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SCRI PT MARKUP BACKGROUND Historically, markup was
used to refer to the process of marking manuscri pt
copy 5 for typesetting with directions for formatting
such as use of type fonts and sizes, spacing,

i ndentation, etc. In today's digital age, markup
refers. to electronic markup, i.e., the internal and
sometines invisible codes in an el ectroni c docunent
that describe the formatting of the docunent.
Generally, a user can view the markup of an electronic
docunent by | ooking at the source code of the docunent
with the browser displaying the 10 el ectronic
docunent. The el ectronic markup of a docunent -
general ly provides encoding of text as well as
detail s about the structure, appearance and
presentation of the text and content in the docunent.

The mar kup of an el ec ¥g@gggpnt usually is
programed using a na?kup anguage. A mar kup | anguage
provi des syntax and procedures for enbedding in a 15
docunment tags that conghplk, rmatting of the text
when the docunent is viewe y a special application

suc Ii{istsﬁeallv;elhaﬂkuwmnsed(fm referrtb yheugrecksebfmérkmgi noanusaripti popy
| anqu HT, XVL nd ASR. NET.
fol ARERRE S et ol Chrmasdiepo B pde 4 lle Tongs st gigs, spacing,
mdmmﬂmte?tmamdamagaﬂaages mafkup 1efedd toC eldctmminsh ftarkup, 1; the
. Ho vel, or. anlnt ractlvea I cat.l O SucC S
inle s 454 SoBSHman SVAATE LSS, S Al iRel s ABCUeal, B, despaibp fhe
fod@mégeaf tieUddindentd WaRrdlg08 wi&Ycathd&gahe hiafkupXe¥adl Electronic
base

user jnput. The markup of the docunent_ thus

doguraent bwdowwé'awsfﬁeéed%g»f the, #Wﬁ with the bywssr digpleyag the
el R8BI dBEuRént.! TRe SREHER harkd) }'.[5 8flh bbQmRhi g’eneﬁﬁ‘} PE&Ades encoding

behavi or has been 1 nplenented procedurally in a
ofdextiaptwellas detatly plepart theretmeturedenpgaranae apé presprdationsofithg teypand

Benttlﬁ%éjxfb%&xﬂéﬂt may call on methods in the script at
e appropriate tinme. The 25 interm ngling of markup

and Thea|thakempof en |e]@t:trom¢ dooiment usialiy kse progtamgheidf ysing 4 magkup

o gl BERUAR drdRPR o pRofITRR crbpiding o o
dohumem degs that@ontcal rtd foamatungrpﬁﬂmtr:.ext ewhem thesdocumentas viewed by a
oo PR aedTAEh oY s STRHEE  Coroenl ShetrmedpR 18 frgras=

inclpdcHTME,, XM cud ASRONET . Ofraﬁﬁor&lly{tgarkg@ﬁlaﬁg’@g&ﬂt&udﬁdﬂdemgn
iﬁl‘ﬁl %I‘EQ‘%( ed and i:lescrlcfed [ n this Background Secti on,

PPPETNCR OF } UG oMot hers wil | recogni ze

t hatHowever, for an interactive application such as a Web application, the content

C

=]

and/or presentation of a document such as a Web page may change, for example, based on
user input. The markup of the document thus needs to be accompanied by information
governing the behavior of the document. Traditionally, document behavior has been
implemented procedurally in a script. To provide dynamic document behavior, a markup
of the document may call on methods in the script at the appropriate time. The
intermingling of matkup and calls to script methods thus makes it difficult to
independently design the markup for a document. Meanwhile, because a script language
traditionally has been procedural and imperative, a user of a document usually cannot use

the script language to design a specific behavior for the document.
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the subject matter clainmed hereinis not limted to
any specific inplenentation for solving any or all of
t he descri bed di sadvantages. 5 SUWARY This sunmmary
is provided to introduce a selection of concepts in a
sinplified form that are further described below in
the Detailed Description. This summary is not intended
to identify key features of the clainmed subject
mat tWhile rspecifics disadvantagesdofl xistibg sygers dwverbeen dllustrated and
G B Sk B R ok ifosth BB BBk R ol Spaioe that
therawbjeop mattergrlieinped hérein ipnad\lindted t@anydpedific mplementatioh don soiwing
for defjning.scyi.pt.-based interactive behavior and
m‘gﬁﬁﬁﬁegthlegﬁ&flgﬁ{%&dg B ated with a docunent. Aspects
of the invention al so ersAUMBIARYE interactive behavior
and |ication |agic associated with a docunent
ot ke N ot SHtodhes A feloshon o andrats R atmpltted form
thht &€ furiBbr dEBdribe@ below e Drtafled DeRNpHEH. KIhik sufieey Rindflintended
the content and 15 presentation of .the docunent

toidgtifclex eaiurek g claieyed Suhiosh Eietiesy nare FiGROs 1o used as an aid

inRRANSneAhS &b PbF tHBE KR s@jety Aldfert © Program scri pt
mar kup for a docunent to défine the behavior of the

doc uinpaets ofithe imvention make wailabley styivt markaip Jensyagsrthat provides a
| ki i [ r . .
GAEFES SRSl e RSP SRR Mg BB st o
asgviaterewith ardgouinent. haspetts of e énvantiperedsoednabla thelipteotive behavior
Qrtd ' udi . Of e _gener r t
Jpbliifgh fels EhindtiVint, oilEn 8 B uBtind T A o TR e of
thel aloowreait ('sripe ndirlap!a\sephratdd droge nexrkap coardrnipg pthe tcontent and

and, t.he scri pt ku ortignh are separated from each
prssteﬂt@h‘)’? ﬂtstflﬁggwmgeag@ﬁwgﬁﬂ\p 511 hough the script
mar L(Dkib ﬁlﬁédt io® rme’myenﬁgﬁ efplobeh l&b‘ﬂiﬂ rrﬁa;klfp lbﬁlgixageﬁﬁprg%rain script
rkyp el ements in the general = markup portion. n ‘
mgr@ea W EeumFY fp dg%_af ﬂl@bghwé of thedogument. nkheseriRymarkipgmay be
inSlaféddlor 'MBfekdABedd @h td @Rhrkup @bdEIREL RBMRaing " Riafkup Clifdtnation for
mar kup el ements. For exanple, the script marku

mar k . p
dignlgyingh e docymgnt; nkheygakep dequment may fsther dpeiydecs genera) qnagkup

porBéie IR B Rz Un8 R Hiord Behefal GRAFRRYQBLSNE HSTBAY the cdent and/or the
reference el enent may includé one or nore references

appearance;of the dqcameniste de gisplapied. sErg grnerahmarkyp ppusionjagd the script
TRE SORB t g?.ﬁi ORG il .

mo bj egt S ?or gfgsﬂgg %{rilo?altg?é% t etﬂﬁglh avP ch o? ?he EhRbo script

meykup portiont may defiies behayiers. of| the geoeraldmatkup valankenisein the general

m n]%g&,ﬁoﬁspect of the invention, a script object nay
cOo N "one or nore attributes such as a property

at t rihaet@darse rmeitth enbtisdr taspdsti o€ theaimvention) thet dcripbutagkup portion

includes one or more script markup elements. For example, the script markup elements

may include a script element that contains a reference element and a components element.
The reference element may include one or more references to script files used by the script
markup portion. The components element may define one or more script objects for
controlling the behavior of the document to be displayed.

In accordance with yet another aspect of the invention, a script object may contain
one or more attributes such as a property attribute, a method attribute, an event attribute,

or a reference to another element in the markup document. For example,'a script object
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or a reference to another elenent in the markup

docunent. For exanple, a script object -2 nmay

reference a general nmarkup element in the -general

mar kup portion so the script object can control the
behavi or of the general markup el enment. A script

object may al so reference another script object

defined or referenced by the script markup portion. A
nmsz réfgrenasla geoeraimyrkep elemend i thie .gererad narkuppostionush tlecsetiptt object

t di

okt 54 Pl R Y S ol sfaint P50 B iy ptso
ra‘fﬁéncaranetheﬂkcnpﬁ bbjectt defiibe oL veftrtnded bl the sdsﬂpt mmpsﬁdiruon. A

i rkup .wi th devel o eng lned . In ]
SBE ot Py f FoMBeih gpd AERORLBBS i Bt gbiect, 2
bﬁxﬁihg mbjeabjaaa tanrmuon 6&8&16%33%& ‘h%ﬂdfer?ﬂﬁ isuapms;t:ared [@ér an event

ec a I Nal (0] ec aSSoCl a

°'3ieét E‘f% blbau@ernﬁﬁw easclgv R widh devela P%rc‘}e"%ﬁ}tﬂ s,

obj et adotdanée Svifhr epﬁ&&l& Adpetnet ey uﬁféﬁﬁ&t al Qo SGéot may

In addition, an action obj ect associated wWith a scri pt,

cIpuEeateyth p@@?th@frwnt abjrst | Far example, 2ohindipg Abjestassociated with a
fi tob
sGEE VR MR b 3 RBIRAY o e AP byl S RO AR dplher srin
01319?’114 bt adglifjome an apntion objsctrarssog:ateé “athprsopleirqb;ccmmmrma specific
C

aiioh Jpr Bl ekt 5P sBE e e SRR e to cxocute a
ngthbé nskwniated dvitin arzdiees scrfipttobjest omioenonfigure i propertyessemted with
rgﬁrbee ! 3gdfale%t appreci ated as the sane becone better
AN PEIPE8 Y reference to the follow ng detail ed
descripti on, mmsca&emdmomi&unmmwm t he

acco in dr aw ngs, rein: RElIS bloc

o ool bteepila efnerieriat 2iemi gL iog e Rongamt cisantatst, SL Biscavippiop will
bedne rfpére '?@Jdll!y @tﬁpﬁﬁ%& a8 tHefsainb %eéaﬁy@mtbpﬁnde&@d%cy I%fdralce to

a bl ock amil]ustrating an, exenplary partltlon of

the fHlewigg d esfgle@ AEFRrIPHRm oV ReR fakanoinosai st it fthe gecompanying
dlabuRBWiReinand FIGURE 3 is a text diagramillustrating

an exenpl ary mar kup docunent inplenmenting aspects of

the F 1 d# a YeckpiimgrampilustRtuRiap EXeRPTHe coetigg; sygjem for
uﬁﬁé&eﬂtﬁk'&sﬁie&@%?ﬁm%@n@&x%“ bes exenpl ary embodi nents
I nvention. However, those of ordinary skill in

t he EIQUR«W lis apeek diagram: Wastrating jap axewhlanyypartition of a markup

document according to one aspect of the invention; and
FIGURE3 is a text diagram illustrating an exemplary markup document
implementing aspects of the invention.

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.
FIGURE 1 illustrates an exemplary computing system 100. for implementing

aspects of the invention. The computing system 100 includes a server component 102 and

-a client component 104, Generally, a browser 106 is associated with the client 104 for

displaying a document such as a Web page. In a typical scenario, when the browser 106
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can be made therein wi thout departing fromthe spirit

and scope of the invention. 30 FIGURE 1 illustrates an

exenpl ary conputing system 100 for inplenenting

aspects of the invention. The conputing system 100

i ncludes a server conponent 102 and a client

conponent 104. Cenerally, a browser 106 is associ ated

with the client 104 for displaying a docunment such as
requédi o fizplay a docuaneny, [2igC,al Wels papey the clienh #0# dehds Ddasnment request

6 -3 requests to. djspla 0oC e.g., a.,\eb
topti serventoRe fhi et 402 Bin St JBE SR 104 15, e afihegt 108
coiwih o n&aa&k pdiﬁr@nﬁ' f61/ %‘Sdigfﬂaﬁﬁ@ !me_squ%teﬁhdbcﬁi_n'b?nt Th& 4narkup

t he mar kup dogunent cont ai ni n rkup i nfqrmatjon
dacgent; 108 mg); fgsttiRe ﬁaéﬂ@é%wdaw‘?ﬁwﬁﬁ tﬁ‘hg"rﬁ%rlﬁap Oten, the
sefRE YO thOSliMBY04Lekist bn kHE sBmé 84 Syskdh. ANSAGHIE dhey may

th the server 102. Oten, the server 102 and the

xtpB Aifferen comsguter syviemnd sappugioas threnehaynetwerk (not shown).
Al't af nafbiifdelits JFBY ifVRMionS ipot reCidviflg tHeSh QQ&%%E%%& the

systenms and communi cate through a network (hot
brpwses 106 @arsem and dterptets thevmarkip docunsnh 148 toe display) therzequested

R e RGP R e A Brove P G ko BRGRRRL THY,

r e qUs s¢xeuntplacio embeditments cufrtie ngyventiort, Hbe oeikupi document 108 for a
rovided in mar kup .docune 108, |

et pla o Bl AR HgHE ki o0 ab el MR gndvor

présentation dbthis detiment.C Tha snaskipbdocmage 108 furthde mchpdercoradeferences

B Rl e B Rehaii ef e Aotmitoh  IGHB £ AEAGHes ctomplary

blodkel dﬁdﬁ'énﬁk{tioﬁ Pr&EMOE BSthe w%&mw no¢.hak sHedh REPIGURE 2,
behavi or of the docunent. FIGQURE 2 illustrates

the yreargipa dgeumeptol OB singlpdas  general mAskupy Roskon 403 nd @ peript markup
pd¥B&daua, document 108. As shown in FIGURE 2, 15 the

mar kup docunment 108 includes a general markup portion
202 Theeacralompgiup paxtion 302 definck the Pomattingef te rentgpt and/or the

ox’@?dilkagﬁea%ﬂ{cg bPfhe %ﬁém%ﬁ{ fo'%%ﬁifsjp%ggé Ofﬁ?%‘eﬁérﬂ%& guéi é}g’t(i:on 202 may

Y

content and/or t overa eararice of the ument
defige pre o mereppetal MHrbumeemends. FaaekapplpdiGURE 2ilnstraigs that the

o8 BRSPS, SO o i
magini (ehengot tA A6 G2 geneed] udakupmeletiept B (3@f)cred angenkrap markup

SIS such as a general rmarkup elenent A (206), a
el§4[<§nera?§()|)riatrkup el ement B (208), and a general markup

el er@mntheZoth& and, comtenh of dichetiphmadtyp ponioa204 defitidscinteractive

i pt .porti.on 204 defines interact] .
oetind et SRR oS iy it obe e SPER (e Br dplaved. In
enitsditn@itd of the lifveatiom| thy eehterdt of the script markup portion 204 defines or

references one or more script objects, and instantiates the script objects along with

attributes defining the states, property values of the script objects. As shown in
FIGURE 2, in embodiments of the invention, the script markup portion 204 is separated
from the general markup portion 202 and is an independent portion of the markup
document 108. Alternatively, in some embodiments of the invention, the script markup
portion 204 can be included in a separate file, which is then referenced by the markup
document 108. As shown in FIGURE 2, the content of the script markup portion 204

includes multiple script markup elements such as a script element 210, a reference
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25 enbodi nents of the invention, the content of the

script markup portion 204 defines or references one or

nore script objects, and instantiates the script

objects along with attributes defining the states,

property val ues of the script objects. As shown in

FIGURE 2, in enbodinents of the invention, the script

mar kup portion 204 is separated fromthe general
dmamﬁ@WZQMMd@mm@@@ﬁﬁddnﬁEZah Boiliche gaersl matupiebaments and the

ku 08, . Alternatively, in some
Smﬁ%gma‘ n%ﬁ Qtfgfﬁﬁr{}aer%?p%ﬁnﬂ{t%e scri pt markup
por tIlnom ékerhphanerhisodimett ofl @@ ihvendors ebascaipt elbment, 21 Okdefiles the
hen referenced th ku ocunent, 108. As
ovsFall 0P OF el semt ek betfion 14 RH oft gty 1 Hig sl maricup
pateoh 204) sAEM as Itma: Irdfeieﬁcewéﬁmr@hpz afd it cdﬁa;sdnaﬁs 681@&@02154 are
such as, . a scri IenEnt 210, a referen

c%iagl}edaw&n&w et 210z nRsferring hacksip 1g t;yhé? &terpreﬁns

thERErpH BBk PoRich 208 8hé Hews&A0b aawg%smeugl merseﬂps el@fn@nt 210 to
cal I'ed nmarKup el'ements. In an exenpl ary enbodi nent of

interpret heeincluded defiwitionsy isptto cdegide the belmvipefofnthg dqgument to be
Al | scope of the script markup portion 204. All

other elenents in the script markup 5 portion 204,
s uc hinzgesabotisnentst of theniowention.the ref@ e siahenti2l h@ﬁmnwspt files

R ik Bob IR ol iR ety B Rl marky

dacumests 10Ht Ther émtqmq@ cetiptofile® @dy deteil dapendsecy frfGrmation that the

navigates through t crd pt, el enen I nt ret .

it PR Ao P AFeREDYE che, SRR SQIE 8%, 2t P pvide

mtﬂ‘lﬁndﬂmid)ﬁedttaﬂs Oofbripd nafiup yedéinenisO défineé rob aeferatibéds nofthe script
e |nven|t2 gn the reference el enent 212 references
PBPTUPP2RE  external to the mar kup docunents 108

t hat T @nifoRehtd ¥leMBAIMIRA BhGHE BhS of ﬂaohh&rﬁabisjua deﬁmtlons that
docunents 108. The external scri es may detai

SR B ho PRSI P JoRA o CARMRY e ppggiments

ofhRE 1nv€ﬁt?cfne Bﬁré%rxnorte B 1R $EDHt BB ects qsﬁ&ti ih tﬂe%mimﬂen@ 6lénent 214
pr ovid | ement ati on etalls SCri pt mar k

up
may éqf@rﬂm@ & deBre hebpvips ﬁéé’éﬁ ¢rrmqrﬁ of digeeparal magkup elements
ineRa&R tﬂ&%énbﬁpmgl% Jiie, s@rponent s el ement 214

contali ns one or script object definitions that
act ﬁﬁ%éflilnﬁratehealbsmlw whtkup edogepentd 08 implementing the

© oh@ﬂrf)ﬁ?rr%?uéj @Fﬁ{éﬁ@ﬂh@@éﬁ? @ggﬁg&ﬁig %efl nefc'l&s“‘l l,{ﬁ@hkg% the

eXsoIpon) matlslpsioemmt 108 4ontams/a hiefagchinal s!mmute He redrchdefei makup

oGBS Be StyniRe: B allel el SoclBET =Rkt FRASHRqmegy nctuces

tagf) s denoted by, for example, <> symbols with the actual element being detailed

between the tags. EBach markup element includes a start tag and an end tag, wherein a start
tag begins a markup element and an end tag ends the corresponding markup element. For
example, as shown in FIGURE 3, the script element 210 begins with the start tag <> on
line 3 and ends with the end tag </> on line 34. As will be described in detail below, the
markup elements in the markup document 108 further contain one or more attributes with
assigned values.

The exemplary markup document 108 shown in FIGURE3 illustrates
script-defined behavior of two counters. As shown in FIGURE 3, lines 1-2 illustrate an
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FIGURE 3 illustrates an exenplary markup docunent 108

i npl ementing the exenplary markup el enents

illustrated in FIGURE 2. As shown in FIGURE 3, the

exenpl ary markup docunent 108 contains a hierarchica

structure, in which one markup elenent may be

cont ai ned by anot her markup el enment. Each markup

el enment includes 25 tags, as denoted by, for exanple,
exempRyy Betletal matkup ﬂoi’t&)naoz u Hleree t\mm‘brabﬁiafk@p @izheentsecCounter#1

etween t he t E ment , cludes a.start
L AR . T AT O A I L g g R
"Bt RbaH "ara TouAie 2 Nas /179d " aReib&e d&thttﬁbevw CamRaNE ey
mar kup el enment. For exanple, as shown in FlI GURE 3,

t he Ldpgsi3pi4 dlustigtn anergmplagy seaiphimaskuphoriom?Q4 thatysnesifign the
béhhﬂsr %facﬂéi &0 d&)uifﬂel'shd ddiﬁd ‘%Hdhﬂe’slii-fhts%»@mhba{lﬁz 3ﬂ1e 3A§igna1s the

descri b bel ow,

begln@mmfg definitien fmu@pmgbummm elarpet 210 mdehnec%wmiah the end

e t
of 12 Rfinfibh" e lelleR” sl BopRACHANERIR, M Bpomlify roference
elelhdtml §12 éﬁn@ss 83; that }MksdlemeEaMaS@ahtaﬁlﬁsa-FAdaS[ﬂ\jbandoﬂﬂﬂS€om'ols js.
RE nes il

LuexxseQ:rgf \é;ﬁ] tg X Gijiemﬁ;gaﬂ( ﬁom%o&p he%gfltﬁ_@ia{s dgti}xes a plurahty of
scgplmhjeﬂs rmt‘ ktappdd, dineno Gefﬁesmﬁoﬁp#ébjeca@duﬂfﬁ‘lﬂﬂﬂ &lw#i%-lﬁrﬂﬁedas
Ldefi rein nter#1, ha ut &

cpReng e Tng 3, SRR G peinh i e Fbten 304, et s Cidfnea. as
"caﬁﬂtérabuﬁ@ hid & ham%f\vmooe " (I‘Ii’élﬁécﬁfﬂeﬁ%hames 12-16 and1inds 17-21

|IIutrate an exe scri t mar kyp portion 204 that

o dssCpippobept %ﬁ%ﬁﬁ?ﬁ 4467 roparingicals e tor ¥ effod (isgonds,

en'aﬁlei hﬂ"@\%ntlol%ect 51?&‘-‘(568 878)l Mn ebOfiman:s bfiRRlitvehtsh, a scnpt object

begi nning o definition for _an exenplary scrip

may Ehkide ong @r appde [sphecriph objpeihalFer exEpissdhe saript ﬁ@ect Timer 306
infGadsni ! cla‘r\'/ent-l_l'b }e@(eﬂm{ 368/ wdhptf%ﬁllée‘? %ud%&oa%nﬁétﬁ‘fle%bject

an exenpl ary erence” @&l enent (l'rtnes 5
inyokehetliod 3t1wo fava@othﬁptexamplasth&t seripti gbgech nldabel 312 defined in

hﬂ%gbf%i%bﬁl{dgg?bingmg ﬁfﬁ‘ 6549-32 illustrate an exenplary.
t

onen hat defines-a plurality of 10
scr |Iptexeﬂmlwxytemboﬁmene«fahphmntionmescmt olgjéat may be asapma]ul with

b t n
ond b g (R e LB oo B B8 RBaviondt W o g
An attribige tarf be domexaniphe) urpr@re&y anﬂthbdsoraam/ademeaseciclated with the
ﬂloogo."_ he c‘ge betwee $¥ r d i 7- %} F
ScRRl AIEds i gt % “ec’i‘tre ‘i‘?ﬁ? ‘t e’ﬁ%‘ fragpoent.  For
e)mple?diecsaﬂlﬂ»t%bbjeet gounteggeli giﬁﬁ@ fmdﬁs a peipe : Qfmﬂ?ﬂe "jd" and
event obj ec n.e S.0 e
a PrRDEY fhute, value {fg ‘Eﬁt‘@Et"%j)fSt ﬂﬁbﬁﬁwegﬂ grfineg in jipp L4 has
anSHigthd 8 rdtiﬁbut@bJM&ﬁ&i" &l is e@éﬂﬁplaﬁ‘ exbhiflaSCrihdtbm&R? @fdthod. For

Tinmer 306, includes an event object Tick, 308, which
expgplen steadhof wpingsan-ayenobjeshIigh p@f the script object Timer 306 may have

an event attribute "Tick". The scrip object Label 312 defined in line 22 has an attribute
"targetElement" that references the general markup element Counter#l identified as
"counterLabell" in line 1.

In exemplary embodiments of the invention, a script object may reference a

general markup element defined in the general markup portion202 of the markup
document 108 and define document behavior associated with the referenced general

markup element. For example, the code between lines 22-26 defines a script object

-6-
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i nvokeMet hod 310. For anot her exanple, the script

obj ect Label 312 defined in lines 22-26 includes a

bi ndi ng object 314. In exenplary enbodi ment of the

i nvention, a script object my be associated with 20
one or nore attributes whose values are used to define
the behavior of the script object. An attribute can

be, for exanple, a property, a nethod, or an event
Latwt 312 thabreferencas theegenerek mpkum blewent. Comteritlt défined én liwe/l. The

o fhpVeen e LT ol Bt EBlset BB B Flfgnc? s, el

mhikup @tenfenp Comer#y defiriediib ihe2." Cdﬂseqmitly,athp scripe bbjgcts Label 312

"val u T action obje | pvokeMet hod 31
a@eﬁ‘i‘bﬁgﬁq may FH?& Ea‘i“js Shthege “I‘R ffpgnts 1 and
Cbﬁlﬁér#?.ﬁlﬂaegcﬂe@almﬂﬁfp%ﬁioﬁam i ncrenent” net hod. For
exan&ﬁnil i.nstead of usi ng an event object Tick 3

t he hodiments.ef theinveptiong g spRR} oRiFsbMay oRpMRicate w1fh another
s@fp@ Bb}éétt l%lzpéffd"dfun TB}%cﬁTérdcﬁo&J@;b&lC&cchi‘QﬁE o?ihzsp%ﬁb Be&ht. For

[ ine has an_ attri ute t ar get El enent "

R éherakodiments,efifhe ventign|a Retin Obwemakaﬁ@md with an event,
tHed&%Jlréﬂc@ dof""'@hlch GRS L&Pﬁiﬂondlh avitChahdled Owiu@h may link to

I nv ntlon a scri pt

exenpl a nbodi nent's of
dm}omlrder%lyd r@ﬂe rfoncesriup glements|in nthe kuwkey slosment$08.neln an
ekl okl SFHE U RRG 8 b Bl I LAL: gor goocitic

awtmnh tat lbﬁeper&imeda pIC ek gﬁeﬂme saipt oln]aat.k impthe cemportents fetament 214.  An
2-.26 a scr

h de. b d )
ofghibRy ot Baf o0 SWRER b afbiinty gk Bcndh bt Bbject

Anam&uqmeﬁipmfm atuﬁoamtbert#lcomg‘urme @raperty assecidted 'Wi’fh anothde scnpt
bel

oty T artea i caborenb St F Svotlng, Refp Ut S dah Ation e also

saipt bsjeas ireludinpeond-or @RS aEibalkk! Yor éxﬁﬁlpfe? ﬂiel%bnﬁtkbbjiﬁf '$1mer 306
Lahel 312 and Label 320 may specify the. hehaviors, of

cquiging, ah event abisck d k08t ienabiernont f phich, inttiatescp, Agtionobject
idvBkdVIGhSEND! al THER LR DL ' ﬁ%k%%thoh@l@m@dmﬁﬁﬁutgf"target"

the invention, a script object nmay conmunicate with

spemifYing @ taxger Serpt sbjestt"doynterdl.f foF PrkavEPle—opd én fatibye " mephod”
R A0S fo B pefforREnthétafp) \é@é&hf)t doct, exanple, in

errbod?ments of the Invention, a script object nay be
ass odnethesFxemplaryanechpeiam for qui scrins ohieeln cemsnmigaieayith another

sl phiBheif bl SamRGh o Syfidhs dHpGHeRy o B Eilof Bt with o
propertmd amathlerigeripb olyj eatythe 8iBge oforepropexy this as seflected on the other
nt of .t he nvent e n .
PfSRER R et S oL L ERIRE S30F Gk BRRCLEILo 2 s o
bmding mbjeof 3 ]1'4h ellechindihg objpe 614 hasnant itmbutarf‘ﬂaméottt&cté thatrepetifies
th% 1sf<1>i'ipﬁgbj ect and an attribute "dataPath" that specifies one of the script object's
properties with which the script object Label 312 will bind its property "text". As a result
of the binding, the value of the script object Counter 302 defined in line 10 is reflected in

the "text" property associated with the script object Label 312 and hence is displayed in
the general markup element Counter#1 defined in line 1. In an exemplary embodiment of
the invention, a binding object provides a transform functionality that transforms the type
of the property that provides the data into the type of the property that receives the data.
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exenpl ary action can be to invoke a nethod associ at ed

W th anot her script object. Another exenplary action
can be to configure a property associated with anot her
script 15 object. In a typical enbodi ment of the

I nvention, both the event and the action are al so

script objects including one or nore attributes. For
exanpl e, the script object Tinmer 306 contains an

Feexamplopfhe ¢tansforok fildOiiynalityeforethe bindimgrobjeot 3 Mimaghconvert the type

initiates a £c v Q...The \ .
ot et proReitie By, SReR T lo e BHRSERERRRE tiadd By extr
"t arlgiito be B.mmstfqﬂ theg FiGURIE@eilllustﬁteg phly exemplarby formats of a script
0 t-"counter for exanpl e- an an | but e
mathap (SEuSEe S0t Sheigne e S 4E T Fvariay . Thsse Sl qraplepy formsts
shodld! Hecusk@ F lnsb@fibPpurpbiies Gﬁly @B@Jefbﬁémpmhﬁity do not limit the
mechani sm for one scri pt (0] j ect to conmmuni C

sCHRbRARIP langragstotistrdeyt crpodmnenis fith INERtR 1P Spﬁ%ﬁc formats,

syaRR e in@ioRAIARE {inérEa. OFB% eﬁaﬁm@ tthdSeftplarydatkud document 108
property of another script object; the change of one

hqgrhse@ tlhlytrqt@msm&% syt agd Sermatse I&Wpr ﬂmse) pEprdinaryskill in
M@ﬂ% | r a
thgl inc 2%335%% db%nfl gﬁgbﬁ‘gg %%9 he b| négl?ér?g]{n Bfferent
matkup b?nmas $val anH TMLL, ASBGNE J daSaipb Pbieet Notatien, etc.
spe folsTHCIel t
ot sl SY3he Blvpt®E e ifpef e chirbi ele g spript object
mpdelpeThe empt\ndoject/\hlodbl tfbreexamplep tspaitfies cdttribates,| suell 2asvprbperty,

i, Ao BicBP iiPites; st any sl st S apodaly bl dpsht B dephiated

with e Js&'lptsobjafﬂrﬁﬁdeﬁd Tm: sdrijbe objeei hiodglr the@ ik Vtegistered with the
i) 100 35 EAFIP SOV o B AEor AR il B browries 166, The
broRudt166 s dBbWHRSW ltdlmtar;nst ahd ptddeddia s@ﬁﬁﬂmﬁ&f Jrstantiated based on

enbodi nent of the invention, a binding object
the sernt abjgctanadeh AT Breslh thesenns markup,lansyage Rrﬁﬁﬁ@rlaf%ﬁectmf the
mbéﬁﬁ%n 1@éxtéd§$1eqmﬂ% bW s&rib%b Q&%Ydd@ﬁ%aﬁ B@d&&%@ aﬁcﬂ%e%lsie% with
type of the property that receives the
a broxvspl for interpreting serind mparkups @pmt@nmguspvptfqbaectswéstmﬂ%ﬁﬂﬂgsed on
convert the type of the property
thgrg)%rgﬁg)?gél}%m%dat aPath" into the type of the property
spechlttioggh bype'Cts eoftthe invenfion hayewem dessribed bl langeage specific to
I L, I
s%g%%?aa%r@ J%] et %Eicélg é %i agt)é qpﬂ t@ﬂé’ m{dlgltr?{gg%g zhag E}e%ulg FCt matter
ddfined nmtherappemied ﬂammaw&rrq:dessmylyﬂnmtﬂtte théSspeblcﬁquehtllues or acts
[ tion.purposes 123EMm
g8 By RalBen PO RLIRERE 3o Rl posbribaf g BB dlolosed as
emfdpmfeﬂnd)qflmphnﬂnwthsclaﬁnst he invention to the
specific formats, syntax, and functionalities
illustrated. For exanple, the exenplary markup

docunent 108 has been illustrated using XM syntax
and formats. However, those of ordinary skill in the
art will appreciate that aspects of the invention may

be inmplemented in different



10 mar kup | anguages such as HTM., ASP. NET, JavaScri pt
(bj ect Notation, etc. In enbodinents of the invention,
a devel oper may custom define a script object nodel.
The script object nodel, for exanple, specifies

attri butes, such as property, nethod, and/or event
attri butes, and any sub-script object nodels that may
be associated wth the script object nodel. The
script object nodel then ¢AIMSY)i stered with the 15

browser 10, for appl e, through a type manager . . )
s CRie el Qi BPeionin T opsciiBve REBET gnpiilses s
cliinfevard Wit Dasifolievsor et and process a script object
instanti ated based on the script object nodel. As a
result, the script markup | anguage provi ded by aspects
of the iAvmarkipnddcumentt(E183i Horedi on t 4 acomputer-seadahle medium,
obj ect nodel s can be defined and registered with a
CHPRWEEr for interpreting script markups containing
scriptgeplhie ﬁiaﬁcuglr?&rﬁéﬁ g@ﬁ)e ¢hab 33Q6de8None2 Br thére Sgenkidl markup
obj ect” nodel s. hough aspects of the invention have
elraers; @84 cri bed in | anguage specific to structural

oot | _ . O
ea #rsgﬁpta%% ag: p@&hﬂ@z@hp%&ais t@g{aae& fron® thé éétﬁehrgl markup

under st ood t he subject mat defined In )
pParpere@dedand content ofsthe aeriph sadaw portiop (RP4)iinderles one ppmore script
i eatures or acts described above. Rather,
n@ﬁ@ﬁg%g%? ic features and acts descri bed above are
di scwizesein cangent 26the senips nmrkuppostionf(204)defares bthavipr vfie document

lains. 8 Al odinents of the inv ion in
ey el i ebom (A0, SR SsEpt e appb et e g
are defined as follows: 1. A markup docunent (108)
storgd orrhe nsRKRdRImERFTNAiM 118t ond MRE lofié BBmorRe script
general markup portion (202) that includes one or nore
mgrkmp reldmentsr ik wprefesdreerelenent eonthiving one pt more keferepaes tto eristing
(204) that is separated fromthe general markup
scoptfiledn (202) and content of the script markup portion
(204) includes one or nore script markup el enents;
whergi n 0 SGIA j 4 .
ot 1 ies Rk dyehidfy 3 il AR, BEY bt @8 o Bl dhore eerio
mBRip eRMehtd %) collpbhét@Sel Gdnt Hiat dehinel e o@ﬁﬂ@@dcﬁﬁﬁ(m&fs. t he
docunent. 2. The markup docunent of Caiml, erein

one of the one or nore script g
4. The markup document of Claim 3, wherein one of the one or more script

objects references one of the one or more general markup elements in the general markup

pottion.

5. The markup document of Claim 4, wherein one of the one or more script

objects includes one or more atiributes.

6. The markup document of Claim 5, wherein one of the one or more

attributes is one of a property attribute, a method attribute, and an event attribute.

7. The markup document of Claim 3, wherein one of the one or more script

objects includes one or more script objects ("sub-script objects").



mar kup el ements is a reference el enment containing one
or nore references to existing script files. 3. The
mar kup docunent of Claim 1, wherein one of the one or
nore script markup elenments is a conponents el enent
that defines one or nore script objects. 4. The markup
docunment of C aim3, wherein one of the one or nore
script obj ects references one of the one or nore

I
OEnar ), BBl SUBALA 0y VRRSk T s i
a BiNging bbjelSoPERnSingBA Sttrffuld dTlthe RBpESHickt itk ba! Qﬁ%u@&@f aabther
nore attributes. 6. The markup docunent of Claimb5

scvipsbgect, witeeeimboth hitritmiss ace property attdbuted. but es i s one of a
property attribute, a nethod attri bute, and an event
attribute. 7. The_markup document of G a

one %f t Hde dnaélﬂtprd%mentsq,f ¢lpm 8 o\ﬁl}eset dhe lneqhae ehleetrﬂgclesles a
f"% %P t i b EF’ i Cﬁ;\t)hgfc&p bd?li m&% t'ytoﬁ 8f fhie athfifute of

thé%tﬁéi‘rsbtmtogﬁbte(:ts is a b| ndi ng obj ect for connecting
an attribute of the script object with an attribute of

anot her script object, wherein both attributes are

pr opéx t y Thietmarkupt desument of Kiiaine; Whgreiiame o tite sub-s@iptiohjects is

8, wherein the binding object indludes a function for
angyAWabischg type of the attribute of the script object

into type of the attribute of the another script

one Gt " ¢ il Tl Hobiert 5 CRI 16 yheBlnt LR, further
matieesrmrelsem hetiaRR11ing whed 18/d8wHen theheER bBcukdle event

object further includes an event handl er detailing

what to do when the event occurs. 12. The markup

doculZent Tk n@idaipndotdmentiod Cidim 1fl hwherviprihe éventhamdler includes an

includes an . . action gbject that initiates a specific
“&ethUﬁ%HP?éH“W%WéPe“ﬁg C gtion when the eveph BCGHEY kup docunent

of Claim 12, wherein the action involves executing an

at t rjsout g[‘hl‘és aglEI%Ecﬁ%]ﬁxa u‘ﬂque%&e eﬂtﬁiﬁé §dti'3ntuli’s%lves executing

att r| but BPut e
R TBIR S afdthdplseripiodidet, w»ii@élﬁltﬁe att&tsutam]ﬁ&hbdlatﬁtmes
configuring an attribute of another script object,

wherein the attribute is atpropert
14.  The markup document of Claim 12, wherein the action involves

configuring an attribute of another script object, wherein the attribute is a property
attribute. :

15.  The markup document of Claim 1, wherein the content of the script markup
portion is stored in a file and wherein the script markup portion in the markup document is

a reference to the file.

16, A computing system (100) including a  browser (106), a
computer-implemented method for interpreting a markup document (108) to display a

document is provided, the method comprising:
receiving the markup document (108), wherein the markup document (108)

contains a script element (210); and

-10-



attribute. 15. The markup docunent of Claim1l, wherein
the content of the script markup portion is stored in

a file and wherein the script markup portion in the

mar kup docunent is a reference to the file. 16. A

computing system (100) including a browser ¢106);a

conputer-inplenented nethod for interpreting a markup

docunent (108) to display a docunent is provided, the

met higcergrotiny the madup decasiedt (108)tbye mar kup docunent

(108), wherej.n the mar kup. docupent_ (108 cont gj a

script el TSBRIHRE (CORtSRL °3‘i‘?gm§‘gd‘”g§ﬂ &hey 15%‘?‘%‘ nge ﬁ‘ﬁ#&? I&§p Seript
nidfl& T20%) d6fAD bdhdivior SFIRY diichsiet @ beditplayRat ai ned Wi t hin
theyscrlpt el ement (210) as script Rﬁg?kup (204)

defi ni ng behavi or of the docunent to be displayed. 17.

The hkt hotheohetBdohClagn 16/ wheetin theheeriptelepentdhelwdeata reference

includes a reference .elenent, the nethogufurther .
elergrdy theimpgihod, fupther comprsing retaaying pontent of @ filepefrenced within the

1.5 hi reference elenent. 18. The nethod of Caim

“%%%&ﬁﬁg%gﬁﬁ the script elenent includes a conponents

el enent, the method further conprising: interpreting

cont g1t  IHefthdthddoF CIAHI®) ®BérSin thd RABIYlendént Gidthded a E6figdnents
scri pt objects defining the behavior of the docunent
elemente thed imsthlod yfodher 1@mpTisiog meintegutetofy @néentnwidin Wieccamponents
t he mar kup docunent further includes_a, general marku
eleeRt; &, 0BG RF MN0Re SEHIS RVisHs defininggthschehaviorapk ths document Eo be
d{§$'gpfining content and/or appearance of the

a cﬁnént, at | east one of the one or nore script

objects represents at |east one of the one or nore

genet@l nedekidihed SNERHS 18 Rehefba] he Sfarl@Rhmeént Flirthet BRIudes a

general markup elenment. 20. The nethod of C ai m 18,

geneeal enarkuph portiom wemainingt ame porahere t geaeralmparknp rebeneentssfor idpfining

obj ect's by using one or nore customdefined script, .
cenient @nd/ponpeayance pf the document, at least one of the one or more script objects

represents at least one of the one or more general markup elements and defines behavior of

the general markup element.

20.  The method of Claim 18, wherein the browser interprets the one or more

script objects by using one or more custom-defined script object models.
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