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I NI TI AL SERVER- SI DE CONTENT RENDERI NG FOR

CLI ENT- SCRI PT VWEB PAGES BACKGROUND I n a distributed
w@oopasionzy system containing multiple entiti esPEIIUR2086033875

a client conmponent ("client") and a server conponent

("server"), typically the server provides the client

the layout of a Wb page, and the client runs a script

to produce the initial content for the Wb page. The

content of the Wb page can be dynam c: often, after

the initial content of the Web page is rendered by the

client-side script, the content of the Wb page may be

subsequently re-rendered by the client-side script in

response to user actions and input fromother entities

in the distributed conputing system FIGURE 1

illustrates an exenplary distributed conputing system

10ONTTHATUSERY ER-SIRSCONTENT RENDERING 80R GLIENPSCRIRE

server 104. Upon receivR%% a reﬁuest for displaying a

Web page fromthe client @Ee server 104 may send

the client 102 an HTM. file such as HTM. A (106) and a

script 108. HTM. A (106) contains |ayout informtion

and static content of ﬂb&CHﬁ%&Hﬁ@B The execution of

0 enerates initi content. of the .
r oqiret AHEET TR, SxounBlnES AALle qries susty e a clien

contiftRieHiC blﬁ)én DQBd ' I

SPE%M O e per e Soltp R 3l PRy e S Provies the
chenhﬁlesl@ymmof 110‘8’ eb phge, end dret clicoPruag ecwtipbtot predlmrthp umﬁﬂ&:ontent

o, IUEARLS . SRS B 0 BB R, b

conten® BT tHeeWsk hugd iskeddek&l @ lcib@-didesoli ?t , théborE & o€ e Web page
The client 102 thus sen a request 110 for the needed

may he subsegusutlygedendesed 11)02116 qhisnicHide paipt e respamsertpaiser actions and

Upon recei ving
lnpﬁ ggpg?lgg&glﬁgﬁgﬁgpggﬁqg@hgﬂ g% &< 'and uses the
d at HGUEE ﬂallnﬂthtésyanl—é&binplhry i6jbutel apimiting Sy$emB 00 including at

14). HT B i ncl udes, both the | ayout and the
leaﬁ% HP% plgnt %%@8‘51? T fepst onfp setyighl Ya Jdponmiesivg s agrguest for displaying a

Qgepﬁgﬁl ﬂi‘i@léll&li'tai@geth%%ﬁ%r 16@1&1 f )éélﬂpl]h@ clidR 998 QTR Yile such

fovi ded by a user.Such a clien de cont ent
as HEMd e i(hep) rand aasaiipi 08r dEBVILA Skﬂ@z cqmtanhb &ysut iBbrrmation and static

conAEPEHE B TRE TRERRRHOTAE oL Rear PR it fontes of the
reqiie@fedtWeb E‘& . RgRetinh REhe SAIMID £ (W6h endPibeatst MW83hay e integrated
of fered HFI\/LA(106) i.e., the layout information

in agamedtlati ¢ content of the Web page. The
As shown in FIGURE 1, upon receiving the HTML A (106) and the script 108, the

client 102 executes the script 108 to dynamically generate the initial content for the Web
page. Often, the script 108 may need specific data from the server 104 to generate the
initial content. The client 102 thus sends a request 110 for the needed data from the
server 104, which then returns the requested data 112 to the client 102. Upon receiving
the data 112, the script 108 executes and uses the data 112 to modify HTML A (106) to
obtain HTML B (114). HTML B (114) includes both the layout and the initial content for
the Web page. The content of the Web page may change later, for example, based on

input provided by a user.
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search engi ne cannot obtain the actual content of the

Web page that is inportant for indexing purposes. In
w@odai7osym a VWb browser on the client 102 nmayPe@DUSIvawe33875

the ability to run scripts or the Web browser's

ability to run scripts is disabled. As a result, the

Vels oh ONVeBENtONdd Bt 1%9&6 %ZmG%ﬁﬁ}n Hs@eﬂtg‘ %oﬁn%rﬁl@f)lems For
108 to generate HTM and hence the initial

exa@ple sparch enginke umlypé(g eaot Wi baiptpedihbieford] whew ansearpbsengine

e been illustrate
queffls F il o2 Y3t BEWAR iFis - e skt ane R it what ispoffired by
HTMNEA 106)206., ahd eysutVid forniAi00 HhdZRatid aéntétcoSthe] Web page. The
matter Clainmed herein is not limted to any specifi

Seamhpﬁné%v@n@a@p% Abteisy theorcfiah fogiept of tha Webr p@gepethabssmmmtant for

g
SRS BT PO BT B2 s i
to riuhsdripdy er tharWetebrosesty adbh@ tb ehmwmpms ishigsabletlai A ediresult, the Web

De t t ended _t dent f
browgy opdht R 107 SR EIB R e eI TS (] ihjahd hence

theinmegﬁgﬁgmtigrﬁﬁwgﬁg%aes an ai d in determ ning the scope
he cl ai ned subject matter. Aspects of the

i n\?\é(hﬂ@ owpesificy disadwantaigoy ef | etastingf sydeps daventseeny illustrated and

O N T NN A AT TR

the Subjedt atdtien claingat Rgeiffs hQins@ddMB an s?édﬁ‘@fmﬁbﬂﬁntahon for solving
execution environment for the script generating the

any jop pHl ofthedsparihed difadyanéagpeb page. As a result, the
initial rendering of the ﬁéﬁefgﬁi ent to a client by
a server already contai nsV\s f content that is
us URHid yurgemsriapeslided thigtraduce Btseleéﬂlﬁi FLPREptLIn 4 diiplified form
ntion includes a distributed conputing system
that@%ﬁﬁqh

A drgerabed Reda ihihe Dekailed Dogpraption. |Tdissqungpery is not intended
to i(%éﬁggnfey a3 ® il lﬁﬁf%&?ﬂlgéct%tep ?%G’Fm%gég ?rcgﬁfugeﬁ as an aid

I"'ent to |sp server uses a
in dcibjmmtngnhdectop@lbome cﬂmmstkiaﬁlngecthmmdel afile

\Véb S file
OO L R SR e DA% B shiing and
exedudink h.ﬁrthé Bt sdecIfnS Gl Réri Mkt Q&d(ersslﬁftiéf‘ Eorftb A %OWblpbage The
engine") that simulates or that is the sanme as

simélgfotpicresisi ap lsesbrigy @hélem-mémtexed'ut@ns emwmnmmeSfot tike script

gen%? fglg]érlgﬁ%ﬂocro e%f Bgf%\e]\e\ggb p%%%grs%u Tg (t:l}e 1 &g} pg.ﬁerlnfgeof the Web

pagd\sbntprge. cliBhe byed efvet hBadX to@ains the amitfahok¥eM HRAE is usually
script that is responsible for rendering the initial

gen‘?fé‘ﬁflé’ﬁtth%?h@(nhe Wb page. Sucha script may be generated
B@?rt?e%aé?%'o?ltﬁé( QeI 2089 8L R cro?fﬁoh%gg fsglsqg&tclaﬁtaining at

least one server and at least one client. The server provides one or more Web pages for
the client to display. The server uses a document object model (DOM) simulator to model
a file containing the source code of a Web page. Such a file can be an HTML file, for
example. The server may further include a script engine ("server-side script engine™) that
simulates or that is the same as the script engine used by the client.

The server uses the DOM simulator to provide a DOM of the layout and static
content of a Web page and of scripts for the Web page. The server then extracts from the
DOM the script that is responsible for rendering the initial content of the Web page. Such
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exist in script tags and scripting source code in the

DOM The server then uses the serverside script engine
WO o00gx89ut e the extracted script on the DOM ABCHUS2006/033875

result of executing the script, the DOM now contai ns

the initial content of the Web page. The server then

a scﬁgt frﬁgb‘é %teh@faieai Byl RyusRRieoldehe bieMéRxBad61 HHRMKE BFOM that
X Finally, the server sends Fhe initial content of
exist Hesoyi@btaga ged suipting seurce pedefin thalPOPL.aFhe servegtheramsgs the server-

siacSRRBPARRL g AECHEIMBIERARY B BTONE" e of vt e
scripto he MOMS néw \Wotdd@gthe iRl @bitehhef ithd Wedl p£RNt FRE skfver then
usual l y. rendered bﬁ a client-side script. Therefore, a

extragts &k Intigh camiep) efyhe ek pageifiam sisPOM. Bmalliiethosprvprgrads the
initiG) &tdrk o}'gx% W@PF%&WC&R fo% H{%Pﬁag' ent cannot run the
c € SCr e

I ent - si to genera initial content. As .
a rMesuhlmargesspedtis efighaventiat ergbites abdvyr thoa ddstribused computing
scripts still.can obtajn e initial coptent. of a Wb
SYstpRge Efswlc%eﬂaﬁxef G & SV DpagsmEren e e evBion negsually
rendERR] 6k RUCHIOGIASRRR! TheRFrEPYIQE b @isplalyaRd aitial cémfent of the
advantages of this invention wll become ™ nore readily

Welnppgecien e thes Webebwatser be tlonelidng torenot umndeths tadisut-gige script to

ef erenc o the followng detail ed descriptio en .
enirEieGhERBAL R, e RPVR SohEh Hosfin O el ABLRm scrpts
still e bBlath thE ifdillohtehfofth Web pkgdtior t@Rinlpufss.at i ng an

exenpl ary client-side rendg%l nﬂ of initial content of

a Wb page; FI GPRECRIFIJON BRAGVENGS| | ustrati ng

an =S i .nitial.econtent. .

o G R AP LSl P R lion win
becarhé ugire atadily appreeiosstiphsathy samebdtane %yﬁéramdf%ﬂ;tood %y reference to

erver-sjde rendering of initial content of a W )

the g‘ﬁgoémeE)Ei?RﬂEé[Sl%EmnPW}@H takE i PORYRGHgNt with the accompanying
drad}ihké{%&}{e?éiﬁ.s and describes exenpl ary enbodi ments of the

I nvention. However, those of ordinary skill in the art

wi IHIGERI eas attdotkhdiagraar ilbustratiipn mg esemplarybelienddigle rendering of
. ..therein ﬁ\nwt; ut departing fromthe spirit and scope of
mltl‘fﬂhcé’n%??\t/8 ¢ "o P2Efibodi ments of the invention may be

deFqGURGLD i) a 6 LIGINEA i1RSPAtA%! arPbxemplary server-side rendering of
.. computer-executable instructions, such as program
mitiglpoutent of W ehpagreandt ed by a conputer including at

lp?%g@g%ﬂ% &S %Porcka&}91gr‘re’ltmml?lHB,{rXtingGeaLrll1 eerx‘félrlnlpi/arg;j ec%%nrphpe? déystem for
server-side rendering of initial content of a Web page.

DETAILED DESCRIPTION
The following text illustrates and describes exemplary embodiments of the
invention. However, those of ordinary skill in the art will appreciate that various changes
can be made therein without departing from the spirit and scope of the invention.
Embodiments of the invention may be described in the general context of

computer-executable instructions, such as program modules, being executed by a
computer including at least a processor and a memory. Generally described, program
modules include routines, programs, widgets, objects, components, data structures, and the
like that perform particular tasks or implement particular abstract data types.

Embodiments of the invention may also be practiced in a distributed computing system

-3-
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nodul es i nclude routines, prograns, w dgets, objects,
conponents, data structures, and the |ike that perform
w@aroziogadhar tasks or inplenment particul ar abstpreruUSmas/e33875
types. Enbodi nents of the invention may al so be
practiced in a distributed conputing system ncluding
inclihg hidli€18 Bhtithds€ BaclrBF the Xhtifidkehas Mid édtﬁftiah 8B fuhBfoning as a server
potential of functioning as a server providing a
prowdingiacgervse we wellags a chitntemteivieg dhas sargice peodded/by @ server. The
rovided_by a server..The rvice can bhe, for e l e,
sorv e R e B e A it LR Pifeos g TBiEs FOVATe DLdo a same
compafte sYOBRULE hres Yigk&Mr@hotdlyethkdupkes copiMingdaYiohd het@ika In the
. communi cations network. In the distributed conputin
distiipged gpmphidng aysfamb dupraemepdples msydieelvcaad loodaral amdfosremote
r .er storage nedi a. Exenplary enbodi nents
Comgﬁg?%tgra%%\%e#%'on utilize existing server-side

t e Exeoipl@y einbodintantsad fethe hvantdar mtlize @xBlihg Bérvad-glée technology to
. execution environment for a client-side script i .
simigaliedin SERYFrrfalentfide srecubion epfirogiment {ag B capfesidgssript generating
j L. (" ' i [ "
e SYBAPYftrh 56 PRI 85 SRR, L PNk A Epony
simylhter sovealed ¢o genariteca MO magielingSadiie @ofitalngngrée doercarcode of a

el ik 51 ARV DG TR Al A1re B8 e TRRID Ot finplates the

objdc 138l SO%e HBNIL! STIRVBOM BAE 286 bBlHDSIT APYM & ¥Bhnology that is
platform In addition, a server-side script engine IS

avaitpbérieralmnst anyi senveatpdaifoom. fluradditionsa semecrsidescrpt ¢igme is needed
client-side script engin For ex l.e, if the client .

thar g il e Snchigs e ST Sdpr shenifERriot piginss bt ovagRYg if the

cliefitQisgy RvhSI&ipd a6 5 bdHpt @AEhEahd Sdberindedsa PRIVEdPA script engine that is
executing JavaScript files. The server-side script. )

capablgypirxepmiingdavascsiphiileat Thp saverfide ssripbensing may e psipulation of

' of... ] i - S| it i.ne:.ltself.,
the FRHARC Yoribl Endihé BF bl S BhipEOMME 1P S Dhoe TEM and o
propgy aetvabbide st Gwincedre diveatde rthpiserwagiioe sakrcubhe dxdeeutes the

. client-side script such as . the script 108 illustrated -
cliegsigs eqaRE s’lwggaéi fﬁéts‘“«%‘lﬁ%l%dﬁ%afs@ feriHER 1 tagginst the DOM to

gen&ARLLIRG] édﬁ!&en&kt%tﬂ@%%ﬁﬁge. FIGURE 2 illustrates an
exenplary 1 nplenmentation of a server-side process 200

f oFIEIRdE? iikuptatesiani ¢Xeaiplpagempbmodntaiont dfea bEiMer-8d¢ process 200

114). for .a. Vb pa erei LRt age has all . ..
for ding e yeP i o e Rl Gagblet aRerts, pScof the inical
pagé hdsugt thatgtaMdontent 6f @k W&?gégé. IHIEGURIESS {5 iRWdtRfed with reference to

computing system 100 illustrated in FIGQURE 1. As shown

the digtripptsdrpenputing sysiemidp illgsrasdantIGRREhL.a Asrsheivni io FAGURE 2,
.0t [ J.eq. .oroviding HTM. A1 hat

the eBich 154 SRRV L rgtio R BRI R AT ol R c100)

contdél Pag. infaendiboaClnd26tic Aok 204 WeBllpagd. NnaSddTMockh202. A
(106) .then is ﬂ%ner ated. The DOM 204 mal\s e 8ener at ed

DOM 204 simulating HTML A (106) then is generated. The DOM 204 may be generated

by injecting HTML A (106) into a DOM parser, which can be a full HTML parser or an

XML parser if HTML A (106) is compliant with XHTML standard. As known by those of

ordinary skill in the art, a parser, whether it is a DOM parser, an HTML parser, or an

XML parser, is a computer program that analyzes the grammatical structure of an input
with respect to a given set of formal grammar. Typically, a parser transforms the input

into a data structure that catches the implied hierarchy of the input. The data structure can

4
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by injecting HTML A (106) into a DOM parser, which can
be a full HTM. parser or an XM parser if HTM. A (106)
WO 2000892 ant wi th XHTM. standard. As known byPCTHUSHE06633875
ordinary skill in the art, a parser, whether it is a
DOM parser, an HTM. parser, or an XM parser, is a
be, TBFRKARP1ePROFEARY taE 2BAHZeFht NRt-OLRETRE &GAl be used for code
structure of an input wth respect to a given set o
gengrgtipm| semanlimetreckimgpirsithply to aasgdhe Srther amisfstamding dfehe input.
in .into a data structure.that catches the 'np!i d
hi (Fe}?éas}dceﬁys'%gfﬂagﬁ%al% ¢ Of??@tl%taﬁdsﬁ?t{fcf?ﬂigﬂc%ﬁﬁe, ego?age’ the
DOBPK20Wlatso sintul £€5 QrifY L5 Foi1d KR Webl BEecd ahdtuding Uk WeSipt 108 for
can be .used for code generation, semantic chécki ng, or

gengiptipg yitlpl eondent of dhe Yyebnpageunbra sereevdi0Aghert extrasts deuscript 108
j | j I [ tatic .
o B Rl 0¥ e B Yy A8 AN Blsttilisorpt bocanse
the saiftd08 v2B85lekigned herittby frgeient [l(?ﬁ UEi Ebgen%ﬂ‘lﬁy%hﬁbd_?ihmélﬁg of the
. far erating nitial conptent, of the Wb page. e
invepBpa iy FATER LN RORFEIAS thincSouBt 1% DYOSHRR fife LIONI 204 for
. Il 3 i s qal; . I t . .
e e e e P R £ Bl 108 s i
usingthe bgquehidgal eirdeif thdeontént iedenfscepty egbadi e stisptedesipeated in
vent i the server 104 constructs the script 108 by

: i on, |
<SCIlsl15c]tasﬁcrﬁ'ﬁ§‘the DOM 204 for <script> tags and by fetching

or TRSRIver 1G4 fARaIdxRéutsy fhic-script FOSSHY hBFOMIMR. S$del tbck 208. In
108 is built using the sequential order of the content

an gxemphay <giehadpmnentt efgthesindention, e besips 10@ 95 gretuead iman enriched

x5 O B0t =L, SRS SO O SR 58 8 s b

objeetse aquessibic @irbogh e Bimebathbas ifNEsipo 108 WhR nGhé Blient382. As a
s executed in an enriched execution environnment where
fes“kth Qle[%al\%% PRPegUstol thp serintd OB rrémasraxpetly osif sbe BAN{204 were a
: I i Ql rough the sanme paths as if the
cha%%?%%?é%%%@%%?@igﬁﬁgﬁg client 102. As a result, the
DO s2illdstegdqrbiar IGUR E hecswentinall8ha kerips tt 08 xatserd aseduest 110
of HTML A (106),. As

or P Rl 2110 ey EUREhE Ve e BRGHEF ) SRl Bggns on most

WeblOBwis, SHenenrstes ﬂg@%z BLAGaiyak st Slpind sgﬁrgrt 5(91 #48¢ provides the

_..rendered in the Wb page. Because of securi
initigl; sepdesitigonfsthe WV elb pageve bhaefows dresrequdse 1 1@ typésilgdrayalsahrough a

i $ St.or on.,the server 4 that provides '
netwhig i Bhngtes e RN D20 HE sl ey owriarardr e semer 104 s
simuleipiesiie théhtisydel s@lpt Yexet@icrl Snidifvnaisdt) @ WallMa{dE B atficient or
connects the client 102 and the server 106. Now

requizgd 4,861 d9(dhe detg spquesial T0sest i therscript 108etrasiclscon theingtwork that
con g Bk AR B0 O GO b RS pppen o e
invefitién geotidey at heliwctidptmetBfithatat Spefled Mecahalandrstorddialon the
server 104 directly instead of sending the data request 110 through the network. The query
may be performed in a manner that is transparent to the script 108. In some scenarios, a
client 102 uses an XmiHitpRequest object for retrieving data for a Web page. Exemplary
embodiments of the invention may implement a different XmlHttpRequest object that
directs the request 110 for the data 112 on the server 104 to the right data object on the
server 104 without making a network call. Alternatively, embodiments of the invention

may stub out client-side functionalities in the script 108 that are no longer applicable on

-5
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connects the client 102 and the server 104. Therefore,
an exenpl ary enbodi nent of the invention provides a
w0 edi7i0812 on mechani smthat queries | ocal dat apcL/OsBEE033875
on the server 104 directly instead of sending the data
request 110 through the network. The query may be
the $8¢cr QOIBHof Sk I8 HHtiohAiRlesiof alcliBMSRA &Rkr HhAhd 8&ipt 108 may be
script 108. In'sone scenarios, a client 102 uses an
muffted sitchgRgduemendyes gt faire angtevemwhey thkascaipt 108 i ewéduted on the
E o Exenpl ary enbodi nents of the invention may
va}ﬁgfenent a different Xm Htt pRequest object that
di riaet sxebitfon’ 6614RS berdpkQ08 Ahodifies @ ®OM202N ThE FEIVEI4 now
104 to the right data object on the server 104 w thout
contaiibeth shenlayorsr iaferaiation and dhe) nitisledoptent dorothienWeb page; i.e., the

DOSoRL4E T BT He 2415 Bt U5 RS 80l s

thensextraets thefext kepreseniatiph of tHeUDOM Q0 bhd k&@fls Gf toathe client 102. See
ide tinmer in the script_108 na{

i ent - b ffled

blockgdfi- 't Rhe tPHerePFsRR AR oIS teaPd Mgy Wdnt hserine fgliont 102
rint. 108 i Th .

receS/RE laR tinili@Br aetnﬁgeggltrnletg? 9&11'8%11"@45—-(%EITML ti‘Bﬂ(g OAB(—)\’F%‘EO ontgins the full

execution o nmodi fies g
initi @CvinRat ofiihes Weimpagien ST hisabhtenhef the ekt paga fnoryrbeet ipalated Aater on the
. the i.nitial conégnt fqr the, Web page; i.e., the DOM
clienfside {3 PPPRA 19 108 CXHRPIRAMSEr BPY 14) i |l ustrated in

FI @JBRbAdimkAes SethY Sivehdsn, [RE B1i&% 1 02Ghe Hd\&ri&{b4 may locate on
f the DOM 204 t he

representation of and sends it to _
the gdmepempeer oSee difforskt edrdputFisant ths tdistilirted eomputingnsystem 100.

LR b T M Bl b LR ohf O SR for e
in ichPl8dEntidedspeQn baIhe SndRboh.UiThe sdiidri 1@Y coMmdcBNb aQfetwé1® 301 using
age. The content of the Wb page may be updated

Wb
a ne%@r&ifin Haeni0Z| Tempeteodeinteiface 393 mrpdudes the rcesspahipirdware and

r i t ' t el L. Q0. .
soft o B ghe dvRAdt by e M6 pIEE Bl Bfling I ices connected
to tleo npisitoek 302 benusdi 61f exiee bf nmmsuitagﬂcs cbﬂﬁ@&aﬂb@tm?tbwlgdsuch as
uting system 100, FICGURE 3 depicts an exenplary -~ . -
TCP@@)%P@? : teéﬁﬁnsé‘ﬁlﬁ%P chiend 192,=¥ts orgapother compier sisfem in the
disttifted Qoh@ﬁ{iﬁﬁr‘%‘%ﬂeﬂﬂl(ﬁﬁ RRE tRrRt 1D0 S dnMENELAN with ®he client 102
server 104 connects to a network 301 using a network
thropglt e ngyerrB Oterfades30det wor k i nt erface 302 incl udes the

necessar re. and software al |l ow t server

10478 5k e LGS §pheRBonft rongrc0R B8 dhnpuvoupu
intef&URBOS! &dcdBmubRatiedlyBsihedd t(bg?étﬂéﬁ @ndfo 188 BetHorkRité face 302 by

sui tabl e comuni cati on protocols, such as TCP/IP

a copygiaeabion bug B 1@x Thp peocesspr 3eisconBgrred gpoRrserats i agperdance with
conJ BTy TR oY RO bURTL o4tk BGF RAIRESET roram
instrob i@t mdP Alsb Iyeoetghodide i g hwkiward fireiaf, ateh 393 programmed digital
signal processor.

The memory 306 may be comprised of any type of storage facility, and may
include, by way of example, RAM, ROM, and/or removable computer-readable media.
The memory 306 may store an operating system 312 for controlling the operation of the
server 104. The operating system 312 may be a general-purpose operating system such as

a Microsoft server operating system, UNIX, or LINUX, for example.
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The server 104 further includes a processor 304,
menory 306, and an input/output interface 308, al
W@ ooomsioeat i vel y connected together and to theP@EUSIINK033875
interface 302 by a comruni cation bus 310. The
processor 304 is configured to operate in accordance .
Wi tAs GBDHBGe, mr@@rr%m BEbb&EINRIVT RS Rivestidn) s;éﬁgf"lm builds

such as the nenor Programinstructi on$
an gy¥irapgeRli ledsinnlate mﬁr ehegnte f diemhside saapt 148 thatpgengratasribel initial

Conghg bf; glsvefgﬁ %E &, an @" h?y D e'ig?ons %%Vﬁ’%’gle@%g%aff i 1{13}{]&%?1 gf () simulator to

s1m1ulatel thelebjeblymudsl o6h fidx auel & arRAVMIREN, cénsihdls the saMadL&le of a
ut er-readabl e nedia. The nenpry 306 nmay store an

Wel, Eggeat i Ag SEYEER gropgent Ry darthargelydea speerside scrtt engine

thattfﬁ‘ﬁctﬁ)ﬁF Y}fersaﬁ-lgéhs tﬂ—J‘s%n r%"i’ﬁ ?%ryﬁ %1?‘ ?0%&&0% ps shown in
gener al - pur pose oper g sys a M<cros

FIGERTE/3rthe penairy 306 ©f $hee$'arvdﬂl\]ll)¢ addmohhlljUé(orefs @iogram code and data
exanp| e. ted abo i n exenpl ary enbodi nents of

that FEVR v st WRoLAF, and 1%)&615’811’"?’19% s§HPle AEPSAHE Nt They DOM

simslb iy B 84 Q:oﬁﬁﬂs@sx @&Hﬁﬁe@eﬁchﬁﬂf\a Qﬁctﬁ)ﬁg'tﬂét :lxq{%l}t Qabuted by the

gener at es the initial content O
procgpspuPas.i eimudstes thenohgent medels puividkd by @dﬂessunhlaatm HITML that

ate the qbject del of,.a file, uch
conf b8 By 0l 5L B e A sG] e TR Somrises
comPlitdeRécutibleimeiri AUNE Mhat WHerd BtdchRd Hynhk YhlScedsor 304, s1mu1ates or
server-side script engine that functlons the sane

behw?e theesametas dirgicript engine uppd byisheglieaht02102. Ther ef or e

6. of
é%P%ona uﬁé orgsg%?ggﬁ ng&étgﬁdyggngnﬂgfQ%%%VP@ESOfa
computﬁi@/b;&teﬁmlsatlo ks 3 VileaniisplayslapE, fovite seslY,Ronfyudr Bonitor, etc.
imul ator 314 conprises

H 316. %@e a

oweS R iere skidedtimnite hsalr cempwes WHRrecogpizn exedatssipction of
comlg?égcf}?l eg&%%ﬁ%%%#p%géﬁfsé Eﬂag‘giugfﬁ@ Eﬁéd Hétﬁfc{ ﬁ gﬁ §te @ computer
Syst@nmudeasaﬁdﬂramefdlaﬂlﬁbﬂﬁfa@,e The server SI de script

enagi.pe. 316 .co S. r e ecu abl.e |ns ructions .
hg‘t@%ﬁ% ﬁ‘S%%?gpﬁﬁ @l? Wﬂ% FYGCcReea eS%tzF o E'éftgésSPGFlﬁC to
struf@RBREAT I dRATBetBSddd el akis At 1590 Bk Iﬂlﬁdéi‘%gd Byt Eﬂéesubj ect matter
client 102. For ease of illustration, GURE

defingsh insthe woperded clajys c&notcmp@nem lsmded to dmmuclﬁn q"eatures or acts

desclc‘l}ﬁé& %{;'bex;es %%h S ﬂ?e & Iegl 10)%?7\/@'%'8 dtaﬁ s%rmeﬁoagag\r/e aru p(ﬁééiosed as

exarﬁpléfmﬁnmﬂmpteemtmgtﬁedlﬁﬁ@gnl ze a wide selection of
commerci al | y-avai |l abl e conponents that can be used to

construct and operate a conputer system such as
illustrated in FIGURE 3. Although aspects of the
i nventi on have been described in | anguage specific to
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structural features and/or nethodol ogical acts, it is
to be understood that the subject matter defined in
wo b@7appended clainms is not necessarily |imteBCT/OS100€033875

specific features or acts descri bed above. Rather, the

specific features and acts descri bed above are

di scl osed as exanpl e forngr afgnpl ementing the

cl ai nms. CLAI M5 The enbodi nents of the invention in

whildte embatumknts iof éhepinyprticnyinowhiph iavidxelysive prapestyroe chrivilege is
follows: 1. In a distributed conputing

cla1%1§§€1éer§ anﬁg?quﬂ.‘?E‘iSudu ng at |east one server (104) and

at | east one client (102), a conputer-inplenented
tihod f i :
|mr31| 5 |Oal Iggnc;ﬁgﬁ?hﬂf@ %3&?&1@%&%@%&16% l?dlgé %t le%srf‘ One server (104)
and ( 402dast V‘G@J dlfent @@2) njt bcﬁh tﬁxggélgéntédlé#etﬂgdt e gﬂ%hng the

page was designed t0 be ge era I ent-side

servee(1i0ay to r0%ike iGAAIonfnNA14f 802 WeB\afld R tie SIRALITED, wherei
ObJ(EC{ rr%rgel (" D(]\/Io) % s V\%ere:ﬂﬁg‘% he DOM (2 {)@}w erein the

initinbeteltant () F tianWeb tpage Wa@ @ésﬁgeﬁﬂ t®be t R PAYElient-side script
wherein the DOM (204) al so nodels scripts (205) of the
(108)etommaipane: (b) extracting fromthe DOM (204) the script

108) ; t h t (108) . of , (2
{ o cmus S no TEONHABo {ORHRED Abigch Teoret {IPONED Cliwt hetein the
DONMLIEAY) lodbls qa;%b aR@QRiic (c@lﬁteﬁ%f ﬁl%tweg ptaE@ Wik dlhache DOM (204)

content (114) fromthe DOM (204); sending t
alsojmedalsicriptsr{2edrofthe Webprge;he Web page to the client

(102). The of d er el. racting

fromt hibbd\/legﬂg%lr %Sff lr% ﬁg&&gémgﬁﬂl& (?gé)or deri ng
content (ext rab&ta@ﬂmgrcﬂm asaﬁpp(qos)aldiﬁdhbymw@@t d@Scause the
and scripting source code In 3. The net hod of

DOM, 204 to copfart e putialcontenhd lﬂhef fb@ thpaeﬁ, t he DOM
further (ltirlc' WG Sctinelthd A Chhlh ot (] (W Sorft tﬁee]gﬁ nﬁzs(,)frr?’tragd

data on e server, using are thion mec

redi r ect(ex he semlqnlgﬁte 1m$1abccmmuu (a]gt4) bbtheddétapdgeaakhetddient (102).

the server, instead of sending the request over a

network connecting the client and the server. 4. The '

metZhod diheansthod af Clajve d ewvhereineexinastirigafroro gl BAM efsciiptancludes
e sent to the client further includes the

Wb &ag
sequeiiaity Ordsrng comicat euFacksd: fromaandneontained by sedriste st ard scripting
sourtcg gode in the DOM.

3. The method of Claim 1, wherein executing the script on the DOM further
includes:

if the script makes a request for data on the server, using a redirection mechanism
to redirect the request as a request for data local to the server, instead of sending the

request over a network connecting the client and the server.

4. The method of Claim 1, wherein the initial content of the Web page sent to

the client further includes the layout and static content that has been processed by the

script.
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script.5. In a distributed conmputing system (100)
i ncluding at | east one server (104) and at | east one

W@ R0210829§202) , a conputer system (300) for enabCT/N§20061633875
server (104) to provide initial content (114) of a Wb
page for the client (102), wherein the initial content

(L) ol o0 s SR BT LA BYer 00
wal 3965, GSER BaRPRSRGE R R ot o Bver 100 o
polESHHGY SRR b, SWEE YLD IR A e i
conk B ) 3033 o Bl 0 AR, Al B 100
conlpiMng204) the script (108); (3) executing the script

(108) on the DOM (204) to cause the DOM (204) to

cont ai n @he idmemary @8k end (114) of the Web page,

using a gerves -si hAt e

functi on@?t h:J slgjorrgéas zigﬁgb@trl@%@%nd’lg 1ﬁleltg%eéﬁ§%°r¥ﬁ3e06)’ executes
complutezrekedutdd@)ustrgetione Xdrr act i ng the initial content

114) f t he. DOM (204); and (5 ding the initial |
t(:ont )em r ?r1n14)(?2>f tfﬁ‘gc ib;g}é“lt(iﬁgtt ‘?@QC&: Gn thM"(h%@)“la’f@. (314) to
provilg a AORHDOR) £F 5k dhd Gaflé BdRent¥i8hE Wlebtslkbge PhAGES&ets (205)

executes conputer-executable I nstructions to extra
of tiie Biebtlage;DOM t he script by sequentially ordering

t ent t d f taj scri.pt S
and sori pt1 ngobour e fitorh B AOREAH R PRabBR o
system of C aB3m 5,exehRIn@I the BX/HUDOYok 8 %MREOﬁntot Sfse the

DOV if the script makes a request for data on the _
DOME(20d} to eanéaip thsciagisbeoniens €1 k) of the Wisbipage, msinigandesversile script

' t f data J.o 0
encf 8 LG LU S U ol R0 Tl
net wor k conng@y i ngextraeting] the itidlRentee( 134 #&h th8DOM €204); and
comput er system of Cl aim ein the initial

5, wher
content of tHe wercpdige the iritigh comentdl]Dne! thec Wibegage to the

Jliebdl@0p2yout and static content that has been processed
°1663qtﬁg script.9. In a distributed conmputing system
(100) including at |east one server (104)

6. The computer system of Claim 5, wherein the processor executes
computer-executable instructions to extract from the DOM the script by sequentially
ordering content extracted from and contained by script tags and scripting source code in

the DOM.

7. The computer system of Claim 5, wherein executing the script on the
DOM, if the script makes a request for data on the server, the processor uses a redirection
mechanism to redirect the request as a request for data local to the server, instead of

sending the request over a network connecting the client and the server.

8. The computer system of Claim 5, wherein the initial content of the Web
page sent to the client includes the layout and static content that has been processed by the

script.



10

15

20

25

and at |east one client (102), a conmputer system (300)
for enabling the server (104) to provide initial

weonreso1 114) of a Wb page for the client (1B2I/US2006/033875
wherein the initial content (114) of the Wb page was
designed to be generated by a client-side script

pr ocess I dapdgtafe B (ol st e sever a0
c tel ons
o A SR AT o

pro@(qﬁ)g Mg R3GRNANG 4] OF aaWéDoi}lﬁ%é %‘%E)cheotzhérﬁ ﬁldé?b 130 )m the initial

extracting fromt the sc

confed) (184P 6P tHeNFeb ?@g&ﬁﬁé Bésignb@%0 ve %eﬁé?@te@w a(&f%ﬂé s1HQ script (108),

cause the DOM ( to contain the initial content
confptikip: of the V\éb page; (4) extracting the initial

cont ent 114) fromthe DOM (204); and (5) sending the

initial (ébnt ehinemen(POBE ahghe Wb page to the cI i ent i

102 T BYS f dgtnhe

EJI‘ ocZesso )ex}g egé%ggggp %er&’z1 eegut“ggfe Fndt ruc .l, Secutes
computear-ggecutabderinstrectiodvtfarhe scri pt by sequenti al | y

ordering content extracted f and. cont ai ned

script tags a@g scnfmﬁmga QQNZ%MS%% laypts g Sf‘;‘ﬁﬁ()lcollleﬂt of the
Well PEoeCidiot &5 bSefQhe WeBipALbd, Wherein executing the

esicazrl pt on th lp%y@ §ﬂ? ft:he Sﬂggl ‘pt nmakes a request for

data on the s(é) v erextra¢tngdras dssROMIEOY) thersedpir(@08); on

mechani smto di rect .1t he.regues s ajre

data | ocal o(5 fhe RIS r?g?}éta(aio 0%%?9@\%6%@‘8 to cause the
DONE@O&Kto covfiin theheitidiontchONAF6f the Wepdpe! ent and the

server. 12. The conputer systemof Caim9, wherein

the initial d8hterfkiragtingibe ingtinl samfent (hé4) s the@OM (204); and
| ayout _and St(@} ic s%l%lhg rH;le Eﬁﬁ&l &ﬁelﬁ??{h)prto %esﬁ/ee% bé/ge to the

the script.
client (102).

O

10. = The computer system of Claim9, wherein the processor - executes
computer-executable instructions to extract from the DOM the script by sequentially
ordering content extracted from and contained by script tags and scripting source code in

the DOM.

11.  The computer system of Claim 9, wherein executing the script on the
DOV, if the script makes a request for data on the server, the processor uses a redirection
mechanism to redirect the request as a request for data local to the server, instead of

sending the request over a network connecting the client and the server.

12. The computer system of Claim 9, wherein the initial content of the Web

page includes the layout and static content that has been processed by the script.
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