not

necesgar ids¥r 5a?1%léletlinﬁﬂaté({? eTl‘r!as?ﬁﬁh&fziaﬂ&l cﬂgﬁbﬂﬁi n{aggogcbr()ﬁﬂﬁgte& f’d s?orelﬁ'ﬂé §t£‘t@r , the

need to re-query other servers to authenticate authori ze the user can
be el i m nafoedatidihfor any wpuralf itiore atwe vbicBGUBstayinfoemetont mgubedeltiedst ore t he

state inf tjon for an nount of tinme afte ich the state information
my be adPEPLd b ARy olosntouisine el oel euehane ciinel Soac

whi ch may,al §04R8oRRY € §5trdiRcas sBre Bk ¢4dafBRbYa givks rRBfcaldo¥EniM. $bPre the
| ocation of a given rendered docunent. For exanple, the | ocation cache 304C

may i ndi cat@ptehthepegation ghehe 30 mageindivhte thhpartistlar sserage peit thatsibms ar ender ed
docunent . ampl es, of, st orage uni t i nclude the oqu t sto 1 and
e R SR el R sl TR Yo S sl St 020G i 114

ar chi t ectaagehd bR kerd &GRpEN 2L, ETHe Qe BniSYBAERR PArCHf the 6 adBlectBBy 190Or i Ng
the | ocation of rendered docunents in the |ocation cache 304C, the front

end 102 cancRirate dont g gegen afditegfurcelife Maasterarathe hecation phiendgedi fi ¢ st or age

unit, as : b ndi:vi N LY £ i hng
addi 1 onal PSS it e Ratith ShBs 840 B H AP a0 AT st PEF e 4
and 4B, afdduintmnalthdgtaiic stordel uniteapsppobdied indgaingingudrnag endhodoragnt s
presented herein for renderj ng docunents for view ng through a web browser.
In pafti citgnd cppsipgrecdationatlogds prythe doaggeaii™i | ustrati ng one method for

E g 283[ ie p %@ﬁ%&%&érﬁfr@ oW (6 WIOBRIEY AR 2B VWRRRIn VB IAPRI G Jrhdaon 2

regarding the embodiments presented herein for rendering documents for viewing through
a web browser. In particular, FIGURE 4A is a flow diagram illustrating one method for
rendering content for viewing through a web browser operating on a computer. FIGURE

25 4B is a flow diagram illustrating one method for fetching a rendered portion of the
content. The method of FIGURE 4B may be performed concurrently or after the method
of FIGURE 4A is performed. It should be appreciated that the logical operations
described herein are implemented (1) as a sequence of computer implemented acts or
program modules running on a computing system and/or (2) as interconnected machine

30 logic circuits or circuit modules within the computing system. The implementation is a
matter of choice dependent on the performance and other requirements of the computing
system. Accordingly, the logical operations described herein are referred to variously as
states, operations, structural devices, acts, or modules. These operations, structural

devices, acts, and modules may be implemented in software, in firmware, in special
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4B is a flow diagramillustrating one nmethod for fetching a rendered
portion of the content. The nethod of FI GURE 4B nmay be perforned
concur r erwbyoovioafover the nmet hod of Fl GURE 4A i s perfor mea/Uska10skisas d be
appreci ated that the |ogical operations described herein are inplenented

(1) as a seque co ter Iemen ed ram ul es running
on a conglff® t?f g&]@}y“("?} %@lqnﬁﬁgF%tgﬁhéPP[gd&r@g’Fﬁcﬁ?é% RO Peuits
or ci rCU'waEP&B&ﬁﬁ)nMap'b@ p%ﬁ%nﬁ&f‘ﬂﬁh!ﬁ bl{lﬁvrﬁi}ﬁ%@ﬂgu&@nd RLEPRMALHhOThES a
matter of choice dependent on the performance and ot her requirenments of the

conput i ngpsiasivenmapgtsobdipadbymedting dlfﬁgmtadrd@nbattaﬁlpmsdte@ﬂrheb@m her e| n are
f d t t I
rodul es. Rl AP ERBHRT ARG FPes I e heR e Roal R ARy The

i npl ereNntBebivdl aSeficdRfrem thdwhbb bIoAee104d ﬁbrem@@urﬁé@ugu@%ettelcmbﬁ@bml 19gA¢, and
any conbination thereof. It should be appreciat ed that nore or fewer

oper ati oriléllerfeytlrtﬁem&eth%pr@e@ds krappasHEw tnwhive the GortenddAg diegts ticoed her ei n.
h
Inese, OPSEAl AR e R REE LR kil A TisiheRidRa. RRAEIES .

402, whertke tdndefingombdeiad 1 6Ryregiely ts decmrﬁemGSOAfﬂmﬁehB)cmbnttyt@mez 106
for a docunent, such as the docunent HOA. The routine 400 then proceeds to

oper at i or/RRIcirigEedhe Aerummcah (& frompthe éP?léE% sofe] Fe Hisgendrgingsardude 118 to

begi ngi ner Hig%@ R AL 1 L, the
rend(relrol ngllﬁgﬁﬂh%h%élhﬁﬁgg%%ﬁrte&%ﬁﬁ El}rent quf%A fﬁonﬂéhg docunent store
112. Uporenmteidiments, nige teheestlomy rspermfyja:lmwuiamhdher peewiint detoest 11DA. Inhhe

renderin nDduI 118, may re the first or the first slide .qof the
Hocunent iR e TeumnG oL sy 1St E e Thep e ki S ul o
slide or jpaggl find DRt Q%LU}QE'@ fickd M. Ilfbottl@eﬁetﬁ%thetﬂ?ﬁ paf08eiht T9st TRyl e 118

may render the particular page or the particular slide instead of the first
page or tdighd iendered HodmenUpHiB.demeuaing prpcedrs td ppgatigpadftd.or the first slide

AL opler B! abePerHe PusdDy sty bl b T4 R R ER b8 BREE R SN Gocument

110A has 11086 ®eR edreplytelyeRi@red. Iflie ddtandacUmantas bt chaslcReerneaspl et el y
rendered, then the routine 400A term nates. |If the docunment 110A has not

been conphet @F youendepaderniingies. dlithe decurnent gl Bo dedsothwek cempisiéy enfend404
where t he[hgg(ﬁlttmg 29(%81% e&@)f)tdd? ogj)%ﬁagfonwag vﬂl%?euﬂﬂg rﬂ%xtéb:hég‘lgfi/ Eed('r:[] ?]il(%e{ﬁﬁie

Qperation 4 i mes as nec he” docunent

110A has ctmeeﬂnelctolrmlfxe‘s eénydefedndgreedlohmoe nidyeberrepiesded oG uimedtas iekssdrp046] | n
FI GURE 4B, ? routi ne 400B begi ns at operation 408, where the front end 102

r eceidles Wt dgslosymentddDfihas Reen eamapletely repgpredintoythg sendsisdrdocumient 1498y he
docunent gﬁi@ﬁmﬁ@ﬁ%&e ;aﬁrgg{?g&ddwﬂeg%%%s%nsﬂw%@w @8 dhPendM1Rr € as

pages or
receives a request from the web browser 106 for a document, such as the document 110A.

The routine 400B then proceeds to operation 410, where as pages or slides of the rendered
document 110B are rendered by the rendering module 118, the application manager 120
25  may make available these pages or slides of the rendered document 110B to the front end
102. If a particular page or particular slide is requested, the application manager 120 may
also make available that particular page or particular slide. The rendering module 118
may make available the pages or slides of the rendered document 110B through the
backend cache 122. The front end 102 may then retrieve the pages or slides of the
30  rendered document 110B from the backend cache 122 and transmit the pages or slides of
the rendered document 110B to the web browser 106 for display.
[0047] It should be appreciated that the routine 400B may be performed while the
document 110A is being incrementally rendered according to the routine 400A. That is,

while the rendering module 118 is rendering pages or slides of the document 110A
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docunent HOB are rendered by the rendering nodule 118, the application
manager 120 nay make avail abl e these pages or slides of the rendered
docunment wWoeBIKWW1Mhe front end 102. If a particul ar pag@CousSp@anosas ar
slide is requested, the application nmanager 120 nmay al so nmake avail abl e

that particul ar page. or rticular slide. T renderi nodul e 118 may nake
avai | abl @ctoadhadiise ABRats Sgpldaign P@ﬁa@rgﬁoa&wﬁ@ﬂ@%m@% FO%gh the
backend GagliRediddes INQidkt SRor&RE lRAtiABY00EER thRIWAyeHe e cRAUEScQr sl ides
of the rendere ocunent HOB from the backend caché 122 and transmt the

pages or chiigestogtirichetheaddidioad pdeeworshitlesidTB: tendetaéd doahmdnt d W withost f or
display. [0047] |t shoul d . .be r eci that th ti,ne 40 may be
perfornedL%ﬁ?gﬁ“ﬁ%%@%%%ﬁﬂ@ﬂ?d%§§%P?§?@ﬁgﬁbﬂ?%%F&ﬁ%ﬁﬁﬁFﬁVﬁ‘éHggP%d accor di ng
to the r%PliMoﬂQ@aﬁaﬁ&fl@U i ﬁjlﬁMﬂﬂ%lr&lu‘éEt@ féreagdey drdidePsiLtherchdirel Ao @néRr i Ny
pages or slides of the docunent I11QAaccor |ng to routine 400A, the

appl i cat i ldABnthedgrderingmadule FL§Imay ¢ontiagetosiesdqr gdditinpalagesishided beges or

sl i des aqﬁgagj n}9uh?utine 400B. In this way, the front end 102 can
continue to retrieve the additional pages or slides of the rendered

docunent [b¥d8] whddoadihg wadonangnboaiméhe adaitionsl requrdsfedotdacdoramentt h@ds Heo be
generated. Further, while the application manager 120 is fulfilling

.C nag (
request s TFEAVGIRydae donsendgdl. dpsteadeoleaing wiil gacispdsitneemstule hES hasnder i ng
nmodulg 1 i F f ifi i
SocunZn: DB SR Botnoes AU hyRasER AluEh | dEsnLIRMELE
f or ot hermadwguntmaymeyridye theotbevdaduimgnts ieoni thenocemeht k@ize 11hsidesdreahe

waiting until the renderi.ng nod 1 as _conpl et repderin he docunent
TT00 |t SRR R S8 AT ALt HES TR B ot JRE SO et r | eve
the ot hery,dasunmat %1(2%2%@?%@9&%@%0@&@&& 11@§ i{'i‘t@%éﬁe@lﬁ@re@l hecHRGments in

t he renderi ng queue ile the rendering nodule 118 is still rendering

t he docunidiB, he@ndedpe madetedElBi aag bepie reatsune thesd oder donumentsevitlenter ed
docunent he renpderi ule 118 can begi,n rendering these ot her

docu nt§£§f¥%%ﬁ§mﬂ%FgV%ﬁﬂgggggﬁgh¢¥3nﬁ8a?@fﬁggved from docunent store 112.
[ 0049] Aqoesdli Agofdins Qe nRIdshdRaits, adadidhil reqaktsfeame dbsurhait 110& nelgcument
110A may be directed to the same application server 116. In this way, other

appl i cat itsriligeted &p esame yaplisatpn spver tlg. deduevaptaier agplcatienserversgpt her

according, t.0.1 e [ r [ N r. the
docurent CEEGRTHTY s T ORE WPeuniclfy RARE B IRl Sortd BBU BREE ' "F 0050y
Ref er r i ngemdutingenddu(dJRR hay ssndex@epbaimyent 0 bipAlires naipie teatau i@ reipagycam
showi ng a conmputer 500 is illustrated. The conputer 500 includes a

proceédsi g feapy-

[0050] Referring now to FIGURE 5, an exemplary computer architecture diagram
showing a computer 500 is illustrated. The computer 500 includes a processing unit 502
(“CPU”), a system memory 504, and a system bus 506 that couples the memory 504 to the
CPU 502. The computer 500 further includes a mass storage device 512 for storing one or

25  more program modules 514, such as the rendering module 118, and one or more databases
516, such as the document store 112, Other program modules 514 may include the web
browser 106, the download manager 202, and the request merge module 302. Other
databases 516 may include the output store 114, the rendering queue 204, and the caches
304. The mass storage device 512 is connected to the CPU 502 through a mass storage

30  controller (not shown) connected to the bus 506. The mass storage device 512 and its
associated computer-readable media provide non-volatile storage for the computer 500.
Although the description of computer-readable media contained herein refers to a mass

storage device, such as a hard disk or CD-ROM drive, it should be appreciated by those
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("CPU"), a systemnenory 504, and a system bus 506 that couples the nmenory
504 to the CPU 502. The conputer 500 further includes a mass storage device
512 for sworbmgioorse or nore program nodul es 514, such agCrhus201eme®rs ng
nodul e 118, and one or nore databases 516, such as the docunment store 112.

Gt her program.mpdul es 514 may in de t.he b bro r 106, the downl oad
manager zﬂgéfeﬂ]aﬁ@et%tﬁ%%weyrﬁﬁ%%gﬂrmﬁ% EAmpany §VAAD GBSO may
i ncl ude th&iPWaPidn B RE&sdd Yy tHehendpaRdsnh Ny queue 204, and the caches 304.
The mass storage device 512 1s connected to the CPU 502 through a mass

st or age doeflt ddy eny photanghawn)l noolimaeticd ceroputhierchdabl&06diaThay imalside st or age
devi ce 512 and icts asslocli at ed ctrclrrﬁu%er-readagl e dia Qrovti e non-volatile
storage FOFHRAEITYATesERovaRly Hid Bep-9Ro VAR dpsdit mople B MidiVer - r eadabl e
nmedi a5coh@hHe6r eRidy Bf Qbfgh Of toMARSiof kARG oHPYtE SeadabicindscAohiar d di sk
or CO-ROM drive, it should be appreciated by thoseskilled in the art that

conput er -dettadasiuecsypiigeane aypdples iy dptaaboe cxaaipetcompytesrengablemeidaa t hat
can be acgagsed, A¥, LOGi LA YL BB H}\f{%%yp aﬁ%‘%}ﬂ' & ofdifl 0t
ea y include volatile

limtation, cohputer-r abl'e medi a ma and non-vol atil e,

r enovabl eold dtattofieeryetlotgypdDaR OVRldetiah v &datile dBRY (‘D INOG HOX-DVEx hnol ogy
for storage of information such as conputer-readabl e instructions, data
st ruct ur BLUBKOYr Arfthes Pptied staspecopyenctigpasselisp MagRelirRe. neaghplig 8k r eadabl e

medi gqi n ] 7] 0 BMg; m

rrerm?)(l) ofsltdg? %g?r Js?g%rlr%asgg?g% Setl)fa rrgfg\gcésé%w&gy, Cﬁl}lﬁﬁRwhd% ta C\l/{edr%gljtai l e

di sks (" D®IgsirctiirDiviytioBlalud RAYch am tetadseessapby halcosipoteade). nagneti c
cassettes gpetic tape,. magneti.c dj sk storage ot her magnetjc storage
dovi ces. 1T RS bifhes CiGiiotPar Liebls, s soneat: 500wy Pectiat dashrested

i nf or mat 'e‘i’i@ir@ﬁﬁe%'sﬁ? 168841 REn AL HESSB Feiptelddtpa RIPHERIgh 2R twbR0Q2h 2@ior di ng
to various enbodi nent's, the conputer 500 nay operate 1n a networked

envi roEnemwmki 18§. Mbgicemputcohfbwny oometido tesmiteodoli¥ubemugh o mebvah ah
. . 8, T 500 n
et wdrk” 188TERE b L RRYTRL o Phpu 1h AP TRl s L FRERE bied s s06.

It shoul dneaeppiiesi (ehedakbdt utiednetwiest loluRdritAss ol Rttvosksindaymaleso be
utilized to connect to other types of networks and renpte conputer systens.

The conpuCERUEDEY S al kocantarerdddOanayi Apuinrigde putnpebegtpe) qoatroBgd 08dpr
receivin ] I | i f £ i ' shown),
ol ud nge e inP AT RERLhe AR et ML ARE TR Ao 0Py TRk o

Siml ﬂ.H M;eybdmd,}armuﬁdepuhgubpmz aral d ghmé&;hmm?yr. pﬂii@mhﬂyr, tgut@ut/cﬁmtp?ta di spl ay
or other type of output device (not shown). [0053] Based on the foregoing,
it sHOul &0880%?5&0@@?3@&@8“9?1ﬁPtPPET@WrFB%@T %fsoth%rrtme%ww&e@aﬁ£I§>ﬁ§1}0%‘§ch as

document §g943p BALEVA B HRLBHGNit P bOLANEE R ifit RICRSADEEL R e&RicAng

content, such as documents, for viewing through a web browser are presented herein.
Although the subject matter presented herein has been described in language specific to
computer structural features, methodological acts, and computer readable media, it is to be
25  understood that the invention defined in the appended claims is not necessarily limited to
the specific features, acts, or media described herein. Rather, the specific features, acts
and mediums are disclosed as example forms of implementing the claims.
[0054] The subject matter described above is provided by way of illustration only and
should not be construed as limiting. Various modifications and changes may be made to
30  the subject matter described herein without following the example embodiments and
applications illustrated and described, and without departing from the true spirit and scope

of the present invention, which is set forth in the following claims.
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Al t hough the subject matter presented herein has been described in | anguage
specific to conputer structural features, nethodol ogical acts, and conputer
readabl e woadn®y/101190i s t 0o be understood that the inventi enTdskiwsese s t he
appended clains is not necessarily limted to the specific features, acts,
or nedi a Escrlg erein. Rather, the specific features, acts and nedi uns
are discl fipl e forms of inplenmenting the clains. [0054] The

subj ect npttera @@ﬁ?utbpﬁﬂpl%eﬂt@d hR RJday} faderiie a@yen&JhmAb laﬁfarc%hi QrRrapty and
shoul d not be construed as Iimting. Various nodifications and changes may

be made trocthbdcaulyjiseg cmut@rlndvé@nmt@bfapeh@roas fiorwi t hout fol | owi ng the

l'e enbodi d i ons_i |l ustrated and d wi t hout
Geparting 11 orflERE PR BP LR T o O3 'Th oS shEr s Rer el whi ch i <

set fgrtmmB)taﬁ:dfollow ng clalms What is clained is: 1. A
comput er-i npl emented nethod for rendering content ( 110A) on conmput er,

t he met hod conphicstranglosamaihe poitiops ehibiacertcrifdl @) Bispgraens erthm@mdﬁermi ng
t
bod i T S0 BBRe e fhg oA LR LP AR Bl R SR SR DS o

t he rende;ppticamﬁtpm'gramlﬂqm?) providing at |east one of the portions of the

rendered content (HOB) to an a?pl i cation progr am ((106). 2. The
conput er -2 npl ebhsrRoBwUiREIMplFsnicd mgthed of Ghpiet bivharsia thésisadiredicouisitént i s

adapt,gd tagalptlé&) ¥4 V\,ﬁglre &L{%h g’dggﬁil Jle#)]ﬁésén?ﬁ oRSE WAL R % ﬁlfr%ﬁeéﬁea GONbRWketL Qﬁ(ﬁth a

web browser; east one 0 portions of
render ed velmnem Ipl‘O\tldlng helcap phe oﬁthe@nrtpms@f thredvped am:senptq)bhe dpplgration | east

one of the portions. of the.ren ered (gfntent to t#”lﬁ V\Bg rowser 31? The
conput er - PP EFOMPEECHRECHEGH &t ??15%1?1}?1 thepatignsefithered ?fF@ﬁ?m%tﬁﬁ Ses a
docunment @, @oRkg&sentation; wherein, if the content conprises a docunent,
transform ng portions of the content into portions of the rendered content
conpri ses’) t r arBfeaomipueramplgentid métbodolcdaent, heran ghepagéendomprsader ed
docu and vsznere ses.a present

. h .
o B R e o S L M R BB S RURS F i i raings on ent

conpr i sesoktiGRS tddoagndingd pteion oft the rgdesatbatchOddnifHses Rarsldrlen®h paze
rendered docunent. 4. The conputer-ldq%l enented nethod of claim2, the

met hod f urtliedoceBiept in npageaguerdersdgsicarment aad Wb@‘ielib ildhe cnient cOBPERSA ng,
R N
comprises transforming a slide of the presentation into a slide of a rendered document.
20 4. The computer-implemented method of claim 2, the method further comprising
computer-implemented operations for:
receiving, from the web browser, a request for the rendered content; and
wherein providing at least one of the portions of the rendered content to the web
browser comprises in response to the request for the rendered content, providing at least
25  one of the portions of the rendered content to the web browser; and
storing the rendered content in a document cache.
5. The computer-implemented method of claim 2, the method further comprising
computer-implemented operations for:
determining whether a user operating the web browser has permission to view the
30  content;
wherein transforming portions of the content into portions of the rendered content
comprises in response to determining that the user operating the web browser has
permission to view the content, transforming portions the content into portions of the

rendered content; and
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browser conprises in response to the request for the rendered content,
providing at | east one of the portions of the rendered content to the web
browser; wodosrwiiong t he rendered content in a docunent PCRAISR010H256The
conmput er -i npl ement ed nmet hod of claim2, the nethod further conprising
conput er-i npl enented operations for; determ ning whether a_user aqperating
the web browséP r?faemﬁég ApSET e bt he ek RRTAERA BIROUCRATY At PERLFGHH ng

portions tQRi&z@&e“c@ﬂﬁeﬁt{‘Etohﬁg QtaROK fdrRB8oPfn AnRUHENIGSERONEEQ CONPri ses in
response to determning that the user operating the web browser has

per mi ssi onformatydremdichieng it bauserthasnsfdensmohpvesdhe ponussidie content into
portions of t render ed cont ent,; din.res et termning that the
Coer operat i noieemgls prB e il B SERDA BEmshetl TRt sOPEPE st or  ng
st at e 5i nfRhipatdrempicheateddpbR@ohgRii on cache, the state information
indicating that the user has or does not have the perm ssion. 6. The

conput er - i npl gResiviag fnm Hsdvet biovagnn 2cquesidontbe eecriin eHEst feangi il ng
conput er - i npl %e%iﬁ%aﬁ%}gﬁﬁtn'g%pﬁigng E@e doqfht }ﬁké‘gor\}\%ﬁé& {0 fen%%%g%&‘é’ﬁter @
request for the content I'n ITs ornat; an erein transtorm ng

porti ons dohgrisent@niormiiOpqrasis cnbe entériénts podpned! € ndt esideRdrPhilcheid
transform ng partions of the content into portions of a first rendered

cont ent ithe fiFé farmasand parHens %fﬁcﬁe%}dtqeﬁ%e‘b?o%e% St prFOPd FF_HE‘faéd content in a
secong fof mat .yl cogﬁ)%teﬁ@i Iﬁéﬂt%d’ml%@lg‘& g? edinTBL {e %e%ofﬁﬁh@ ompridfagMet hod

further conprising conputer-inplemented operations for: receiving, fromthe
web br owsempugeriimgleashtcddampemtiopeirf i ed portion of the content; wherein
transform ng porti.ons. of the content into gorti on%@(af t he re\qdered cont ent

conpri ses tranStOYREAET S CROPST2 BT BPFHisd PORWHR! thpgamicht:

speci fied por tyieiffirahiiBrh BB ISFEMs 6O He@Rhtentith YiHibS JMAORhAERH B8nBAr t i Ons
of the content into portions of the rendered content, retrieving the second

cont ent fooorpriaescioams tmmming the epeanebdstontiomef thieoeronid acspatiépd pomioa of teder i ng
queug 8. I'll'ee ongut[_er-i npl ement ed net hod of claim1, the nethod further
conpri’si 1§ 6?85?}1“ ¥ enent ed operations for: prior to transforning

portions of thehikORInSHrmid orRdistdfaRscdient o hemdas 6dthe edtderid.cohhf,i evi ng
the content from a docunent store; and
retrieving the second content from a content store and storing the second content in a
rendering queue.
8. The computer-implemented method of claim 1, the method further comprising
20  computer-implemented operations for:
prior to transforming portions of the content into portions of the rendered content,
retrieving the content from a document store; and
wherein transforming portions of the content into portions of rendered content
comprises while retrieving the content from the document store, transforming the portions
25  the content into portions of the rendered content.
9. The computer-implemented method of claim 1, wherein transforming portions of
the content into portions of the rendered content comprises:
transforming, through a first rendering module, a first element in one portion of the
content into a first element of the rendered content, and
30 transforming, through a second rendering module, a second element in the one
portion of the content into a second element of the rendered content, and

combining the first element of the rendered content and the second element of the

rendered content to form the one portion of the rendered content.
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wherein transformng portions of the content into portions of rendered
content conprises while retrieving the content fromthe docunent store,
t ransf or mvogotoiwiorti ons the content into portions of wPrhe/usendmewds
content. 9. The conputer-inplenented nmethod of claim1, wherein

transforni ng rtions of the conten 0 ons of the rendered content
conpri ses'd- t OGP P 513%641?4% HeBhbsabs W@tmeéﬁﬁthléﬂ CYMPIIFIEE el enent
in one pQ!oEﬂp%{erﬁl Ietf}f‘en&gq{p@ﬁtnohg]fo@ a first element of the rendered content,
and transform ng, thr ough a second rendering nodul e, a second elenent in

t he one porti ctorofg thhieendoret dntumertt gn anfs@‘cmpﬂdraétw@fmwa@ff um‘meandender ed
content, and cct')nbl ni n the first render content and the

cecond ol ement e Roisa bR B BEHERE or (1 on of e

rendered 1gont eNtenliBring BemFHABPERAT doMYrRIRAt ed net hod of claim 1, the method
further conprising conputer-inplenented operations for: storing the

render ed docurfedneumgniotiereéi 123 opeiakisg foorefa dopwmerjd 1 M Es: and storing a
| ocation of the a%)gﬂga%oﬁ%g&cgqué%erﬁw% b9 gg?&hg% tﬁ%?g&mejn% SII%A)%%%{Heng

conputer system erative’'to store

docunent c(ocﬁﬂq@vﬁ)s:tora(lll&[)[i(hl) ﬁﬁtdrﬁﬂhte&l@zrr‘éﬁdler(theld&)mﬁﬂ’e@aOAYE) dodefatd parebiid eve
t he docunent (. 110A) fromthe docunent store qné é% %ﬁml ncrenmental |y
render tHd ad@&ﬂﬁwocemf&b(/i)m% threisadaeddoram adaniehadred %@uhent

HOB t t

Fopr oQont ST B R R ARl SR ot AR s Polieh P TBH)  ane
(1i1) pragorodde omeonnomorehaportiies gfahd readsred Hotuneent €nldédr) el thdovabrirntvs¢rHOB) t o
the web br a network (108); an output store 114

oper at i veﬂ&}?@%é&%&(@ﬁber ed docum(snt %HOB) froPnthe appl i(cati z)n server
( 116); and a gnriut ek §11Q)?%pe9ﬁﬁfe% kR the réfeldd dRLBAQTIOBY G&h D

bet ween the web browser and the application server ( 116). 12 The
renderi nglppbm@néﬁrvsy@tlémaod claim 11, wherein the application server

oy oo or A RRER AR S Fud DR RuhirleiER Y Sieah TR froMsSonse

to recei \/(llo@) gnhehgwegioﬂg@fve&bg@ocunent transf orm portions of the
docunent into portions of the rendered docunent,; an a;l)pl i cati on manager
1

operativeZo dgedariagcp@pgier aystes eliphan élafwltﬂwltllﬁ@ application server

comprises:
a rendering module operative to (i) receive, from the web browser over the
20  network, a request for the document and (ii) in response to receiving the request for the
document, transform portions of the document into portions of the rendered document,;
an application manager operative to manage retrieval of documents from the
document store for rendering by the rendering module, the application manager further
operative to (1) receive, from the web browser over the network, the request for the
25  document and (i) in response to receiving the request for the document, provide, over the
network, a portion of the rendered document to the web browser for display through the
web browser; and
a backend cache for storing the rendered document.
13.  The rendering computer system of claim 12, wherein the application manager
30  comprises:
a download manager operative to retrieve additional documents from the document

store; and
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docunent store for rendering by the rendering nodul e, the application
manager further operative to (i) receive, fromthe web browser over the

net wor k, wbeorcegumet for the docunent and (ii) in respom€g/usSOWALHTY¥i ng t he
request for the docunent, provide, over the network, a portion of the
rendered docunent to the web browser for display, through the b, browser;
and a backend CEBHEMESHCLE RTHY A _étorf‘eﬁla @5@&%@@8&%@@ ieér.le‘*ﬁﬂﬁ@rt%mer i ng
conput er RNsl& Iﬁina%&? tHE réﬁ’derﬂ’{@ %{h@ﬁé‘oﬁeﬁ‘ﬁiv@ RO ]pfo%&e' 1RO MHNSHE o GRANHd 2ES- @
downl oad nanager operative to retrieve additional documents fromthe
docunent tB¢ emdsrizguadule hieterndegingueue operative to store the additiona

docunents, retrj.eved by the downl oad na , the renderin ueue operative
Lo provi -t hel Bdaer AP THBRt ML ol BAERE L Uiedar RO a0n S BHSEnder | ng.
14. The renderd q@ukRATIIERS oY &N AlorEihadirtdbied demeht the front end
conprises: a docunent cache operative to store the rendered docunent; an
aut hori zat i on a@eH®rEpEEeACheopBatedp stosutuberizagpn sHomlioniediF8mei ndi cati ng
whet her [ j-ve r h rm ssi c t he
docurent AT ' FoOREPER Yk RS R S el BB LB b BT RRE

render ed docunelotation cacle: @eraivplivistatd thy Ihtist of thg ecndsicdslocdrbent Theng ender i ng
conputer systemof claim.14, wherein the front end further conprises a
request rPERIEBIHDRfMAAZHEHSL i ve to maintain tracking data identifying the

appl ijgat i gn Sefh\éerén&el?igltfg cbﬁlpﬁf%P fdrgr J%IQﬁn ?&{%{E‘?&P thd ﬂ?ﬁnfeh&’ %rtl‘%?d bei ng

further operative to difrect additional requests for the sanme docunent to

t he sane capprisesat feqness ercygr module operative to maintain tracking data identifying the
application server that is rendering the document, the front end being further operative to

direct additional requests for the same document to the same application server.
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