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SCRI PT APPLI CATI ON FRAMEWORK BACKGROUND As known by
those skilled in the art of conputers, a progranm ng

| anguage or 5 conputer |anguage is a standardi zed
communi cation tool for expressing instructions to a
conmputer so the conputer can execute the instructions
to performspecific acts. Progranmm ng | anguages cone
in various styles. Sonme are procedural |anguages such
as C. Sonme are object oriented, such as C++ and Java.
Sone are functional such as Haskell. A scripting

| anguage tends to be a sinple progranm ng | anguage
desi gned for ease of 10 programm ng and for perform ng
special or limted tasks. For exanple, nowadays,
JavaScript is often used to provide additiona
functionality and/or interactivity for Wb
applications. Visual Basic Script, Pgrl, and TCL are
ot her exanpl es of scripting [|anguages. In general, a
scripting | anggegepABPISICAITON FRANEBWGHK fewer
programi wing constructs than a traditiona
programm ng | anguage such as C, C++, or Java. In

addi tion, 15 scriptingghapegasagpdo not need to be
conpi | ed, and they can be interpreted at run ting,

t houAphknomm e thesesiillesidin theradio& tcemputersca Pragraveming laguage or

coltipifer a?lgﬁ?icg[e‘iéh@&n@ag&%%&hlnﬁl&éaﬁ@&%?&r efpreks ifistfhcifils to a

ions 'eve a specl Ion usl ng
coanpater i got itheg cbmpqenagen exleduitek ¢het rimstiuttions afo penﬁcgmarsmcrfy acts.

P, PR e B PR R0 oot i dpnel e suct s

C. sSasm«phneng ebeo*rwﬁtetl,Osub]m usad:meatﬁl Jaes t Sonterlmd fumeticnal suoh as Haskell.

| e instructions, A scri tends.to acc
A Si7iBind et o R b, sl Binerasiing, frogneee fegipnedt Ry ease of
pr@étﬁkﬂﬁﬁig BEd dor FETRMINT spefialdBOliteted AMKPUL Bdr siamipR, nowadays,
em . or_controlli n% how.content in a

Ja‘&%sﬁgfelg ofter diset tpgPre¥ide additiongh firnctienality Ap %maraw‘a@ for Web

apP¥dations. SCVisRiliFasic| SGRPHap&L Cald FEL Heeshbo eﬁ se of scripting
Scripts to customize or add interactivity to pages

langnagepe B agnsTal.c sqripting lapguage hag gimmplir Syntak, éﬁd |fm (PrRggamming
cowugts?lwuﬂﬁ@&a Stafunfie g ffitha g@gucﬁ% CV @5-04STa . eﬂ%&ﬁon,

stuch as t ser |nterface sty es,
scmgmamn%mt ofed ece\sompiledy end theg can berinterpreted at run time,

g has integrated concepts such
Rl beORmE AlgeILY

capsul ation into a progranm ng
| an eriptingis thegromsaoibuing racsgmamgl languagertg maagw ssticfinstaustions

d d { d .
o e 018 Bl R SRR AL 0B AR in
using ﬂn@ammmgdbngmgesmuctpat@ alrs of.)Iava tthat niamp&hteahd pmf:‘tssss ofa

e Pl 8, B8 PSRl A o

tergis 16 radddmplish a specific purpose, such as controlling the process of connecting a

D

computer to another computer via a modem, or controlling how content in a Web page
changes according to user input. On the World Wide Web, a scripting language can be
used to create scripts to customize or add interactivity to Web pages and Web applications.
For example, when inserted into a Web page, a script can control various elements of the
Web page, such as the user interface, styles, and HTML markup of the Web page.
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| acks an application framework |ayer. Scripting thus
occurs without any abstractions to hide the

conplexity of different functionalities and to address
common scripting patterns. Wile specific

di sadvant ages of existing systens have been

illustrated and described in this Background Secti on,
those skilled in the art and others will recognize

t haOverlihnd, traditioiy poprafiatih€hiasddtedraredi cdneerms such as stdtraction and

limted.to any specifjc inplepentati.on for solvin
encgRgHlation JRD AJfro R ERE, |2h g5t 20 BERais HpE eI Ipgtses such
as C'MH-Sn® VAIBRAE pvides ?yéd_dteﬁnjhéa paitbin® bl SnAteSY. €O thedtiet hand,
concepts in a sinplified form that are further

scripbing hppegmaed adrhop, invelving maipatempRistiriciresHwd ofien gesulting in
. . o . . ]
emt?»fﬁ,sem% dodb $hal A hafd HoShRFGin1 Fof &&fﬁféﬂhb&ﬁﬁ%@h&%@%&&w

ai med subject matter, nor IS it intend :
lacks; anj applicationaframeviark thyewer Saripting) thup ecaeppitheit any @bstractions to

) RS Bl om0 o U b G Ty pre.
devWhilp nspetifiof disadvansagss ofhexigdingi gystemsphaveabsennillustrated and

fr .K S tes .scripti 0qj ¢ i nt 0. .
dosgRRER U BECRGRARY SEUBE ok el 8 0 BB b Pt gecosnize ot
thepnbjeemhdtes clainted heteirol fiotlimitddfth afiyespecifio implenpiitatidd £ talving

and ages the. Jifetinme of script objects, etc. The
m%@r*ﬁ“?f%%ﬁ‘i’@ﬁ&fl’éﬁ{mﬁ?%mrk can be applied to any

scripting environnent. gunvagLrwydance with one aspect
of tge i nvention, the script application franmework
may TP SPREYARPIRBIRd odnireiice ¢ sedection chprngeRit infsiRBiRdform
that 48 GlrtieP @dstited DefoW in eIFdtaiRE DesRPlibe: 2 hi® Sunum&}§ it ifdénded
application may include a plurality of script objects.

to iteretifp keyrfspinres ot the laimedssybigetynatiar perde itinarder dhbg sed asan aid
in dREmiBRAGE g%gg BEmR LA shy-e&g%%g# i pt objects. A

Conponent cl ass may be provide or defining behavior
andAsects eefs the pinvendion erovide @t scripl eppligaitanc frameworki tonease the

. . . o . oitr 0 '
deifieyie SE4ERl TSPl SRliobh B RLap RIS beics
int® coraponents,irofides st object podetd) pimds propert éseavalxhgthods of different
T cri I class..} rovi ded .f.or descrkiy bi obl.RCt:
sorl RIS i lrhnchy BB Lo Su opidi, SRS THE S pBbibion
framewoikean begpplitd tof an lseripting emtitopmentscri pt obj ects may
e G SRl TG0 B on
maf Hﬁﬁfiﬂ@ ral App'dmsiticfno Elags0 &g@pshiaugg @ofakof! ﬁﬁet;dnaﬁt(ijds bfoﬁ?t script
with a second . script object transferring data fro
2pphigatin; o 6 ACHPY BRRlishtion. THE ey aé@lﬁﬁfw %flbﬁg@f Doty The
Apgl?caﬁ@i 86ds nadylihd e Mn@ond1iRs fof BRRsLISEthe Bhtrﬂﬂ@} &fseript objects.

referably, a_ Transforner class_is used to .
A Component class may be provided for defining behavior and at least one object

attribute associated with a script object. The object atiribute may be a property of the
script object, a method for the script object, or an event for the script object. Preferably, a
TypeDescriptor class is provided for describing object model of the script object.

In accordance with another aspect of the invention, script objects may
communicate with each other, through mechanisms such as binding and actions. A
Binding class provides functionalities for connecting a first script object with a second
script object by transferring data from an object attribute of the first script object to an

2-
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convert type of the data of the object attribute of
the first script object to type of the object
attribute of the second script object, when necessary.
Meanwhi | e, an Action class can be used to invoke a
speci fic action upon 5 occurrence of a specific event
in a script object. The specific action can be, for
exanple, to invoke a nmethod of another script object

%t arise b @y @c@ﬂdpgcﬁpeaﬁjyctofpra&qm@ea Te&dsfopiner @lbéseiﬁ tused to
Event class nmay be used for to maintajning

coppbtypy afithe data of @pgblaﬁ@ttr@mg afithe digst serind ebJe?trt% B@é °t5¥he Shject
atﬁﬁﬁ{étofﬁﬁrse&mﬁ%ﬁﬂ?()bj%ﬂ Whinnebddsfldi tion, a Condition

class nmay be used to provide specific criteria for
deciMéeamyhilpye ah gkction qlass f ennba meedspecmxfoke aEpgoific agtipn upon

oc\%}%ﬁc H? a %fe%fﬂcfévgnt Q@& Q%ﬁ_}l{(égt The?ﬂ ?@é &Cltl&li] cT.nt lgag fog rfzxa,mplc,

i cat I'nc
to [mmkesaemeﬂhnd of fhmodleer Ebratt otbmt tretoi qopﬁgm'e atpecpeftyrof another script

obfle? 8 TR RS mh 3 e Vo B, 8 it o otk pageiges and
siﬁiﬁww%cbﬁnfﬁhevehofoeg@cﬁm objs¢te Gh sdditivh, m;tdmbn tlhe may
attgndant dvan es .of t S [ nv nti on

to PIQYids, sp ¢ afifesip dor éﬁjﬂ’@‘ {1, gpitic action

wmdﬁé@e&ﬁdebéhtbafuﬁ;r ence to the foI I ovm ng detail ed
descri ptj on, V\/nen taken jn conjunction with t

ac c dhpsAijioRgthegcrpy srplicatipnframayroric payrfarther, gwg‘db 2B JRispose

mékﬁ&r 3 chd Yol Ein@:&e@‘?ore&i %ra)’ s f bbjectaialdr Cidakifg up its
20 framewor k. Al LED DES he f ol | ow ng text

relafipnships 4@ @tberaﬁﬁﬂpt@bﬁéﬁsi bes exerrpl ary enbodi ments of the
i nventi on. Fbmemﬁcmﬁq@ﬁ@ﬁl-ﬁﬁqjmégl [l in the art

wi Il appreciate that various changes can be nade
t herlBiefonsgeing aspecte pad mampoff the attendant afvantagessefthis doysation will

be%&ﬁe &r{b‘{ee Péapﬁi?‘ a]%p%é(:lf %d%g%ﬁe ]smté &%&%aogﬁér Hdefstbodm arééérence to

r anmewor exenmp
thtz cfdinmngl tdstalldxh deschiptitinywvies takfen tih eonjuueioni with theh eccompanymg
drscrié)t ication framework 100 may i ncl ude nore or

FERer Y E%rbnent s than the ones illustrated in FlIGURE
1. ARGURBMN ik e MldkREagramt higustrhtings ttfi aéxethphey i piipt application

! Ioi ation framework 100 includes 30 an Application

¢fass. The Application 102 class is the top-Ievel

cl ass that brings DEIGLBPDEICRIEDIGIONENtS of the

scrigl pgplicationfiamework 100 and pepforms tasks -,
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 script application framework 100 and its
exemplary components. In embodiments of the invention, the script application
framework 100 may include more or fewer components than the ones illustrated in
FIGURE 1.

As shown in FIGURE 1, the illustrated script application framework 100 includes
an Application 102 class. The Application 102 class is the top-level class that brings
together all components of the script application framework 100 and performs tasks such
as managing the lifetime of script objects in an application and providing access to

services to different parts of the application. In an exemplary embodiment of the



as managing the lifetinme of script objects in an
application and providing access to services to
different parts of the application. In an exenplary
enbodi nent of the -3 invention, an individual Wb
page includes one instance of the Application 102
class. The follow ng pseudo code illustrates an
exenpl ary Application 102 class: //Application

. W\ l 4. [ = NGt | t Rias. get. ~
iy o S8 Rl et oG 8 fpstaee s Mok ARA0Z class. The
folldwisg pseuda code ithestyalée im dxemplatyt Applicationt 102 slabs:ndObj ect =
functiop(id); this.getService =
funzfﬁpgﬁ{%@%vi ceType); 10
t hi s. regb.sApplidatiios abkwddy) £ct = function(object);
this.upregi sterD sposabl eCbj ect = function(object); }
Type. rtg’di L@PS(??F%‘%‘@P ss('Web _Application', null,
Vb, | Ohipesabhev WebBviéithit)]ypeDescri pt or Provi der,
Web. | Cust onTypeDescriptor); \Web. Application = new
Web. _ABisnload Faww: Wethgy nent 104 class is the base

cl ass thRindbbjes futtidn@dponent s. The Conponent 104
h g 4

class is a nmechanismto encapsulate a set of specific
f unct i tiseeiService = fypotipn(seryicsEynelt conponent that can be

used : : | { OR: dev g@ﬁ by ot her script
como%ﬁ?@gﬁgﬂ‘%gﬁ%ﬁ@gﬁﬁ%o | Er%)ﬁ{cg’ of the invention,
t he CdhisommagistetDipashlzle@bjed efondtioa@bigct;cri pt obj ect' s
behgvi or and object nodel attributes such as

properties, nethods, and events. The Conponent 104
class also may enable a script object to participate

inlifgtine. agepent  of scri.pt. opj ALt he
appl’i C’E’F’Ftﬁﬁls ?rgeagﬁ s@ﬁ%ﬁ&"’é‘gaﬁﬁ’& #ﬁﬁﬁ?ﬁ@ﬁ?"ﬁ%ﬁﬁ a
pr operwyb.0fypeDescaptol b viddy] Web. IQRRAIBHeDEBAPtbS);, Manage
event sgggl‘tl ¢ to t&g scrlﬁt object. The follow ng
pseldoVERABPHGAOR T ngY Mleba i PRREAtBPr v i npl ement at i on
of yhe Conponent 104 class: // Conponent

Web. Conponent = function(i egi sterAsDi sposabl e)
The Component 104 class is the base class for all script components. The

Component 104 class is a mechanism to encapsulate a set of specific functionalities for a
script component that can be used by an application developer or by other script
components. In exemplary embodiments of the invention, the Component 104 class
describes a script object's behavior and object model attributes such as properties,
methods, and events. The Component 104 class also may enable a script object to
participate in lifetime management of script objects in the application, to raise change
notifications when a property of the script object changes, and to manage events specific
to the scn'ﬁt object. The following pseudé code illustrates an exemplary implementation
of the Component 104 class:

// Component

e Web.Component = function(registerAsDisposable) {
this.get_bindings = function();
this.get_dataContext = function();
this.set_dataContext = function(value);
this.get_id = function();
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30 this.get bindings = functionQ

t hi s. get _dat aCont ext functionQ this.set dataContext
= function(value); this.get _id = functiono; -4
this.set id = function(value); this.get islnitialized
= functionQ this.get isUpdating = function!;
this.createEvent = function(autol nvoke); 5

this. propertyChanged = this.createEventQ

t hi s. begi e = f: i QNGO this.dispose =

functi on@&%&&ﬁ‘&s’. &‘Pé&%“gﬁﬂﬁe functionQ

t hi s. get Desgst jighidelizedugdtionQ0, 10 this.initialize =

functi ong., .5t al.sePr.opertyChanged =

functi onﬁ%?‘%egég(g%%%T?m@&?ﬁ .updated = fanctiono; )
Type. r egilds. @eadéBientoe futbtimgfutobddokEpmponent ', nul |,
Web. | Di sgosabl e, 15 VWb .| T scliptorProvider,
Wb 1 SupBORBR RN & il hEEVeR T

Web. | Not iigb¥gaipdhie STangea)); The TypeDescriptor 106
class all g a script object to describe its object

model , AT UFPosREANEQGs operties (along with type,

and assogjigéatipadtt Ligeties);, events, and methods 20

(along wi th asSoci ated paraneters). For exanple, the

Ty peDesc thipgetPessuptact fpgliond); T MER scri pt obj ect may

i ncl ude ﬁﬁsﬂnﬂfaﬁﬁé@h?mgﬁ&gf”y of nunerical type and an
of Bool

Enabl ed property ean type, a Tick event, and

met hods $ustaiseRrogutyChingsd o fsctipp(propertyNetegipl e, t he
TypeDescm’iEPﬁ(PQl e?gjfﬁx?ctﬁoﬁ% an Array script object may
a

. atefd | . .
provi de 1ntdrmati on on t types of objects are in

‘thel}array. The following text illustrates an exenplary

e e QAR rack Hads el CBRPSIRGL, w1 Ve Bsfistle,
Web.ITypeDescriptorProvider, Web.ISupportBatchedUpdates,
Web.INotifyPropertyChanged);

/

The TypeDescriptor 106 class allows a script object to describe its object model,
which includes properties (along with type, and associated attributes), events, and methods
(along with associated parameters). For example, the TypeDescriptor object for a TIMER
script object may include an Interval property of numerical type and an Enabled property
of Boolean type, a Tick event, and methods such as Start() and Stop(). For example, the
TypeDescriptor object for an Array script object may provide information on what types
of objects are in the array. The following text illustrates an exemplary implementation of
the TypeDescriptor 106 class:

/I TypeDescriptor
e Web.TypeDescriptor = function() { }

e Web.TypeDescriptor.prototype.addAttribute = function(attributeName,
attributeValue);

e Web.TypeDescriptor.prototype.addEvent = function(eventName,
supportsActions);
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Web. TypeDescri ptor = functionO { }

Web. TypeDescri ptor. prototype. addAttri bute =
function(attributeName, 30 attributeVal ue);
Web. TypeDescri pt or. prot ot ype. addEvent =

functi on(event Name, supportsActions); -5

Web. TypeDescri ptor. prot ot ype. addMet hod =
functi on(met hodNane, associ atedParaneters); 5
Web. TypeDescri pt or. prot ot ype. addProperty =

function(propertyNane, 0 readOnl
V\éb. Ty é gmm%wtorauatvwea&M@MT fmnetiongpeth ?fiﬁam
t agl\lanﬁss%t,eﬁ(@@aramc}&s

TypeDescri ptor. ¢ eat ePar aneter =
functi on( paraneter Narre par arret er Type) ;

&S@y%m@%" scrl p or gg:{MIc g’g‘gfs@té‘ir‘%%er

functi pmpentgéllygem-en)i()nlméb TypeDescri ptor. get Property
function(instance, propertyNanme, key);

Web. TypeDescri ptor.setProperty = function(instance,
pr oper WebaArypeDasetiptor.addPfbelcefhétion(tagPrefix, tagName, type);
Web. TypeDescri ptor. i nvokeMet hod = function(i nstance,
met hodNane, paraneters); 25

VIED. oy BRSBTS pED R StorRédriPaRR cter Difdotion(parameterName,
function(instance, propertyName, Kkey);

Veb. | COREBERTIYEDescri ptor = functionO {
this.getProperty = Function. abstract Method; 30
this.setPnperty = Function. abstract Met hod;

tbis®i m%pdﬂ%@apter getifywe ~dncsibetagRrefivseaNems);
Type.regi sterlnterface(' Web. | Cust oniTypeDescri ptor');
-6 Web. | TypeDescri ptorProvider = functiono (

t hi s g¥tebdypePgscriptor-gerlypeDesoriptatys funatan(instanag);)

Web.TypeDescriptor.getProperty = function(instance, propertyName, key);

e Web.TypeDescriptor.setProperty = function(instance, propertyName, value,
key);

e Web.TypeDescriptor.invokeMethod = function(instance, methodName,

parameters);

e Web.TypeDescriptor.getPropertyType = function(instance, propertyName,
key);

e  Web.ICustomTypeDescriptor = function() {
this.getProperty = Function.abstractMethod;
this.setProperty = Function.abstractMethod;
this.invokeMethod = Function.abstractMethod;}

¢ Type.registerInterface("Web.ICustomTypeDescriptor’);
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5

Type.regi sterlnterface(' Wb. | TypeDescri ptor Provi der');
/'l Enbodi ments of the invention provide one or nore
mechani sms to connect script objects with each other.
FIGURE 1 illustrates two such nmechani sns: a Binding
108 class and an Action 112 class. The Binding 108

cl ass can be used to transfer data fromone 10 obj ect
property to anot her object property, and vice versa.
For exanple, if a script object Counter has a Val ue
pr oper WebdEypeResariptarProvidenst fuottiealt { Label has a Text

b1 na- CourPEResPRAPS Tpflch M BpARRRAY 0 ) P55, T8

script object Label is able to display Counter. Val ue.

|I Rsf gﬁ@%’%&ﬁ g@&ﬁ%ﬁﬁﬁg fg‘@ )E:)Fsgggfo ?/wgeé‘i’assom at ed

with/arbitrary property 15 paths instead of, speC|f|c

AL I T I T
lﬁ&ﬂé With elthefter.! FRBURS1 lﬁt@h'étéblft%%uélf médh@nigas:da BRiding 108 class

abel . Text. I n exenplary enbodi ments of the invention,

andaAneAghign He cassovibe Biedieg 108 class £a pe usedniodransise dgfa fiop one
Oﬂj&t 91:3'}))5 E@‘Bﬁﬁﬁf Oﬁ%t pﬂfpeﬁy, %@ Qf%%tv)érsﬁ OF‘Mﬁfe, ifa sc%lpt object

be transferred out
C@lms has m%ﬁm pgbpemo andnax@th@b e|¢rm§ mbisctofabehkasi Ve prensrty. An

inkee e B8 08 LRSS BRI VEHRYS Labli T2 As a resutt, the

'ass that convert type o
Scppbglucqt}abdtls abthtd;SPhycﬁouathlgc Itppxqmﬂary embodiments of the

type ]Ingtg?% exen‘p %?@yﬁg%eql@u s‘%"iato W g’t‘%@%&%eﬁy

paihyspimstedd of spavifer, proparty manixsndiorgexmblep Enbdl Mestemayvwbe bound to

FRIBR B ol 0S8 Bl GO RPHESE e
Latblaarmrrﬂﬁ ek @thplhyPenbodinidits 6t the Mgvehtidae data hﬁ‘asi b’ﬁpﬁlcﬁ\fed to only

La Text. The foll ow hg pseudo code il]ustrates
t%ﬁyrqpﬁw éﬁeﬂly%ﬁ O RIOD Y 1 PRI FEORET X Dot i
to/b/e@aﬁﬁbrﬁé]iout%% recti on =
Veb. Enu nout '

cr eate
Veb. 1B (fﬁbeg@venupméf BSH‘F\Salloﬁ éiasma&b? pasqeiated with a
Tltaﬂgme?rlqo ldsy Tﬂd@ Qonvekth %ﬁb’sﬁ/ﬁé 58 TofE PEUFRAY intd thé kype WFtanother

direction = fbnctiono;
property. For example the exemplary Counter Value is of a numerical type while the

exemplary Label.Text is of a string type. Therefore, when a binding between these two
properties occurs, an instance of the Tra:msformer 110 class implicitly converts the
Counter.Value from the numerical type to the string type, the type of Label.Text.

The following pseudo code illustrates an exemplary implementation of the
Binding 106 class:

//Binding

¢ Web.BindingDirection = Web.Enum.create('In’, 'Out’, mOut');

e Web.BindingEventArgs = function(value, direction, targetPropertyType,
transformerArgument) {
this.get_direction = function();
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this.get targetPropertyType = functiono;

this.get _transfornerArgunent = finictionQ this. get
val ue = functiono; this.set value = function(val ue);
5} Type.registerSeal edd ass(' Wb. Bi ndi ngEvent Ar gs'
Web. Cancel Event Args) ; Web. Binding = finctiono {
this.get automatic = functiono; 10 this.set autonmatic
= function(value); this.get _dataContext = finttionQ

:E:: 32: %é‘ggtg%%fﬁ#ejlpl on#ﬁt’i\g@sugét dat aPath =

functi on@uag&jqunsfomﬁerﬁmumegﬁﬁmm@ﬁsl on = functionQ
this. set n & tion(val ue);

t hi s. get "*gg’f%‘&%{‘“% ungbf onO this.set _property =

f unet i onthiaset elplue =tfimction@hlupk opert yKey = functi onQ 20
this. s}et jropertyKey = function(value); this. get

t ransf’or mer Argunent = functionQ this. set

t r ansf 'Dypmegﬁtweﬂedcms('wels Bhﬂﬁ{gﬂﬁéd@&)gs WebiCanéelBveatArps))
= new \\eb. Event(nul l); this.dispose = f nttionQ,' 25
this. eval uate function(directi on); this.evaluateln

f uncwegmldméi}ﬁﬁlc@h@j pat eQut finctionO

‘th|5|n|t|aI|ze functlon(conponent) } 30

Type. reg@%%@&%@%"(ﬂ ¥&b. Bi nding', null,
Veeb. | D s pgs e aBtomatié R -AllkUBRAARH! | Pt or Provi der) ;

this.get_dataContext = function();
this.set_dataContext = function(value);
this.get_dataPath = function();
this.set_dataPath = function(value);
this.get_direction = function();
this.set_direction = function(value);
this.get_property = function();
this.set_property = function(value);
this.get_propertyKey = function();
this.set_propertyKey = function(value);
this.get_transformerArgument = function();
this.set_transformerArgument = function(value);
this.transform = new Web.Event(null);
this.dispose = function(); '
this.evaluate = function(direcﬁlon);
this.evaluateIn = function();
this.evaluateOut = function();
this.initialize = finction(component);

}

e Type.registerSealedClass("Web.Binding', null, Web.IDisposable,
Web.ITypeDescriptorProvider);
/
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function

/1 -$ Enbodi ments of the invention may al so provide an
Event 116 class that nmay be wused to maintain a |ist
of event handlers, and to signal events as they occur.
The follow text illustrates an exenplary

i mpl ementation of the Event 116 class: Event 5

Web. Event = function(owner, autol nvoke) {

this.get _autolnvoke = functionQ this.isActive =

f UNEniABentst 6F the @fentich! Iﬁ%}olﬂ@@ providéRatEvefr16 class that may be

this.dj spose = functiono;

usqd) ol Hstof sver epulas. %50 gighal ovents 3 they occur. The follow
teMEhustibles ROSR H‘:"%S imploffhtdRYE O the EOR 1 YPElasdld =

functi on( hand Web. Event . prot ot ype. addAction =
funét¥6at action); 15 Web. Event. prototype.renpve =

fungt i @i %ﬁ%}gg c,ho E\%‘ﬁm"&%ﬁ,m ype. renpveAction =

function(action t.prototype.invoke =
functi on(lssagnﬂsmtohwwkﬂFAugamo, Web. Event Args =

function et Pescriptor = functiono; }
Type. regi %gg%\;g %%@BBE vent Args', null,
V\éb.ITyp&ﬁE@tnstvohe&’Pd\mﬁen(),, Web. Event Args. Enpty =
new W\b. ve(ﬂt ?q %tﬂ—f‘ 25  \\éb. Cancel Event Args =

fiondy

incel ed functi ono;
t hi g. set canceled = functlon(value); } 30

A St gt Sk 3a‘°l<7c§cl ARG BV G/ Sisposable);

¢ Web.Event.prototype.add = function(handler);

e Web.Event.prototype.addAction = function(action);

e Web.Event.prototype.remove = function(handler);

e Web.Event.prototype.removeAction = function(action);

e Web.Event.prototype.invoke = function(sender, eventArgs);

e Web.EventArgs = ﬁmcﬁan {
this.getDescriptor = function();

e Type.registerClass('Web.EventArgs', null, Web.ITypeDescriptorProvider);
e Web.EventArgs.Empty = new Web.EventArgs();

e  Web.CancelEventArgs = function() {
this.get_canceled = function();
this.set_canceled = function(value);
}
e Type.registerClass("Web.CancelEventArgs', Web.EventArgs);
/"

Another exemplary binding mechanism is provided by the Action 112 class, which

allows a specific action to be invoked when a specific event occurs. For example, a script
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Anot her exenpl ary bi ndi ng nechanismis provided by the
Action 112 class, which allows a specific action to
be i nvoked when a specific event occurs. For exanpl e,
a script -9 object Timer may include a Counter
property and a Tick event In an exenplary

i npl ementation of the script object Tinmer, whenever
the Tick event occurs, an instance of the Action 112

o SEimief Gy iR0kude tahEoutdr ofdrtyl Al @OTIBE RKerd) ORE LA }bxemplary
ch an actl on naybe alled an I nvokeMet hod acti 9
m@f@ﬁﬁm@ ths serintobieet Tomes, rbensyeithe Lisk eypmOFEHS, gu Tastance of
theUktibPl & dwse @rerdienfiGhd RIS of TR CRMATBIRerty SRhRh ABiRInintay be
action_may be provided_ to set the property of a

calleq japt Inypkddetheds agtiopar Exernplary qaqu@nentﬁ of rfhe. iayaption yprovide

h
m@EPRAER I afonsor LIMRIY » ety S8 Hlay B poufted Y the
propertybef useript iabjedeto alpamtingahesiug. o ipen femmplaw @dmdment of the

infeiPry iR Aol 1% 8 ) B ol BB w4 oo 1 4 o e

canfbeased taadecida whﬁmen totperférac e autidn even tﬁmtghcthe de‘s&naﬂed\ssent has

ol 9B, ol A Bt BB s bstShn P45 o

inferfad dndnheActionaq batdnod; 15 this. set Owmner =
Func} i on. abstract Met hod; }
Type("’rcé‘@’flst erlnterface(' Web.l Action"); 20 Web. Action

funcweau&ﬁonaﬁhamggt{ event Args = functionQ
th| s.get result = finctionG_ this.get sequence =

f unct i onds-g¥tHiequeses = BunstionatstractMeihod; on(val ue): 25

this. get gag@dente = FulohaBRRctMditlas . 96t _target =
functionQ, this.set_target = fanction(val ue);

t hi s. exeds. est@wnerrdiuneiinsbeireMetbadint Ar gs) ;
this. perf}or mActi on = Functi on. abstract Met hod;

e Type.registerInterface("Web.IAction');

e Web.Action = function() {
this.get_eventArgs = function();
this.get_result = function();
this.get_sequence = function();
this.set_sequence = function(value);
this.get_sender = function();
this.get_target = function();
this.set_target = function(value);
this.execute = function(sender, eventArgs);
this.performAction = Function.abstractMethod,;
this.setOwner = function(eventSource);

}
e Type.registerAbstractClass("Web.Action', Web.Component, Web.IAction);
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30 this.setOwmer = finction(eventSource); }

Type. regi ster Abstract C ass(' Wb. Acti on',

Web. Conponent, Wb. 1 Action); -10

Web. I nvokeMet hodAction = functionO{ this.get_method
= functiono; this.set nmethod = function(val ue);
this.get paraneters = functionQ 5 }

Type. regi st er Seal edd ass(' Wb. | nvokeMet hodActi on'

Wéb'ACWegfﬁéokeM%Qd?c%ha%ﬁﬁqg‘Cti on = functiono {

this.getyroperty = functi this.set_property =
f unct i on(hisetanethod hifenetym(; pr oper t yKey = functi onQ,

this. set ﬁ%gge%%%%ﬁ&%%&@%&val ue); this.get value

= functi ot ’function(value); 15}

Type. r egitlsit.get Serdnestérh adinlctivilh. Set PropertyAction', |
Web.. Action); // In enbodinents of the invention,
servi ces (data transfer, e.g.) provided by an

| NSteanTeheqbeittBi@eiedTlAROWED rvekAFEhIENCHBE EWeb. Ackish);
triggered explicitly or automatically in 20 response

to change notifications. Change notifications can be a

properwébge@@qﬁnp_%ﬁ(fniiﬁﬁw\[mqr a col |l ection change
notification. For exanple, en 'the exenplary

Count er . Vif-get_nreresi=iuedlioRdi h t he script object Tiner
changes, ﬂﬁs_%%ﬁﬁrew%gﬁ(valﬁati fication is issued to
I ng

the correspon Instance of t he Binding 108 cl ass,
whi ch t héhis.getptopesyKexnsdinctiond; wi th t he current

Count er . . L Q&\ﬂgf notification occurs
25 when ﬁ%%%é%&gﬁsmgﬁa COo ﬁ)’ecti on script object
such as #hiDpétadiner=<fanctin@pl | ecti on script object

i ncl udes 4a_col Iagl%g nc,uof( tFPa. A Dat aSour ce can be,

for exanpl€, 2 ‘dat abaser & Dat aSour ce may have a

Dat & property. A Repeater script object may have a
Dat % Type.registerSealedClass("Web.SetPropertyAction', Web.Action);

/

In embodiments of the invention, services (data transfer, e.g.) provided by an
instance of the Binding 108 class may need to be triggered explicitly or automatically in
response to change notifications. Change notifications can be a property change
notification or a collection change notification. For example, when the exemplary
Counter.Value associated with the script object Timer changes, a property change
notification is issued to the corresponding instance of the Binding 108 class, which then
updates Label. Text with the current Counter.Value. Collection change notification occurs
when a change occurs to a collection script object such as a DataSource. A collection
script object includes a collection of data. A DataSource can be, for example, a database.
The DataSource may have a Data property. A Repeater script object may have a Data
property as well. Assuming Repeater.Data is bounded with DataSource.Data. When new
records of data are added to the DataSource.Data, a collection change notification is issued
to the corresponding instance of Binding 108 class, which then updates Repeater.Data
accordingly. For example, the instance of the Binding 108 class may populate a table of
the Repeater with the new data. The following pseudo code illustrates an exemplary
implementation of the change notification finctionalities:
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property as well. Assum ng Repeater.Data is bounded
wi t h DataSource. Data. \When new records of data are
added to the DataSource.Data, a collection change
notification is issued 30 to the correspondi ng
instance of Binding 108 cl ass, which then updates
Repeater.Data accordingly. For exanple, the instance
of the Binding 108 class may populate a table of the
Repe/#ClaangyWNotifidatien new dat a. The fol | ow ng pseudo code

iIlust exenplary . ipplementation of the change
notiti &g?ﬁ’ﬁ@ﬂg?yam%%“%di—gg tmﬁ) / Change
Not i fi catthighr Habledd <£ ff¥: opert yChanged functionO {
Bran:
anged

this, property nul I ; }
Type}reglsterlnterface( Web. IhbtlfyPropertyChanged');

iéb. LN%,J YRR b RBIS Pro})éfﬂ@h'aﬂéé@)

{this ' ecti onChanged = nu
Type.regi sterlnterface(' Web.] NotifyCol | ecti onChanged);

10 Yeky A;rme Wﬁ%@gﬂ@ﬁ% @J‘lﬁﬁlgéono ) (s colletionChanged = null)

function(prop this.
f unce i dvps.repisterInterface("Web. Il\Iot1fyCollect10nChanged’),

Type. regi st er Seal edd ass(' Web. Propert yChangedEvent Ar gs
", Web. EventArgs); 15

V\eb. dNo W dbyFoopdriyChangadEvantdegh’e functiorpropertyName) {
Web. En m create . Reset');

Veéb. Co %%?ﬁgﬂﬁﬁﬁﬁﬁgﬁEggﬁgﬂM&s = function(action,
chanpedliten) { 20 this.get action = functionG

this. get _changedl tem = functiono; }
Type. regi st er Seal edd ass(' Wb. Col | ecti onChangedEvent Ar

gs',e depPislerSRaleACHS Wb PedHe i fChabedFvERAL S, Wb RAARgs);
each other, such as through instances of the Binding
108 class, they create circular references. The

| Di SpoSAdy; m&;@oueeﬁ&fdh%g%mﬂmlmmaam%a&@m&hnemb@e-
used t%ibn%ak a circular reference. The | D sposabl e
118 eset);

e Web.CollectionChangedEventArgs = function(action, changedItem) {
this.get_action = function(); .
this.get_changedItem = function();

}

e Type.registerSealedClass("Web.CollectionChangedEventArgs',
Web.EventArgs);

"

Once script objects reference each other, such as through instances of the
Binding 108 class, they create circular references. The IDisposable 118 interface
implementation can then be used to break a circular reference. The misposable 118
implementation includes logic and mechanism for disposing and cleaning up a script
object and its references to other script objects. The following pseudo code illustrates an

exemplary implementation of the IDisposable 118 interface:

-12-
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30 i nplenmentation includes |ogic and nechani sm for
di sposing and cleaning up a script object and its
references to other script objects. The follow ng
pseudo code illustrates an exenplary inplenmentation
of the IDisposable 118 interface: -12 11 )
Web. | D sposabl e Web. | Di sposabl e = functionO {
thi s. di spose = Function. abstractMethod; } 5
Type/ Webilbispsdabieer f ace(' Web. | Di sposable'); // In
sunmar the scrjpt,. application framework 100
enca'psm‘??t ésPE%H‘fD:rF“E&E’PQt{i ng |ogics into components,
provi degs. di§fosé Fusstion bRradtMettidli; obj ects, and enabl es
script _objects to conmunicate with each other through
mechan¥snms such as binding and actions. The 10 scri pt
appld catpongiticAnRMetwtdPDishosapiey;ovi des a structure
for traditionally ad hoc scripting. It is to be
undef st ood that the subject matter defined in the
app C i L T i Lim . .
cpoch g (iFsclift BpficadF HERBAb 100 o Hphfiked S scripiing
loBws firde compénents pprovifiescdeffimitions s senipt objepls.candrenablessesipt objects

descr ar i scl.0 ; for 1
to GRFIR AR Y lir RGP BEh R ARl it Roa Bl The
scoibt tapplidatiore ftameworknl 00hthmils m@ovidesc b usiuvterep farpraditfonally ad hoc
ri.vilege is clainmed are defined as follows: 1. An
S"E‘l’?%ﬁuf"cation progranming i nterface ("APl") enbodied on

one lois tote&ndetiogil thet the askabmettsraidfiredf io thepuppenddd Binds is not

script .application frgmewrk (100) far a, scripting
ey TR S St Berich Are i plenigptslpnnesdiiey bt Rather,
the 'éﬁdlb_iﬁd featuuied And inl{plégl?éntdﬁehs"@kll@éiﬂfe_ﬂ aBGVé]\cékéjdi&Sos%m asb_example forms

application jincluding a plurality of script objects
oty lementing e 8 nagi ng the plurality of script

objects. 2. The APl of Caiml1, further conprising:

-
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a second group of services ("Conponent") related to
defining behavior and at | east one object attribute
associated with one of the plurality of script

objects. 3. The APl of Claim2, wherein the object
attribute is selected froma group of itens

consisting of: a property of the script object, a

nmet hod for the script object, and an event for the

SCri pt object. 4. The APIc]gA[Mg aim2, wherein the

secq of the servjces is further. related t

pr oﬂ'}'a ‘%&’ RS Rf D BYPRHoR 4 Whieh; a0 qxlusiye PEOpETtY of privilege is

cléiirled alRHeBnsd @ T8Msws: 5. The APl of Caim2, wherein the
second group of services further includes a third

group of serv .ces ("TypeDescriptor. ) _relate 0

desdri bi A j‘J rPBQ%‘&mBmgtlﬁ acer ARt f’%‘g?‘{ Of; oner iy more
cotfPuteireddhifle Mnddia WBE pRdvidih$I & fsériptt applidtion OfrarfiéWotk ¢RID) i for a
further related to connecting the plurality of script
scggﬁx%qnguomnenr@mgpﬁmg,f Claim6, wherein the first

gr oupsRf gl? \5f Q&ﬁcésl{‘ﬁxg;ﬁfcaﬁ i 89Srefhted ‘#i'cs\}i‘dlﬂé Qﬁlapﬁfcatlon

services i ndi n connect | a fi
ineludingta plyradigs of mcuﬂh@bJeptSLaMdl felajedolo managing fbgjpélu@lstyvefts«rnpt
]%% gecond script object in the plurality of script
j ects by transferring data froman object attribute
of the first scrl b ect to an object attribute of
t.-he %ecoﬁ@eéé’lpib@ er cqmpsingthe APl of Claim 7,

vvher ok
EE I e
ongcubjﬁer a;ttnbgtetayq@elatcﬂ vrtllh@nd af the phualﬂQeOhbpﬁwa ecm tribute
of the first script obj ect to type of the object

at t rj bUt \%g‘kﬁr Bec Noheddh ’th@tobﬁpﬂ a@%&:gtg?s seledfed Aol £ %n éro%p of

ereint datals (o0) to trans
lt%nschonssungcnf agpfropteity ogthwpnpi ohpcs rnmghosiffor the byript nbjectaand an

evgggfgp@]eg‘%lip ﬁg%e of a script object, only out of an

e of a script obj ect and both into
and out of an oqk%{ ect attribute of a script object. 10.

The 4API e ABIjofClaimi ovhsiein thsesetands groumphibe sotvices is further

RN SR RS M (SRR,

the first script object has changed 11. The APl of
d aiSm 10 Theidl of Flairth @, wheteigdhensseond groun efrsetvices further ingludes

a BEAPELY of SORNGE (BT ERHY refliccPtc Blsbiilg B81eMMARRE of the

script object.

6. The API of Claim 1, wherein the first group of services is further related to
connecting the plurality of script objects.

7. The API of Claim 6, wherein the first group of services further includes a
fourth group of services ("Binding") related to connecting a first script object in the
plurality of script objects with a second script object in the plurality of script objects by
transferring data from an object attribute of the first script object to an object attribute of

the second script object.
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12. The APl of C aim 11, wherein the property change
notification occurs when the object attribute of the
first script object is a property and the value of the
property has changed. 13. The APl of Caim11l, wherein
the collection change notification occurs when the
first script object is a collection script object,

i.e., containing a collection of data, and the object

at t rg, but el BECalrh st whdéih me fsaﬂfg:buls Sf JeRAIRE ﬁﬂ’shellﬂlcludes a
The API of Claim1l further onpris aS|xth gro

figh soup of sereices (yastormer") r@laéadéa cweﬁﬁmg theydap ef @P object

atfPBUR of W Hrst'd |o%|L_)e§t 1B Bhe Dt e %%je@lgittﬁﬁutg GEME E&Bﬁ@s&fpt Sect.
event. 15. The APl of Clalm , further conprlsmga
sevent h %you of services ("Action") relate

i nv‘o% ng % ef Elaim ac\tfheeﬁm msdﬁtaé%@aﬁg'gﬁ%@ WS%rmadlrecﬂon
i GonS gn one of the plurality of script
%%t% &&#ﬁe APl of Caim 15, wherein the specific
act iomdy ingo uoobmt eltdbuie of feaript objpdcenly putrdfiantobject atirfpate of a

soB61 e 3 g Bl Bl iRl el oBrl 0 ® 1o

speC|f|c action is to nodify another object, attrlbute
of tiRe s&ﬂlmftPIdth Qaim 7,-witgreig theTiurtingroup fof epraicas sgriggered
r

roptts e AR R o i g o Bl Mo ot i objet
hasghatged-de whet her to performthe ‘SpeCIfIC action mhen,

the specific event occurs. 19. The APl of Caiml1,

furtfier qegpipIRlttifh 1) r SGHAEESis ejth

("1 Di spogg‘ I ?g%otg%‘%aﬂ eﬁe of}é (fe]nsls 1 u?raaf ?mi}e“y
chgﬁgesmtlﬁpatlowr ecolkctl@mham mpfifitationt i on progranm ng

interface ("API' ) enbodi ed on one or nore

comyt er g o mcg%g'l?ltnﬁgre " Y ;ﬁ&ﬂsbé&?rac}ﬁﬁéé Rétification occurs

appl i cation i pting

Wbm/thpcnbmhtattnbﬁmf itk Arst seript |quct ipr o preporty 2od e wajue of the

@ﬁﬁh! an”) (102) related to providing an
a%p |cat|og “i ncl udi ng a plurality of script objects
and related to managing the plurality of script

obj €lét s; The ARIMClgmplh whereiethd eallsctionCehepem aefificption occurs

A i LB B 8 g £ o,
andfthes@mcpamdmt@cnﬁthq firat sctiptradbjegt isupdaddd. ser vi ces
(" TypeDescriptor”) (106) related to describing object

14.  The API of Claim 1, further comprising a sixth group of services ("Event")

related to maintaining one or more event handlers and signaling an occurrence of an event.

15. The API of Claim 7, further comprising a seventh group of services
("Action") related to invoking a specific action upon occurrence of a specific event in one

of the plurality of script objects.

16.  The API of Claim 15, wherein the specific action is to invoke another

object attribute of the script object, wherein the another object attribute is a method.

17. The API of Claim 15, wherein the specific action is to modify another
object attribute of the script object.
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nodel of the script object; a fourth group of services
("Binding") (108) related to connecting a first script
object in the plurality of script objects with a

second script object in the plurality of script

.objects by transferring data froman object attribute

of the first script object to an object attribute of

the second script object; a fifth group of services

(" Trmésf qrmefAPJ)h of I%l&)n 15¢ | faieel t;:bﬁlpﬁﬁ?g’aht éi]gtghtgtm of services
Lhe  .data of the object atfirihute of the first script
(géfl@mn ) deletpf o grroyifie ppeiis cHieriptp Aegidgrwiether to efagm the
speéific RbtidbhRG the Pedifik bienPée. Of services ("Event”)
(116) related tOo mmintaining one or nore event

hand] ers and signal ing _an occurrence of gn_event

seveltth gisuprhfots Slaim de Surthen -¢quymising 4 18imth, groyp ;eatatsgvices

("IDNEYSE N Gelited REGEJOs g B¢ 1A pIHRGH SS&HH bBBGE Of a
specific event in tﬁe script object; "an ei ghth group

of services ("Condition") (114) re|ated to providin
spect®i ¢ At prRligption Rregraw@%lwtmfé‘e%@ﬁ’f S eﬁ@?&‘ﬁﬁ? {7 ORg Or more
irfrbddable! nedia oe NprbVi&ing PL GbiptC applicition0 GaMEwork for a
C&ﬁ?ﬁféﬁrgr,gup of ger,v,in%es ?gl Di spI%)sg@)r1 (11n8) rel?art égmtjo
SEPERBHSIVHGUNER, SEIIS8obj ect . - 16
a first group of services ("Application") (102) related to providing an application

including a plurality of script objects and related to managing the plurality of script
objects;

a second group of services ("Component") (104) related to defining behavior and
at least one object attribute associated with one of the plurality of script objects;

a third group of services ("TypeDescriptor") (106) related to describing object
model of the script object;

a fourth group of services ("Binding") (108) related to connecting a first script
object in the plurality of script objects with a second script object in the plurality of script
objects by transferring data from an object attribute of the first script object to an object
attribute of the second script object;

a fifth group of services ("Transformer") (110) related to converting type of the
data of the object attribute of the first script object to type of the object attribute of the
second script object; ‘

a sixth group of services ("Event") (116) related to maintaining one or more event
handlers and signaling an occurrence of an event;

a seventh group of services ("Action") (112) related to invoking a specific action
upon occurrence of a specific event in the script object;

an eighth group of services ("Condition") (114) related to providing specific
criteria to decide whether to perform the specific action when the specific event occurs;
and

a ninth group of services ("IDispose™) (118) related to disposing the script object.
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