CONTENT RENDERI NG ON A COVPUTER BACKGROUND [0001] Productivity application
prograns, such as word processing applications, spreadsheet applications,
and presaewpaviooni@ppl i cati ons, enabl e users to create dipCrarsen/o2deypes of
docunents. These docunments may include data that is native to a particular
docunent type and even to a particul ar a&gl i_cation ram In order to

ro
view this native datGONTEN REWDF&JN O(N)(Al@éﬂl\}ﬁ’ Bn t he
productivity application program ]ERE}EK(E?)H[ ed the docunment. For exanple, a

user may rely on a particul ar wore= WaBOLN application to view a word

processi Qﬂoﬁg%ﬂﬁ[&ivw@bpl%ﬁo&f)ﬁ%{ra%ﬁ%, Bicht REv oM hebREPEL Pl iBstiohRappl i cat i on.
100021 A probl em can arise when docunents are shared across the Wrld Wde
Vb ( her eprrafishset applieatioad, and pagseigaor ypnlispisenghenwbls usersws ereste differgar ti cul ar,
typi cal b browsers not, be capable of r i a_.given docupent in its
it ve 1 ot PRty 10 et PRy BeBlasiaRRAds RuledER RRHEE

i mpl enment@dument@xgcatidesven tea pbitulasapiipaidneprogradbrianddritt gied Walameant from
its native format into a web-conpatible format that can be viewed through
the web Blagwaascer mpoosw tepdrapicnbiharughiie podnetattysnplicHion pergragihader ver s
render a LN lts i Il (oI ver si on
o the weh pa0Uoblter  POLbRELY Rk Hhat RIPORY bl Bfhal BErd FRFRLAY

pr e- r endepphicatiodus vivey pwerd @ncsking gociandtts eiat whae creagpdésttbe tvord/prevesgidga gi ven
docunent may be forced to wait a significant anount of tinme before the
docunént WRY°AH®8n conpl etely rendered. This delay can cause substanti al
frustratiggfngd ptdbe@n¥ENARRGdn UoctfiBntl 88T sharkd DL tht WraWille hRPPECt tO

t hese con5|deraplons and others that the disclosure made herein is

pr esent edhe2bSiMaRYred[t0 09 S} ebl'e thrnaghogetebroarsersd éis partibaedr, tngrieil webor

rendering content, such as docunents. .An |icati.on server |s provided for
Fender i ng B ivERY SOLRRFBRREST Simet eit Tofteamsttiny B habc agimel ORI Tt o
web- conpaidiRlsethi PpraBlent aRAB! 8ref chebdighpléBMREl foluxesidh calomh 1D EPABRI ofOr

ot her suitable apcf)l ication. The application server includes a rendering
nmodullé, 3Jendgingls dosumpriripam e naleve Innieietaan ¢ corapribic Womeithtcan bThr ough

i ncrenment aéwéftﬂgcﬁlrgh{%%e\{v%ﬁ;&w:wgs%i cation server can provide portions of

V . . .
render ed ‘dotunen rowser while the native docunents are still

bei ng r endeu3gdCorVeednatasipmenthiigsemendak etonsvat rdnlder 4 éshinehowiies descri bed
herein include converting a docunent fromane [ ormat into . another format
(e.g., troRHEHPHPING PAOHSRE Msienderehiersion hathy Wb rowesrdthis inseMmetiney f i ce
Open XM 3 n o " t ' . .[ 0006]
~ downl odd oanto P e AONE LCHIET DURRE BR rohd Pl & us@ dthd MeudelefBN o of
t he rénder ginen davduicet méhbé éortdietorvendesigmdicaduloani of tireblebrente doantme unment ,

t he downl oa : . .
has %een 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



5manager may begin retrieving other docunents to be rendered at a |l ater
time. These other docunents may be downl oaded from a storage server and
stored i rwa22sderddng queue on the application server. @aTastére/oessngleri ng
nodul e becones avail abl e, the rendering nodul e can i nmedi ately begin

rendering these other docupents directly from.the repderin u wi t hout
any downtd™ e&\,ﬁlrmét .,ttr%%?@mg&o HETRGTTey narfétﬁ:rl‘? Q%lat. m%b@[qbﬁg%e One or
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utilized to retrieve docunents and ot her content. Exanples of caches

i ncl ude doest Urdptvnload hepagan isalshproviigt inordeawhasreasedhathraghpiviod thaache. The
docunent cache ma e rative,to sto render.ed docunents jn,the front
end. "t her R BETAR | BT Al et PP EUMRHREoPERHERRC dscinnied £ om
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t he r endanedhldoalimmnddiaealy beginathdesingnlidsy othet doemeatd dimsily ient kevant

storage unit without the need to query nultiple 20storage units. [0008]
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as an ar tregicge tic remdenddadiicuments dism adhenstengpunigy nrteabdslcodnddie um  These and
variqus ot her. features wll be rent from a reading of t.he follow ng

ot o1 Ped My StLCBR ik g aPFafRER S ahlbSfedish it afaRisehfiS 43; 0010] i s
Sunmary  itherpbP¥lidRdtih©thic et PGt oFIRE BE fd-ATh@flic£10AGRHTWhd MtcR astclRtsi f i ed
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Summary itBe paste dosuegae dlied optiontcaghe ey be epgrafvedo storedigderatign of @at ur es of

the. ol af TRRSUPK SRR HRLnal E ubof e ILSAMERAL N bl BATREN chipodioed to
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[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.



BRI EF DESCRI PTI ON OF THE DRAW NGS 100111 FIGURE 1 is a bl ock diagram
showing an illustrative systemarchitecture operative 5to render docunents
for viewwg 20twioutgh a web browser, in accordance w th emrbodiSrenns3e7400121
FIGURE 2 is a bl ock diagram showing an illustrative inplenmentation of an

application nmanager fromthe systemarchitecture or FIGJURE 1 in accordance
with enb dir‘#ﬁﬁ‘fl%f,‘%’ %i%ﬂf@f SERETS 1§ SoLBIGHe G %t?ﬁém%oqwny or
'||UStratdll}’cﬁth&@i%%ﬂﬁa@éér%ecpﬁla%y%ﬁﬂ%ﬁfﬂﬁi‘&iisélbﬁﬂé,t he systemarchitecture of
FIGURE 1, 1 n accordance with enbodi nents; [0014] FIGURE 4A is a flow

di agram showi ng an il | BRIERDESCRIBEES? THEARAWINGEDNt ent | or vi ewi ng

t hr ough v ccor dan W th odi nents; 10015] FI GJRE 4B is
2t ow iR HIGEHRF Bis S RofY FREERRT R o BLRC SR B G i eon o
t he rgndapeshdePdd@ientsl fOr AeHATBRREHh Wividb EROG MBRESdamRdyilP016] FI GURE 5
is a conputer architecture diagramshow ng an illustrative conputer

har dwar e catbedim@ds;ure for a conputing system capabl e of inplenenting the
enbodi e r . L0, I 7 fol |l ow ng
det ai | edq@i@g g rﬁ%ﬁi{%ﬁgil@%@?%%?@%%@?%f@g‘%?%P %%Lee%g%lrolll r?gglgo nt ent,
such as dgglicatiohsnankpéerdtgh tHehs stein drelzativeno OF IGURE 1l emhisodrdanc@svidind concept s
presented herein, an application server is provided that is operative to

i ncr enent@ModiPElder a docunent or other content fromits native fornat

i nt 0 1ot ey TRGIRE 35 SRRk SR lent Rk RN 0

pr e-rgnde[?iﬁr?b, as co%t%%poggdggﬁgs@%?gmntugﬁr%;P/Jerz@&)reen éarqg) ,Olrgg{:oﬁtdi screte
porti on ahdtfifoen thecystemtardriteotubest [IGRIRINT , hhatorbiase vadremisridlecest can be nade

available to t r. .One or .nore caches al.so be provided.in order to
educe t R EIRUEGE it & Dgbi e Favinen LUwHLh ered ISRIHIne [ 0018]
Enbodi meniaicdere hidiahls 86 &I WBY bioRfser, if LcBRARS: *Nf ctbb@gRnas di screte
portions of docunents and Tendered docunents. However, it should be

appr eci at[eelst HAGURIGEB iamoB0kigranshawmgmerbisrabxapoless fof fethhggraet e
porti,@qns and are, not intended to be |imting. .her kinds of discrete

por t ilgns,P"éité"“c%fﬁ‘l‘%ﬁe&dsrtega"%tﬁn% Ho¥EOERIGS W ?‘Hb?OCHBleﬁ‘Pt ?“d?ray be simlarly

i npl enentjeghe) FAGLRE Alid hestghutaatrcliRclirdlihedm Sisheh AemusrdRecohpadr her ei n

primarily refer to docunents and document rendering. However, it should be
appr eci athagdw#agrchiecture for a computing system capable of implementing the embodiments

presented herein.

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



WO 2010/ 101790PCT/ US2010/ 025678 enbodi nents descri bed herein may be
simlarly applied to any suitable content which can be rendered from a
native fowoabimwi™oanot her format. Such content nay i nclpatasSany/oniss i medi a,
such as text, imges, audio, video, and conbi nations thereof Further,

enbodi nment escribed herein primarily refer. to the repdered fornat as a
web- conpatidaneity, ?%aflgi%%ﬁénaapﬁ%%m gl nRkied 1 Pﬁyo%btﬁglé HEET OV BRR &7

However, detredtodt foRe RRRE &ihat 8% dbatertihiend: e80&T &fhidn® HIHtindBye £§ Ot her
suitable formats as contenpl ated by those skilled in the art. [0020] Wile

t he subj evtltimgtitagsuchies ¢exit bedgte pedin, videq red errnbidationstthaeegfe darther, cont ext  of
program nodul.es that execute in conjunctign Wth e executi.on of an
perat | g HL ST BF S ReRaPSEBT L PO p g e Shicked Biphl & ket Mose
skill ad ifarrhhi@apdblc ¥ bdind @ERBMIESudN RN c®bR®fsct. RO CERAtIBEHANBLIRY be
performed in conbination with other types of pr ogr am nodul es. Generally,

progr am rpatsicesed thel theleendergel iforawt nygy bgrodfies su als @s cerdemplatadiot ur es,

and ot her : . tructures that performparticular tasks or inplenent
parti cul atp&%%%ﬁlregé th%aatﬁa types. Moreover, those skilled in the art wll

appr eci atjeo2ohaWhilé ehe snbjeby reatter addrided Hasnrik padedied @i the generdleopteacsfi ced with
ot her conputer system confi g%u,rati ons,. inc¢ludi ng hand-hel d devi ces,

mul ti pr oddegam myditlesnihat GrEeie By GowusHpn BASdRC SrecpigypARRRSTdng ShdeHer

el ectinhoni CS, .m0 Dik: ?H%E i AMHE LS -} I n

t he flgl I oa\?lvla r’i‘Bmé%{“Q? e %{éiq():l} ?g!t)@%ﬁ\t%g%er’ encsggﬁgre %ﬂﬂtgggﬂt\%h? ﬁ%)g%%gg%%anyi ng
20dr awi ngshdrhaplehwniatianpmay bhpedained iawdmbinaton etk oshieowpeg obyrogeam of
illustration spe ifi([‘ enbodi nent s or anpl es. Referring now to, t he

dr awi ngs, M4 IGHiReTaTePRaRer BPdUlee e BKE RO ok T e ERe RS TRR g he

several fdQURES, akONRERYSes I rhQGRIH P PiESn] %ﬁtimmm&w ifpreAgpBnd content
viewing will be described. In particular, FIGURE 1 is a block diagram

show ng aastysiambsirachiate tipgs.eMbo®vop ehast iskided o the adevilldppreniat thatdhd t o

on SIS SRR A7) it OB T S e

conput er cb@ftgurdtiénsf meRidirgthnd 1@ ide8 GRINVIBr RBGoPEREDES nfi@ap@sESof-r om a web
browser 106 over a network 108, such as the Internet. For exanple, the

front endai@borggaEEEbleecon syl ¢cionicY MG Ut B B Birame FIIPuprshEKk age
with areg gﬁ?é for a specific docunent, such as docunent 110A, stored 30in
a docunent store 112. It shoul d be appreciated that the conponents of the
ar chi t ectjood] TaGhaiyiovasy digaited deh@ipsianirefdnced areacriond thegict@npanyidper

enbodi ments. Splitting the architecture 100 into the front ends and

appl iPat i Bavees thet borms past argoladnd whick ﬁﬁ#‘ﬁWﬂWYd@@F ghillepiEtion sasalis s not

I ntended dhthJAGnddefbl éx@glples. 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.



WO 2010/ 101790PCT/ US2010/ 025678 [0022] In response to receiving the HITP
request, the web front end 102 may attenpt to retrieve, from an out put
store 1lavoaowetoitonpati bl e rendered docunment 110B corr esparsdinmg236es t he
request ed docunent 110A. For exanple, the rendered docunment 110B may be

stored in the output store. 114 if e docunent OA was_ recently rendered.
5Ti t he oUPfpd I8 GPANSELA eSHE (S Iﬂtqﬂ? ?eaﬁﬁﬁéﬁgawa‘%%ﬁ%mds h%eawr%@%%ndi ng
to the dQ€Hﬁﬁ&ﬁhﬁégﬁomﬁhﬁﬂm%hﬁ49@&@9&0§1Qmﬁe&%ﬂm%éﬂo&ﬁhgﬁﬁléﬁe rendered
docunent 110B to the front end 102. [0023] Ti the output store 114 does not

cont ai n tdeercspemdmgdd thboequasted dbt@BenttIHEA. tHoe cappple.cht randersd doewments, and

nore specj fically the .rendering nody] e .118 may retrieve the 10 docunent
T0A 11 omPRaRols e TSR s R ey o an 0 Tietoy Pdidat | g
nmodul 8 148 tHebulhif sepPl 1entams e ruRlerc B cinfienanBldoMesgordmgnslale (i . e.,
convert, transform the docunent 110A into the rendered docunent 110B. The

r ender i nglogsiantel 1948 thes yhayarpytatae d b meg seferieidic guared socurmer lilAB4a{hef or mat
capabl e qingghggofisplayed by a suitable web browser. Exanple formats may
include an image Tormat (e.g., Portable 15 Network G aphics ("PNG'), Joint
Phot ogr aghe23] BX pgerduspubsoupl (4 dirEGO) ¢onedit the, reM RO dnmetl LNEREHGHe ADOBE
FLASH, and the |ike. The rendering nodule 118 may al so generate the

r ender ed ABEeARORECY 0BG, ARG MereEsCiisaldy the dprdering maduler | Ivaipay peirigivsethe

Ext e rl%)f, bl £ MAEKUR Ol%af?%H @lgee%ehﬁgtt;%toresiq%j E&Lcéordl :S\r%h%ég]l iK Hﬁ)e&d%flgé’ age

("HTM."), 1 nages, and/or t suc at ata types~in the
web- r eadym@Qre hth ini tbo agdivatien senderls 6 @oohecaivieao tandet (g.chgorvvet, weainsfhmowser .

Each of these data es y b e avaj to the. user bei ng
gener at ed et LR iR I reGHURIHA R bLb STRSRr Bt o [} Pehe®
re”der'”Qmﬁa@%Hﬁek%ﬁm%ﬁﬂoéhﬁ&ﬁQ@OQ@@E@%&%&a&%mQQE%gg%ﬁg?%ym&&ﬁgﬁﬁ nul tiple

docunents. Upon generating the rendered docunent , e application
server 1B8itady wsb brevicheExample fethatonaymetude hoBmage fommagtgpllorieblere 114

25and .retyurn the rendeg ocu t 110B.to th ront.. »102.. 100241 Upon
oot g et R N R e Bl R T BBE A R e pand t o s he
HTTP r equastR OSOPTH®ILWIBRG. IGHE, NeYOBE ¢4 ARE uie fite 11kk0B The rédierinehdanewser 106
via the HITP protocol. The web browser 106 can then display the rendered

docunent HBomiy alpn gwmerate herenderqd; dpspment kOB iaenel-eody sinditkan thfrpaspondi ng
docunent . LU~ Ldel |t ¥ ne | | me
fornattiﬁé&?é%5;?&?@33@?¥%$gggﬁﬁk%g%ﬁﬁgdhggﬁ%§&g¥%ﬁ§8?%%%gathﬁﬁggoriginaI

r epr esent(HITML”),liMages, andisethedikn, @bt iddivddsAdetaaypsin éroechvicatly Ng a gi ven
docunent whet her the docunent is,vieme%ﬁthrough a roducLivit application

pr ogriém dPNiHPRERHP s Al sRa etV e URhthg &V oPREOVh: BREURERCSPOla YRS
full-1! dend ¥ HER RARNEIRLS AR SARR bERR!LASLRE HIRL RRferfonlMGidfing'e! 1 1Y

representation I n
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



WO 2010/ 101790PCT/ US2010/ 025678 exanpl e, the |ayout may be changed or the
resol ution and content may be reduced. In other enbodi nents, the rendered
docurent WOCBIvmy79e utilized for non-view ng scenari osPCIMSk0IA®200verti ng
binary files to another docunent type for editing. For exanple, a M CROSCFT
OFFI CE binary file may be rendered into an. OPEN OFFI CE 5 EXTENS] BLE MARKUP
L ANGUAGE W@@mheﬁasqu)(@a%@ aigeilor egaiisd SPBEPLNEYbE dicghdn

conponent s @RehtolfinG@) ia¥h &lrb Lo Rinch €1 (FPHRP BENLif-o (bPhh-LRG iR Chi tecture
100 of FIGURE 1 are nerely illustrative and are not intended to be

| i mting.scémriossech entodirmmgtbsnary hiEsde emthactognmentt0gpantay ediiog.ubler addi ti onal
front ends and/o i1 L cati servers. Further I front
ends 10aaroptng TS QEP O ERCE biRke AbaPS Helrhtertit b 56 oo OkRLSEer ver
For exanmeTERSMILE MnekK UPanANeIsGRRsOORMIt Hifilged to handl e a greater
gquantity of requests fromweb browsers. In one enbodi nent, the additiona

appl i cat (80258 df sherudd lag @ppeiespited, digt the chapeanets 4l the perdiguriiosfol eavi er | oads.
I n anot he i ) 1 I i i=On .de to
Fender i PPEPRAH BB ANE 10BRP E GO P BIorS B ERCAE P e
may 15be ideddebiodd linditingnhesthergnidtn@itqcessthigcidec W0 nfag indMidd e anot her
application server may be dedicated to rendering %resentations. In yet
anot her eXgBNAEHM! CRgANY Brddisioptliapaticabion serger s Fartergeplipyedoriendender
diff .qlbentanﬂ}o? '?ﬁ?lﬂttiﬁe 1ftaflbyY %%9%%?‘?9&@ Jrhﬁlersgrﬂggér@]gr. & 2R jecan t .hen be
conbined to create the rendered docunent. For exanple, one application
server nedditeneldironticdéomanbauplizdenhaidloa groatvir ljearanp bhequesppfrommatdbon server
20may render the text in the preseptation..ln this case he front end 102
ey be opEPHITY ol eI R Ha peiptl SghlichHen 15T R Jeelowrold @Hler's to

form t he (nepd@ESch HrRaeRE RhlOMn HBBRBIMbEI SRR 1 &R BFA IRt Berl§SRRNSE 1O
a single request to render a docunent in a given format, the front end 102

may di r ecteptayed apyshileratiifemnidgpasert dog@nerds.r Eerdapmplee onfoanphesiion ssher mayt i pl e

for s i,n order .to s ort |tiple uses across, multiple.device 25 types
and v i EHEREEN IgUPaL sallbrotPs Be dRGTedE RN BPCUBUFBIESR + quest
from the rthiyord dinchtcliGd r@c@hﬁ@ﬁrd@&ﬁm’@iﬁl Ih endab@er ¢MbABE, ddd®hal The front
end 102 may determ ne, through a user profile associated with the user

oper at i ngiPPheatigeseyessedepiaed te keder didferpné elemenigeéaivenalosesets Thecunment s

i n ADOBE E | P b i " PNG') ,
oot Lo dnttora ¢ EheHERET b CoRA o ERE WL RIS Aol DA e mbie L) o
t he user queabplictibhasrvéhaaysaded vigspUiant pryscatcios.selsilcooue apsicatiomsanedr- r eady
rendition including a conpbination of XM, scripts, HTM, inages, and/or the
i ke 20| n g wndedc tex i the preserdaipny db thigGaseihe ifont endel (2amael oRFatverer i ng

t he docu | L i ta may be
i |ar |y b nERRUAL oFRE By T PIRERE KL BN BORISIBASHfatRL e, T2
appl i cat i[6026§ dnveme Eibod¥edl:] 0 1IN0 RCT$1hS2 0dficOi2b 6aitlet ® do@mamt iraa docunent

into nultiple.formats.in r onse .t o si ngl e. render uest. B

pr osct i veliferiaRgr Migrabetii e e Rt tPPrdichorngt 46 B el e 1o a
si ngl e regueskbntiAbNRNItPRAB AN HESHIBA0 RS AORUIBM yseDadr8SRAMSBIt RvRRECI fiC
requests for the additional formats, the architecture 100 can nore

expeddt i dupdsyangveobichient doafigentierse d od esamplat 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



5[ 0027] According to enbodi nents, the application server 116 |urther

i ncl udes an application manager 120. The application manager 120 is

oper at i vewDaomararge i ncrenental rendering of the docunemCTABNOIRI6ES t he
rendered docunment 110B. As used herein, "increnmental rendering” refers to

provi ding portions of the rendered docunent 110B as, the docunent_ 110A is
being erlagTar Bos e e ;tffge TR Rdn 1agongEde asgifpicRderfeqtie- iBhder ed
first paggoQhivalyWehdbink A6EETENIindPHATN (Phaf ifi RRPSEE D bisigle Bide of a
presentation may be provided to the front end 102, which can then provide

t he r endentddr than stndpagethedotireentem dspetseltd spsciisl ricgesstsdort the addibolonwser 106
for display. Oher enbodi ts may render an artjicular e or slide in
the docorBietSpnirRERBhI Teres g 2reso Ehih M herdrR ARt i cont ent
besi dgs paeas AdcoidihgRSemlihb@s,khé SFPHCHERT scdfertine fveHed ifdhRiee g8 ng docunment
or presentation is beln% rendered by the rendering nodul e 118, the

appl i cat iapnlierioagemagaol 2fayl he epplicaEon Hanagidil 20 snecrateademedagsages and
rendered .gli - 0 Vj

e oo B AERL R AR ARTER, 1O PRI PIASh O R ey

por ti ons hefeih eéndr@nclailaendtomgesters 1d pBvating patidaceitateniid@A dosurb&itng
rendered 20by the rendering modul e 118. The front. end 102 can then retrieve

t hese portlO&rs thy daymepie hidky Bdewdandshed B b rendsripg sodyle WS, fopayanpde,

appl iygat i I I i fers ender ed
docurent bR e b R R Dy R e e O cer ver
116. [ 0038¢schatipmgnaiyrve pesvadddatio thefrderandd 021 wkichagethen pretidedbs rafde@ddocunent
may be rendered 25 in an redefined order. The rendered es or slides
ara then rsduesga e BT RURE O Wi e ot RetgdRe Bder s they vere
render w-enﬁ%dﬁﬂ&ﬁ@ﬂﬁﬁ%ﬂﬁ%ﬁ&ny JhEciRIAPEBE SiRNE tHaReHekk. i@ t he begi nning
of the docunent to the end of the docunment. [0030] In contrast to

convent i ecm&odmeentemdg plsngendeepdcaparsens eheontewnbasidgnpagestonelidast iAsdhelocunent
is rendered,. i,ncr ntal rendering reduces the.anmount of rendering tine

bet or8. sdeindgr ITE oo EN B R S SR st R A R LbRe ot her
portion, rehddriig netURUTEIY, theh@pli@tRAMhagér 200RMERH A8 g ditl@ANRhddEed @ user
desiring to view a first page of a word Broce55|ng docunment or a first
slide of ragpraslaprdarediidgpis He nebdrewsoidPé until the entire word processing
docunent r 1.on: i I ap. | Jstrat | i ?ggq¥ i on of

i ncr enent[g(fzsfelﬁz)g(?e}r%?l%? hdgsiﬁérglﬁllglgtgﬁ%ﬁ%érrgl gqﬁ%ecaﬂ)f;}'éa@%"gvt‘&& a}ﬁﬁ%ér]ﬁ? ps pa%%ae or the
first sliadeildd pO1i0nslOMRO oddclFI00éMNAI6188s ptd duicuinent NOAr i@ reingdendeadd t he
wor d processi ng docunent, or the presentation being rendered. 100311 In sone
enbodmertydhe fehderiaemoguly 11 8qdBe tront sndgd?qap theg refficyethesoporiorfrithent wher e
t he vari t i W t. The
request ﬁg%ﬁ%%i%ﬁ@ﬁgﬁfggﬁ%%Qg?gaﬁﬁrg&Pﬁgkgﬁgﬁﬁiﬁ?@?gpﬁgﬁﬁgﬁggﬁdered. Upon

r ecei vi ngnitvdimeguds poftons v hihe paglerdd documkbntdld ON, ar¢ keredpphibadtandractenager
120 may ﬁgEecglthe.r%ndering Q?dule 118 to render the page N or the slide N
by seeki 1 HRPHFHIN SFTVERGE: or slide within the document. The rendered
page N orjogle} dsyrhhLiaBrehidial RAJEREE (RVRIbEB GidbOott NEoduhRAE mePde ddercpon
maki ng avai |l able the rendered page N or slide N, the application manager
120 25 inany 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



10 may proceed with rendering the remainder of the docunent. 100321 In sone
enbodi nents, the rendering nodule 118 is operative to increnentally render
a docunmernwoevsnonisen t he docunment has yet to be fully deemiusades2s¢That i s,
the rendering nodul e 118 may begin rendering the docunent while it is being
downl oaded. from t he docunent store 112, rather t{}gn wai t .unfil the entire
file has BEEH FERHPYAERP! ASRIdPracssHBE AR BhE M FgNAliR REIR®Nt before it
has ful | y.gwl oaded nay reduce the anount of- time it takes for the
rendering nodule 118 to render a docunent, especially if the docunent is
rel ati vel[§031arlgsomg @o®8dinkutsnthegiseronay eqrtGaREZEN addilitle dhella distimichts
regardi ng t he . appl.ication manager 120 w.l | . descri bed n particul ar

L ooRe 5 e U BTN, P On a0y R Rl B GO P Asb R Cor di ng
t o enodidret siior Th6r ¥R ie Aot @ReiTBOBERE rehdbrell NCIpYA eSceivitlOe h@pdstBnager 202
and a rendering queue 204. According to enbodi nents, the downl oad manager

202 i s opwealN veslide NddwriippHertigs cuanaaers! 20mas diFst deaenfsang stagivle hlf2oprior to

the rendeg) g gl & At LEIGRTLNGL0EQGHIBNL Sy Tl oW, pA] Manager 202

may then storet cunmerts in ring cl]ueue 25204 unti |

t he r endefoctgeind dibkeenkdbBed BigaNood stildt & ¢ad thanslemhaddey atlalsle n@thieSronk tndhoul d be
appreci ated that the rendering queue 204 na erate w thout the downl oad

y o the
manager 207: URoRavEing agabis i saderadpregel OQ@E‘%%W%PHL{CF“WHZ@HH%%T $Hked
Pr 0 aps gy el ilRnb&RMARL An gl o dfikocftithiner . even when the downoad
manager S present, t renderi ng queue 4 may operate independently
of the ddoedzpdd somnagbodi2@®ts, thehramdtrag IMdust Blrscie spevheve tohecramphtaldiat | on

manager 120,is overloaded.  [0034] In an illustratjve exanple,. if. a request
e TondoE 4R TR 6 Wast (e de Dy Ak el 1a bk Sl ot TG aaht ¢ e
downl oad FRRAGE MR P@Ymgﬁ‘tﬁ‘éﬁi@g&ﬁd&ﬁ%ﬂgﬂerd%EurH&ﬁ!’Mﬁl@tit iggéﬁgfd%%éap;@d document

store 112, and the renderi’ng nodu 8 may begin rendering the first
docunent E@6Ac dasumhet stendéz,imdentidumaitimgl therpdtarestile has béenstowabedadnt 206A,

WO 2010/ 191790PCT/ US2010/.025678 t he, downl pad ager 202 may congurrently
downlidad THS BERAA AOLkHRRT Jo0ms PO horRlamERtoafof et eERE  or e ¥ he
second doghimnbf ZE6R thitkstfhethk esderihdgoduleue s 20AenddNododuaREE eigegiatiner fir st
docurent 206A, the rendering nodule 118 can then i medi ately proceed to

render i ngh¢ Recuseabisdelabrelénge.206B from t he rendering queue 204 wit hout

Swal t 10 hphy L, 860040496 0N laﬁg,?i?ghf’depa‘ﬁrsrg?%Agﬁ@%dagph&&oﬁin§an‘§’gé’r,

t hr oughp ring e ISl I'mnating®any idle
time foun@oiwilldeniésstibednl pirtiplleENGERES avitierkadiddiemrstodaigithg nodul e 118
woul d wait for the second docunent 206B to downl oad. [0035] It should be

appr #€i atwalisaign NP_LTrdSrrHgIngle GRLoGmeRy The 2ppiatighmegags 1¢ore 10 any

nunber  of;, dQEUTERNwhioAEmERLENR Aaelch¥erhliQiuskdd. | &dcdinhé art. In some

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,



enbodi nents, the downl oad manager 202 may be configured by a user to adjust
t he nunber or docunents bei ng downl oaded sinul taneously and the maxi num
nunber ofwocowwmentds stored in the rendering queue 204 t ral/tBe@0AETE i NQ
rendering. In this way, the user can ensure that the nunber of docunents
bei ng downl gaded and/ or red at any 15given tine does not e.an
excessi v“ﬂ%gmglﬁa@ﬁla%gﬂ Zﬁf%aa?%@mly gg%lpaér&meﬁ@l pgn 3,

addi ti on&,dgl@nkeh Sig8ar 191 g sthe terseindQbeudif Mob!in AR ME&GreRRue ok, _
particular, FIGJRE 3 is a block diagramshow ng the front end 102 according
to enbodiWpmtrsndeTing the Hrst dequinen0206chetedering mqdds tl 1 freargd@enudukdia®h? and

several caches 304, includin docu ache 304A . an authgri.zation cache
3045, - and SRR e Sar St b ATRGT Bs el et R g Lest

ner ge snmodidign S thedebbdl dscuhieatkiartodRt Rwntabd.f 1 MR ayd erbhEipudbf the
application server that is currently rendering a given docunent. The

request reRdgeingmandude BB paproyed by glemingiisg epyatlld ige denngd in goryontienal
addi tion r.t d - ' ' erver.
By i r oty AR oRs b B s BOUTR D WAl G BRI ARBbE Buila?
appl i cat ixoaBaedeenloadsr edundant wor k between application servers is
reduced, and other application servers are free to render other docunents.

[0037] AJO%EVE ehesld doppesaidiedithat the refdstiaglasusmif dpayReeconfeuiss teplel9RE 1 may
I ncl ' ' iitat i These front
: “g yge rgﬁ&tn'umb@r b &H&hm@ﬂt@,saglacgﬁtewé%éc%fnth%@@é&ﬁ@& ﬂnQﬁe e’ ﬁ?%ot%hee ese rron

ends nmay of nmay not be capa 0 Icating with eac r. In the
case wherembodon¢nte nidsdaonloat ma3thgeoPRimay &t eonfiguhedmchuat beadjudthiee r equest

merge nodul e 302 may be confjgure 0. perl orm consj stent hashi in order
Lo dent st BLEEish B o gloreisace SsB paro Rhrang e el P B G on
request. JJRumensketanh thaghifithe fRGe 204 AT fcaSARMeTeRferig IV WAS YiRENt
request may be anal yzed in order to nap these aspects to a particul ar

appl i cat ivwser garoneyre tha thehriumnbea i deoprentstbeify downleaddd andior sibredat ampul ti pl e
requg ts for tt he samstdﬁcurrent VWO 20%0/ 1017?0PCT/ US2010/ 025678 to the sane
appl i'cat i BISEPYEPCS 100 BREGABH RS PBHY" Yhys LR Comuni cate with each
ot her. Anoe36pRlrin@hodNodEERE Nfadaitidasuseil ré@aUes thel fForlt BRd NGIRiIDbe t he
docunent being requested. It shoul d be appreciated that consistent hashing
in this ckseitedn Ispyhrylac AHEVRE hisraddeck dipgram;shawinggbe fropgnddédunent s are
not render |11 11 1es | £ . I i .

mul 1 pl e FEOEGh s B RS SR Al G FY ncRREL A RRLLRARTBARE 062 fdy o
consi st enevédralsdachg, 30dninylud Rl 4 dtinent Gehy 804A, mayuthetieation dabes®4B33guést s and
process the sanme docunent. O her hashing techni ques capabl e of mapping
docurfdnt lPedioa seeher 45 proceting e %@W@F‘%ﬁ%ﬁl}ﬂ sEuSt mergsrmgdule #97 zed. [ 0038]

The_caches,iisTRihERERVGRRTHLTRRREIL Lot RADE W erdRel il OZrdiyr educi ng the

10need for the front “en ess other parts of the systém
ar chi t ectranderih@@, girsancdocamenth el heutquest merge enctlile H2dnayhetilegephis catkiog dster ver

116. Accarding tq. .en‘glodi ment t he dqcunent cache 304A is operative to
cache i PAYEE APPTATCGRCaHie a® doritmanis e Ter analise fer Bt B 1y For
exanmpl e, fReunEMdEdMRtcqRE®s for aAUaRT! doctBaMas iIRGafRMpPRCiBh kb¥ed directly
from the document cache 304A instead of accessing the output store 114 or
t he &gpl ireduridant 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



15server 116. Any of a variety of factors and net hodol ogies may be utilized
for determning the popularity or docunents, as contenpl ated by those
skill ed iwothw/@i190 100391 According to enbodi nents, thecanishawiozmrs on
cache 304B is operative to store authorization or authentication

i nformati og%e;tsssoci a@ed. Wi th users. Access to fhe docunents and. the rendered

docunent <0 15538 PRUFHIORSEYCh SERHWBH! A TRt AYISiC2 AL SAMBBINFGER LN Gifdr eby a

user ent &fiferl Qx%rl%xiaﬁqip?@éfi a‘ﬂrhs%ébft r MBbdfbnt ?édl%'st Sthe nHme of! mo@%elﬁ%ﬁ‘}% rd.
For exanple, when a user attenpts to access a particular docunent, the

front endeq@gtedayt shouldds agpreanatdddhitzansigantraghihg ir thot cashroamgignifipangly
requests .i nfornatij.o such as a login identifjer.and.passwor i dentifying
he user ingrgedi ormoSt figh e HRgb UREr b PR LR e “lser has
perm gsi caagppﬁ@dt@ﬁcs@@@rst(ag.,@muﬂ@ Mont JiB c3BRUEEN I RahdsBforBdUh@cMRY be
configured to permt access to the docunent only when the authorization

modul e velocrmert).t Wathopheongistent kasbingemailg aprisatigrogaols g icache thesehor i zat i on

ator e st AATs AP phacf T ke ARASFE ool R lOtich ) B BRETRtRAR T

front endotO@eimmyquikisltd agplicaiion sdradre nagfoesimildrBrutileederi fy that the user
has or does not have 30perm ssion to_access the docunent w thout the need

for acced8¥3fy theeaghpsHOr maytimproweosniogmancs of Hiesrephpnd d e by Feseingle 102 i s
not  n@aui fedl & 9nS £ e‘ﬁ?%Q 28 haless &tﬁ%@apﬁ %%%x%gﬁf%géﬂi%%i‘eﬁgé Sichl s Ehe

t hereby optim zing performance of t ront e urt the user does
not have dutput stoent Bt ariddeatpiilicaadn envdrifl6r matordmgftoendddintantn dle doegmerstt s t o
access the s docunent . VE)§01QI101790PCT U§§Oéﬁ/025678 00 %4 The state
i nf or mat i GANC LY BEPPRIYHI® QERRY PLLPPERNT YRR B MR SCpAEdE ar | y

usef ul “ﬂﬁ@uﬁﬂ%§QQn%§8Hﬁ§E&xﬂﬁkﬁmﬂhﬁQ%éﬁ&ﬂwﬁﬁyﬁxﬁbﬁ&ﬁaﬁﬁﬁH@ﬁﬁ%e@Hﬁ@nl!”E-
For exanple, a’user may initially request only a first page of a mulfi-page

docunent .fraspthe dagbmicntt danke 3 meigad of adcossingibe piripst stpmgd 4ok therrpptoioment |,

t he er nma requi red to epter identificati.on 5inforpation (i.e..
creadnt 1 areyr FFo oRaebr ESoile flors fRObt b RbLR mpk B BLER LR abiroinge,
requests tﬁ@?d)ﬂdlﬁﬁ lof Be@RSn®, ad bnrtERSIFRBY thdsbekille@ thene. 102 can

expedi tious aut hori ze the user based on the credentials stored in the

aut hor i zdP§38h AccerbngBusnboriments.dhe piberasting cedeidEBas opdidivgdestosves not
necessari et IJa@ttﬁeﬁﬁca"l!i%ﬁrinit%?ﬂlgtﬂ}rﬁz[sg{gﬁt&?vaitRru &E.Eglﬁé‘ésk% fhe, Further, the
q ? O authentli ca 8 au

need to re-query other servers e an orize the 10 user
can be eldovimaiteednd tHeeec@iltidibddcamienie mayaehestdoddbawyl dpeincatiorigati@d to store
the state informatjon for any ampunt of tine after which the state

i nf orflat iBACGTRYhEEOY 8 Lt sgier] onipicaien SHATRRIONoSUSHFD A USEAYES 20the | ocat i on
cache 302& sWiHiC o n‘iﬁ?&,v@l%nraq;s&r ddft%ﬁl t Q0B cds a PhiiclRP AL en'tﬁhﬁﬁgftat' ve to
store theé Tocation o given ren ered document © For exarrpnfle, the | ocation
cache 304@8dnaY maydiccats en hhidopzationcuddule Gostagea)wmhich tdyatsts indomsatian,

éﬁf SLE ! ggsh%aégg)%ler{ i%gntl 16%%11 ggls'swlc_:))r(cfj,l %)eln%?yigé thsétucggragleheua%![hto%izg“[? n mg 1|115I de the

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.

10



and the backend cache 122. The storage units may be part of the system
architecture 100 or separate fromthe system architecture 100. By storing

t he | ocatworromfiot®nder ed docunents in the | ocation cacheC30s@)io0okes78 r ont
end 102 can direct requests for a rendered docunent to the specific storage

it d i ndi vi dual 1y, i ng.each 20uni i
nddi 1 ondPATbats it iTlemith aisedd S B i saRen eme PR g hchs R P EDRES. A%
and 4B, addif LWaBsah udgtad de§ts%1y| %%kg-ti% 8Vh 98dn HeL MG Rt fifke, @gp%h[mafas

presented herein for rendering uments for view ng tﬁr ough a web browser.
| n parti ostamyy FitGUREcqwest enlp afflirgwade afr amlti-phgestacamienty Wdrme swbmkiodg ther

renderi ng content, for view hrough,a web browser. operatin )

comput er ooy R e nagt 8T IR o iRl i r i ust PR bR e tkah pjon

f et chisng iafor@RGET €4, RRIILMRIS)Gh ofdee (SaBh R ﬁrsﬂ_ﬁ%emﬂh@(ﬂls&fsuﬁe@elﬁﬁly‘m nmay be
performed concurrently or after the nmethod or FIGURE 4A is perlormed. It

shoul d becappiadilitived neset ofithedowgicahlthoiierzni A3 caeemelivoysiiendionizar e

| mpl ementgd, (bl 390308 S’r%H%RﬁFs s%re<§ %Q%gtjmh%@%%ﬁe%@? b8l eaBf 09T @M
nodul es running on a conputing system and/ or as interconnected machi ne
301 ogi ¢ ciutiediitAioarof tha ot doslmduh&sssatilyhicsult ehe P btingPraysitéor The
inplenmentation is_a matter of choice dependent on_the ?erforman'ce and ot her
r equi r emefiedsnttlst Rertksnhanratlodyaremoths sevarsigpythertalq agiastiorspéicat i ons
descrl'obeq‘sQleéaﬂ!b% eﬁhﬁna&&f.efﬁeeﬂnﬁcgi o Q#ﬁwo%nfa Ho@I3nfiQREH & Li%dShe state
structural devices, acts, or nodul es. ese operations; structural devices,
acts, andnfondati@sforayy heountpif dmentfed whichsbé starigformatidd mayhe delefed. speci al

WO 2010/ 101790PCT/ US2010/ 025678 pur pose digjt ogi.c, and any conbj nati on
Uher eof . ID42E HaPEtTBE LR St st Rar oG S04 o R Car AP SHESTRER be.

per f or med,LoangRRoMyt s §RatfVcay 6B @B ARSE b PER RRIALRI dbPEREOPSF at i ons
may al so be perforned in a different order than those described herein.

100441 | rexFn@lgRMedAcation caclici 308 C404y indighteshaparbpdanttroge ydpthahdterce at he front

end 2 5receives reguest fromthe browser 106 .for.a doc nt.,, ,such
2ot He” adurat SR b TS o R YR sl B BB OTEH A4 Wb o
t he frontangnkk BRRekl ¢REE $21. MEhT HdEE it ABENE Farl dBtht eyh@fhrthitbaneneot al |y
rendering the docunent 110A. In particular, the renderi ngﬁm)dul e 118 may

retri eve hepaide divahthe syopmprditeetiee e Beviering e docption oljsaderedt ri evi ng t he

document (ﬂo%gtﬁeﬁt% RIS rl‘(?caﬂgﬁ E%@LP b Oﬁ{i ,Otil? fflé’é?%l}& {t%ed’aﬁ NHSL Ij&gue%gg}l £ {eég%g may

render the firs page or I rs ocunen sone

enbodi mendosumtitao tegypesitic sryagenail iyomopal toiiadiv@ualdy quteyiap cpeggorage t he
docunent 110A. In thi ,casr t he rendering nodule 118 may render the
par t i2Oul amiigrgeaying pditipnaf foads op the|sforees Hiead of the first page or the

First sligeg Lf@é%&rﬁ%%%%ﬁ@&*ﬁ 4A 554 4B2ARIRInal B&aild W ilbeSbdgepf the
render ed docunent 1I0B, the routine proceeds to operation 406. 15100451 At

oper at i onregbingttiveemprithecits graveded kertibFodendemigndsumbets Her viclwmgdbougkent

110A has been compl etely. ren lf .the docunment.., Il QA has bee

Sompl ot e EaRy Th Pt BRI TEE e 1A 0 SaN B Rtk O OGSl fotent 110A
has not hegdkring %Bﬁt%ﬁteﬂoi’vfe%ﬁl@ﬂh%ghtahﬁeﬂlﬁ’d{)viséieogg&g%lg bRGRIAHURACKIGUORE

operation 404 where the next page or next sli t he docunent 110A is

r end@ded. 4B0ser i dragroyilivalyating ane pedihetifon setehing a réndersdportrmceldbary 20unt i |
the docurent .1 AA Nas REFRIGORR!4E Shy ol SORSHRY cbRLES of FRESTEG HRGueN!

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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100461 In FIGURE 4B, a routine 400B begi ns at operation 408, where the
front end 102 receives a request fromthe web browser 106 for a docunent,
such as twe 2docwn®nt 110A. The routine 400B t hen procee@sTius2apmesrs on 410,
where as pages or slides of the rendered docunent 110B are rendered by the

rendering nodul e 118, . the application nager 120 25may nmake avail able
these pag@&PBF Gintideionnd ﬁgp %ﬁa@t@a_tﬂ%&fﬂﬁmh% ETIHRCG BHIORHY 102.
{2 Partieul GlerRAenRl FEHbAM ARa U inShE AGUES hRfldest SRRl CahbAN

manager 120 may al so nmake "avail able that particul ar page or particular
slide. Thweratindemianglsobdpbdorhid inmydifierket ader thabthese descpbagderan. sl i des or

t he rend 0 t OB thro t he backend he 122. .The f t end 102
my t nen PECH BFICERE fAuionlhe B el st Spviatan SFE Nree a2 108 1 om
t he backeasekieaaneqiedliramdhd (wahsrovisct N® PRAGScRherd! JudR s Me dobememndeped
docunent 110B to the web browser 106 for display. 100471 It should be

appr eci at’8w ronidne 109¢hemprocenss 200 raan W, pheredhqrEantgnd| 102 divectddeument  110A
P e . . 0 s
whi Lo nd PERGERNEN st BRUEH A BRERARL ARbanL BE LOheRT 1037 ofBbghe  one

110A WO RO DI/ A0RIT /| USADY QL BI266ThE dacwacilngAtfeoni cittdoeeméiGiore tI 2,
application manager 120 may fulfill requests for those rendered pages or

sl i des ac,lélzﬂndie?s&%m thedegumeeniy b B fiom thedgcypasnt stopel K2 disrrerdraingano
ti t i i1 j fo t der ed
Gonunlh HRGHA ke U ey anal Seaca ml ashideer gh, BScren ooy

e entire rendered docunent 110B to be
gener at ecmbedirhdres, thameighest triag spenpiyl a mati¢udar shrdoagpage 2 Ghd dochionkefiti 110iAngn

requests | or pages or slides. of. the rendered docunent 110B, the renderin
R e R e R PR e S i e g e A e
docunent 140 oflROARL pfgegﬁrtﬁlé 8t LiRieS Q%nﬁgé’ﬁagﬁﬁgﬂ%?ést?%gé Bfi PR Frstisp@uest s

for other docunents nay be received by the fron : nst ead of
wai ting urithd rentered docmrdnt g1 (bhdi wulingpteascdb@o operpliat 46.r enderi ng t he

docunent [ hto the rendered docunent B, the d | oad .manager 202 may
ot ave HEET AR08 BRI HIHs A dRerbds HRUSCRE PRREHE  fe
docunent s 1A KR ®cEreadRsibRY @heked. 204haMucumehhEl OreRE SR BoriPdidlerehd&ed,s

still rendering the docunent 110A. Upon rendering the docunent 110A into

t he r endehethgseutinerf00Atominatae 1f b depyment dbBdihas natdegn gompalgialy readeredi ng
n : RCE .
these ot ﬁﬁ% ro%‘ﬁéf %@ﬁﬁlfo@g%]%ﬂ{: g)gbr%g?d#ohqgﬂvﬂlreret ﬁ%%%%gggé E&% g@d’eeéjftﬂé om

docunent store g to sone e Itiona
request s dootumtiel 1080 Aaidtred 1 @permipn 64 diayeetreptated dsheansaimesappkesadry on
server 116. In this way r application seryeré can be available to

. th
rendeéd ot} t@&@ﬁ%ﬁtﬂtsl.lbﬁfhﬁﬁ ﬁ@?ﬂ, conplelelyi rrrdares! ¢ geRsisERdrRoggent; [EB.
ae . ! f e
;ggpg;;gq?gﬂ&ggg%ﬁm,ea;@ggﬁ46%&%%9&&&%8,Q&r@ré@ﬁletﬁloﬂ{ &d ppmats in

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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100501 Referring nowto FIGURE 5, an exenplary conputer architecture

di agram showi ng a conputer 500 is illustrated. The conputer 500 includes a
processi ngounig105®8 (" CPU'), a system menory 504, and aPsyAtSemobes7$06 t hat
coupl es the nenory 504 to the CPU 502. The conputer 500 |urther includes a

mass storage device 512 for storjng one or nor e ram nodul.es 514, such
as the re?ﬁg%rm%go ﬁﬂﬂwéoﬁsﬁhe&ﬁ@wﬁ@n anﬁgeﬁ%ﬁﬁf@@ew@}s Lt9Sas t he
document ghRE&l s ofAIRLE a@oRHhAD R £508 I tﬁﬁwvdypﬁﬂeliﬂﬁ‘lt Lhe1yekinbr owser
106, the downl oad manager 202, and the request nerge nodule 302. O her

dat abasesoBtiguatayctring thdedditendpapes orstideseolthetrentléred deqruednt 4013 watheu2 04,

and the caches.304. The ss,stora ice 512 is npected, to the CPU 502
Chr ough & HER Lk S Hoaesn Epgar (0PSB ity brHEREEQ S Bhe bus 506,
The MBss aphREADA M b&E 2052 idAlink b &RKS 861 ALEAOIGITRLS R he FRasRBldecumBita
provi de non-volatile stora or the conmputer 500. Although the description

e |
of conputldPBs tél@damﬂeéinaﬁmda?ecﬂﬁtrm}h@mﬁné@ i ndefaddisiond pagerayslidesoireye

devi ce, disk or CO-ROM drive, it should be appreciated by
Those” v adid TBLECT) Uso0i0f 02a678 ski 1 ied in the art thot

conput er -jp@ayakdcerdivg iosob@eniie danynta\vdiitiabhlacaepubesthst dcagente®diyebet hat
can be accessed by the conputer 500. 100511 By way of exanple, and not

i mi tati dRCCIeshyUfbe fopkeifatiile Imé%ﬁdafmﬁ%wué@ ot reoditke | fovol ati | e,
removigbl & ankaeR; fici VAl S TR 310 AR 6 TRNLAG LD d AW AT BT A10 GnOlo A6 afgogy

for storage or | nfo Ion such as conputer-readable 1 nstructions,
st r uct ur esgnageafamymtiidveshe atheroddvemediatioom fherdoexaagisere ¢ b2rpad dorertkadabl e
medi a i nc| udes,

but is nat limt ta M ROM EP EEP) flash
menory ordOGEHERS SbiF eiHpR W%@Hﬁére&&%n?(ﬁoﬁg%\{llﬁﬂsgﬁt FidEigat i | e
di sks (" ¥Didountda PMRA. Bbbh RAYeriy thghegﬁm%tl'lgﬁlint%tt% AY8ercBINRLIE

cassettes, magnetic tape, magnetic disk 10 storage or other magnetic
st or age dd¥Bcths remferiagynagiuteek] Srradibagmwkidshing dresb ethas debunensstwitiout he desi red

i nformation .an ich can be cessed by the nput er 500. [0052] According
to va#? ou aﬂélﬁ%go&},t\%é’ﬁpos?e rteﬂéevgiﬁﬁm (Fcug]@ét Ty lgg'er ate in a networked

envi r onmg 49y SA itQrdifg t CRIM LRI h R i Rioh Pl R s G IBPME €bSurhdht QUQGA nay
network, such as the network 108. The conputer 500 may connect to the
net wor k T8litekicd (g Hhesame appliqation perver klge dn tHs war10hy shpkbeatied seryetsiean bus

_ i - _ |
I L e S

systens. riidringmmadudy 1 B0Qayrayndad the dodubhand ¢ 1 @A it puil i t@uiatciantspohdests 508
for receiving and processing input froma nunber of input devices (not
show?f, invrdlersyesd keyboard, a nouse, a nicrophone, and a game controller.

ai spl ay. G B gl e T e P 5T B on” e
f or egoi nghowingshauhmitdye Ol ppillesiraecd dThdhampeathtdlingiuds afppocaseng enit G2
(“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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content, such as docunents, for view ng through a web browser are presented
herein. Al though the subject matter presented herein has been described in
| anguage wpeoinfiot79po conput er structural features, nethedolusgioabseagsts, and
conputer readable nmedia, it is to be 25understood that the invention

defined in.the pended cl ai ns i ot pecessarily |imted to the specific

f eat ures,srll‘alt?gél}t rar e compatrip a5 s s Fn e oilile CTBRUPT R RR AL Ur cs,
acts and fj&gh B cA &’ AbsstPeetheddnpyarBbe fornms of inplementing the clains.
[ 0054] The subject matter described above is provided by way of

i |1 ustratPes] diy yapnbesinié,dndodt Iositetoms tompadcnrsaiibié medig. mayainclods

nodi ficati and cha S A mde to 30 the subj ect tter described
mor el e tors SRERFOATATR AR e AR ki bRl pr REL Y s

i Il ustsr atgelhader Wesoldeds stidide W fnleratatids RadH dsn@nipuRmrédiableitkerusbas, t and
scope of the present invention, which is set forth in the foll ow ng clains.

What is clat segtures, propranamedristtasrotharghiendior exinmde.rotprsr-readablemiasdn cont ent
on a C.O”H%{&ﬁﬁes Bﬂ%ﬁ@thﬁﬁedﬁB%i\f'M%ﬁﬁWﬁﬁ% Qéﬁ&e@ﬁgf &Idtﬁé}s for:
q 0 ew con

t
receiving, froman application program a request Vi ent;
Supon r ecelitistag: mboryageestogypCI-FROM, itgitd néeatile diska(1$H\OD, AP-PATL,i ons of
the content enbodied in a first file format into portions of rendered
content eNbSdiAY: PrPther SPHEH FLorfgce MRERGHELCAsSEHES, MagnetiGiaps. anagnglisdisk mi ng t he

portijgns s?cfr?é‘{'ﬁr &R&%&l@ii@gt?ragﬁ HE{ieas opénart RBer ROHEH S%hi AP use PP '0 ng at

| east one o e portions o e rendered content to an application
program théhdesapplinfoabiton apd ogridntandwfacgessatbyt the domplimy Séhe render ed cont ent

in the second file format. and | ncapabl e of displaying the content jn. the
rst ot NGEhAserding s arivor hebaBRRRGarrGrBHEE s e pprricas achinket oveer.
wher ei n téﬁ@irBﬁHQﬂu@ﬂgQ@QEﬁQBnﬂle%ti@&atBtr@ﬁofecbonpgigréjﬁr@ugth!ﬂ devkbifiebich¥s the

representation of the content through the web browser w thout invoking a
separ at e neiweerlsrl 08 0 Thheompiteb? @vseay cormevt tevihe ipgwpdntBrtbrbughatmetworlsi t hi n t he

renaa?ed HRHEEHENt 3 T arehaf oatk PhAeT db AR e et SRalRRRERE ) cast

one of thetep@Ed hANS1hay figo be ndRFAdo eiiceNto dtlerttiifes WE RetioBWWSRId. remdte The
conput er-i npl enented net hod of claim1, wherein the content conprises a

docunent ;coamytaimetenn ThearrsmierNg poralsconslude ap Houtewpetrionfralleyy Y8reT ons of

2 page of *a VERALY B ERI RET o LAARS bR ReAcBFRE Mok REHEE 1 5

1, wher eikeybded.combedst a anemppheesaral Pgaseedntdollon; Simmdrinhae aipat/dutpmst or m ng
portions of the content into portions of the rendered content conprises
t r anPor rPRYORETIO8 dRaydioYife OpiPEEef Hehlenor oiney tiPSPl répdeyice (not shown).

[0053] Based on the foregoing, it should be appreciated that technologies for rendering
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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25 rendered docunent. 4. The conputer-inplenmented nethod of claim1, the
met hod further conprising conputer-inplenmented operations for storing the
rendered content in a docunent cache. 5. The conputer-inplenented nethod
of claim1, the nmethod further conprising conputer-inplenented operations
for: 30determ ni ng whether a user operating the web browser has perm ssion

to vi ew What isiaimgd is:and wherein transform ng portions of the content
i nto por{ions,q I t I Ni ng
that ¢ netuser Adguinsfer BB EiRTh S or RIS oAl SiSSARIARer B ffeiSd”

content, cctmmﬁxtg)commgexpmﬁlmaﬁedmram&%tt into portions of t he rendered
content. 6. The corrFuter-l rrFI enented nethod of claimb5, the nmethod further
conpri si ng cofRSEVEYS. TR AAPRIEAI B EPEIAMoA EEGUET Lo BieW e SORIER t o det er mi ni ng

that 4 he user opsraliing dd@ M@s@t&%ﬁéc&@eﬁnnﬂn@f@t Jr@ons f\hd Qudrent ent

storing state" or et Pon 1°H an authori zatlon cac estateln ormation
i ndi cat i exgbddied mtahﬁrsuﬁterfohna ino poetdans o renidated cohtenpanbvdsed inra secanhd filhe
conputer-l npl enented nethod of claim1, the method further conprising
conput er q"ﬂ’ﬁ ‘@Rent ed operations for: 10receiving, fromthe web browser, a

request for awppe ?rhﬁdf@mﬂﬁ% tHePorRdnsidten LRt Into gﬂﬁiions of the WIRIERIdN

transform ng portions of The content into portions of the rendered content
conpr i seeonterdprbuidimgry leabieorspd ¢ partioporfithorendéred hentemrio enapplivagon

specjfied ort n of. t he rendered cont ter- | ement ed
ot it opreiagt R eRi ) HORRBLIDRGrRr displwaic B Sy BUbT i e ERRL o
t he Contﬁla:tfoﬁﬁziﬂ%htim sne8f &ﬂsﬂgymértmdn&%t Wedhe ﬁt@m@fomhﬁmﬁéiﬁtﬁeor t he
content and a second content and the nethod further conprisi

conput er apmampme@mmmswnsvebchrowser wherein\ig teedtrﬁén@ftmtrﬁ ggﬁpp—’drtol ons of
e N
queue. 91n'{?bﬁmg QI¥ppiirete vidWdr eoratvesh Brewbado ofewcthairéidéredtdoateneivithih their t her
corrpr | S| \rzlvgb browser, and wherein providing at least one of the portions of the rendered content to
the application program comprises providing at least one of the portions of the rendered
content to the web browser.
2. The computer-implemented method of claim 1, wherein the content comprises a
document; and wherein transforming portions of the content into portions of the rendered
20  content comprises transforming a page of the document into a page of a rendered
document
3. The computer-implemented method of claim 1, wherein the content comprises a
presentation; and wherein transforming portions of the content into portions of the
rendered content comprises transforming a slide of the presentation into a slide of a
25 rendered document.
4, The computer-implemented method of claim 1, the method further comprising
computer-implemented operations for storing the rendered content in a document cache.
5. The computer-implemented method of claim 1, the method further comprising
computer-implemented operations for:
30 determining whether a user operating the web browser has permission to view the
content; and
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
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conput er-i npl enent ed operations for: prior to transformng
portions of the content into portions of the rendered content, 25
retrieving the content froma docunent store; and wherein
transform ng portions of the content into portions of rendered content
conprises while retrieving the content fromthe document store

t r ansf or BEFRISHPRELODGEV ithmeontans teppfoaming neréonsdhe sanient gto pREIE AlbEed

content. I%ﬁxﬁﬁgggter-inplenented met hod of claim 1, wherein transform ng

portionsro € content into portions of the rendered content conprises:

t ransf or 61 ng, ThBcomgttepirhplesiented Rbeiddf chad@ul, ehe raethod sirthet esmpitisingdn one
portion of the content into a first elenent of the rendered content, and
t r ansf or RPMPUteE-HRRIEHRNtEd SBRBHRNSTBTider i ng nodul e, a second el ement in the

one pgrtion Oﬁnn%el I&Q%ﬁégérﬂi?iglgt%t%%%@p%ﬁér%@}r%ggb% deF RAESERiSRAL ent

and co ng t enent ered content and the
second ekewnewtthetortérs, stenmaestatd informhaitn ih @an faothorigdtonaachep tretstase of t he

rendered.content. .11, The conputer-ippl enented nmethod of claiml, the

et hod.  HORERRE IR et Bt B or AP HEEG ISHEPRRP GRS for: st or i ng ¢ he
render edycont RE chiip@eRifpleMeted hithl ddof @faimt 0HRARetHBd hiftthefB8prising Storing
a location of the rendered content 1n a |ocation cache, the |ocation

cor r esponamnpytetr-gnplamented pherapdnsifat:i ty of storage units. 12. A rendering
conmputer system conpr.i Si ng: docunent store oper.ative. to.store a docunent
enbol ed i n a PR f1oRb R Y oW bt FeaRE 14t DB @POISP A0 SIS | cmet
processopp@nd a nenory and being operative to (i) receive, froma web
browser over a network, a request to view the docunent, (ii) retrieve the
docunent fr omwheeeiniganpierming pertiensiplothe cerfentintegortiensioé theaendared ¢ansentt he

enboa oa *PPIce WS nE A i bbiich' B a4 3pife At BENETT

enbodi edrdndeedzentend file format, the 15rendered docunent adapted to
provide a full-fidelity representation of the docunent through the web

browd2r & t hodhe Fomprieigmalesipiedapehed ehpaim b wheseinsesebiivgudem ths wabew t he
e oAt O e P ey S o s Vi 0 11
por ti ons thefcontenemdia sdondcorv@ng and the method further comprising computer-
implemented operations for:
while transforming portions of the content into portions of the rendered content,
20  retrieving the second content from a content store and storing the second content in a
rendering queue.
9. The computer-implemented method of claim 1, the method further comprising
computer-implemented operations for:
prior to transforming portions of the content into portions of the rendered content,
25  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
the content into portions of the rendered content.
10 The computer-implemented method of claim 1, wherein transforming portions of
30 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
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
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enbodied in a second file format, provide one or nore of the portions of
the rendered 20 docunent to the web browser over the network, the web
browser configured to display the rendered docunent in the second file
format and incapabl e of displaying the docunent in the first file format;
an out put store operative to store the rendered docunent fromthe

appl i cation sepmbmingithe fiz8zldmeannbf the derajemdatontent arsl thas¢dond gtesnent of the

conmuni cati ons, bet ween. t he web brows and .t he application server. 13. The
render | néerggﬁétﬁogﬁen_gg?gf)% 01}§|P;§’Wﬂ“1§{th?,\}?@figﬁfﬁ C?‘ﬁ Mappl i cation server
conpriseg], a IMhBE6HpHEr-iMplehenelMMddVst ABm(1, khe BEBOY EurtHet 68MpHGngED
browser over the 30 network, a request for the docunment and (1i) In

r esponse coMPREEEnplemgnicd eperatorssior:f or t he docunent, transform portions of

t he decunent int ri f e_render : . n application
manager oper ats{z)\l;%'glt?%e %ﬁér?\%g%g?néérpil%\?% gfg% &ggag%tﬁ(g}ag? 8rrlrl1tst’ ﬁ%@docurrent store
for renderi ng shyinghdocatiot @f thegendbiied enténpén 2RhiieiAdache) thelvageon f urt her

operative to (i) receive, fromthe web browser over the network, the
request ferespRading & onfofthanlrglity pf starageypiéhnse to recei ving the request for

t he docungnt, APfe%é COS‘?(PE%‘TT%?&F'%?%\%#%“? portion of the rendered docunent

to the web browser e web browser; and a backend cache
for storing thelovendtrsege dpattivento.stdrd 4 dbhenem eadodied i o fipss fide fosmat,em of

cl ai n@lB, wherein the ap$l I cati on manager conprises: a, downl oad
manad®r oper a@PPBPHCGUPR BTV ERNAVHMEAR 1§28 FRPTOBRSE I ARAMETRENY, AN PESAPREANYE st or e;

and a r e'ﬂ&'gE tlgivEURHA a%l%{t”ﬁ& over %B&%rﬂ, Q%e(ﬁ}igﬂ th VAR heHREHRBAL &j)r €t 'l eved

by the 10 downl oad manager, e rendering queue operative to provide the
addi t i ona¢tricecthedntisnd fionethe elodemem gtaro dpdreretaivingeincieqiesyto wbw thhe

e B ok B et T e P CEF RS BME 55
cache operatfily forfdt MtOpsHioRs H1Of feAddrb@BoduM At BRbOAEA Insécedhd 1R format, the
15 rendered document adapted to provide a full-fidelity representation of the document
through the web browser without invoking a separate viewer to the web browser to view
the rendered document within the web browser, and (iv) while transforming the portions
of the document embodied in the first file format into the portions of a rendered document
embodied in a second file format, provide one or more of the portions of the rendered
20  document to the web browser over the network, the web browser configured to display the
rendered document in the second file format and incapable of displaying the document in
the first file format;
an output store operative to store the rendered document from the application
server; and
25 a front end operative to facilitate communications between the web browser and
the application server.
13.  The rendering computer system of claim 12, wherein the application server
comprises:
a rendering module operative to (i) receive, from the web browser over the
30 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 (i) receive, from the web browser over the network, the request for the
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15whet her a user is operative the web browser has perm ssion to access the
docunent; and a | ocation cache operative to store the |ocation of the
rendered docunent in one or a plurality of storage units. 16. The
rendering conmputer system of claim 15, wherein the front end further
conprises a request nmerge nodul e operative to maintain tracking data

i dent i f yidogumnéns apd pjghiresponssrio seoeiveng thaaequiest forthd aloryrgenthprovisieuongnthe t he

f t d i furth ti t i t additi I f th
sane. doc drbrRpaibn SEnE iRt e Batub Fw e ol L alsBfly EPbar Bk, 0°
medi um haxbgowssPaHder - execut abl e i nstructi ons stored thereon which, when

executed by a conputer, cause the conputer to: receive, froma web
browser over & baekepdicrcherferslenng thegender¢d dasumgpunent and a 25second
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docunent cbmprised: docunent store; upon retrieving the first docunment fromthe
docunent store, transforma page of 30 the first docunment into a page of a
rendered docureletvnignddmnager gpegatiye sy reiriqyel additignaledocumprts fropte dacuBetiment
adapted tppryide a full-fidelity representation of the document through
the web browser without invoking a separate viewer to view the rendered
docunent wi t hiareddesingsghele apssaive to store the additibmal doansdéms retngyet bg thigage of t he

first _docunent .into the page of the rendered docunent. retrieve the second
docunnt SPEIRed AR, e RECeFiBE guctie operative foprov K e addiianshdpeumegidoot ¢ he

docunment geQd@fR hé@iéforRagRsingf the rendered document to generate the
render ed docunent 5% Ioer tranggorm' ng additional pages of the docunent

i nt o addilbi ondlhe perglesing fompeter systéer eftclsior 2yevierein dwdrant end cemprisss: f or t he

page of the rendered docunent fromthe web br er: and in response
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» provi de the page of
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15  whether a user is operative the web browser has permission to access the document; and

a location cache operative to store the location of the rendered document in one or
a plurality of storage units.
16.  The rendering computer system of claim 15, wherein the front end further
comprises a request merge module operative to maintain tracking data identifying the
20  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.
17. A computer-readable medium having computer-executable instructions stored
thereon which, when executed by a computer, cause the computer to:
receive, from a web browser over a network, requests for a first document and a
25  second document, the first document and the second document embodied in a first file
format;
in response to receiving the requests, retrieve the first document from a document
store;
upon retrieving the first document from the document store, transform a page of
30 the first document into a page of a rendered document embodied in a second file format,
the rendered document adapted to provide a full-fidelity representation of the document
through the web browser without invoking a separate viewer to view the rendered

document within the web browser;
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10 web browser configured to display the rendered docunent in the second
file format and incapabl e of displaying the docunent in the first file
format.

while transforming the page of the first document into the page of the rendered
document, retrieve the second document from the document store;

transform additional pages of the document into additional pages of the rendered
document to generate the rendered document;

5 while transforming additional pages of the document into additional pages of the
rendered document, receive a request for the page of the rendered document from the web
browser; and

in response to the request for the page of the rendered document, provide the page
of the rendered document to the web browser for display through the web browser, the
10 web browser configured to display the rendered document in the second file format and

incapable of displaying the document in the first file format.
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