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SYSTEM AND METHCOD FOR EXTENDI NG CAPABI LI TI ES AND

EXECUTI ON EFFI Cl ENCY OF SCRI PT BASED APPLI CATI ONS
wdammkgssend The present application rel ates toreheA2004/000197

execution of script based application prograns. There

is a continually increasing nunber of term nal devices

in use today, such as nobile tel ephones, PDAs with

Wi rel ess comruni cation capabilities, personal

conputers, self serV|ce ki osks and two-way pagers.
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for a range of C|t|es, or a PDA may |nclude an
application that allows a user to shop for groceries.

Bac goftware applications take advantage of

ivity to a network in order to provide tinely
an usef ul serV|ce to users. However, due tq. the
¢ Presen @pplication relatesdp thegvecudioniof saipt brsgd peplication programs.

softmare applications for a variety of devices renains
a difficult and tinme-consum ng task. Scripting
Language based applications can be limted in their
afihkietiya tantmugh ncrmasingexecher of ®opinakdevicas mdisk oglag, sanklas mobile
conpl ex processing. Mre traditional progranm ng

telepHoney BB Svittowireless complunidatiod cupabilities, peredral cahpRas el service
calls to inplenent nore conplex functionality,

kiosk SNBMRLway PSR, SFREHIA SIS Ticktichs WHidh 18R BR kies R Q43 Ytk @Xe their
and traditionally require nore sophlstlcated

unmypmgé,amgleng MH%S&Q% m%qﬂ%iﬁ arfhp HEJHBS ?‘L @&ttﬂgreveather for

of traditional pfogra ges In at the

a range ¥ cﬁ Er%l SPDA m F{fci e. a¥1 ggﬁﬂ%ﬁg\{ zﬁl(r?rwns%s %éjr to Shop f8f groceries.

xecu ng the ap I Sadvan
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These software applications take advantage of connectivity to a network in order to provide
timely and useful services to users. However, due to the restricted resources of some devices,
developing software applications for a variety of devices remains a difficult and time-consuming

task.

Scripting Language based applications can be limited in their ability to supply and
execute sophisticated logic and complex processing. More traditional programming languages
contain explicit function and/or procedure calls to implement more complex functionality,
however, these languages use more complicated syntax and traditionally require more

sophisticéted programming knowledge to use.

A further disadvantage of traditional programming languages in that they are not

completely neutral to the platform used for executing the applications. Another disadvantage of
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lcurrent scripting |anguages, such as JavaScript, and
traditionally programm ng | anguages, such as C++, is

WO bas/0813e6 pr ogr anm ng capabilities of the | angeemea2mneon19?
not extensi ble. Extendable script based systens and
nmet hods are disclosed to obviate or mtigate at |east
sone of the above-presented di sadvant ages.  Summary
Scri pting Language based applications can be limted

et tish BB 0 185415(&@@3@“@ Bhglages,such
R Bt e S D

functionality, however, these | anguages use nore
conplicated syntax and traditionally require nore
hi sticated programm ng know edge to use. A further
dabie sagipt based systhims and ahetipyds greadisnlosgd teohyimgesmitigate at least

that they are not conpletely neutral to the platform
some 0f the above-prentalidigdvdntagappl i cati ons. Contrary to

current systens and nethods for inplenenting script

based workfl ows, there is provided systens and net hods

for extending the capabilities of an application
Sun"gﬁﬂ?ran1for execution by a termnal. The application

I nCl udes a script based workfl ow and non-execut abl e

c oariptig, Langwage besedrapphestionorap e dignite dmtheingbiliteto supply and

wor kfl ow for interpretation by a script interpreter,
executaumphisticatedt lbgic awod kdrhplex pocessingi Ylorettaditonah progragnming languages

plurality of executable elenents. This nethod al so
contajirexpliclefineti@l Mldakr proceiat callsto dhpleedtaiore €bBpIRR Eehcldnality,

the executabl e el enments, the gl obal synbol structure

howeld2Cthbi 1buastdngs ﬁiof&anﬁitht@d‘ BntdX%hnd Qﬂa@&%ﬁglﬁ@&ﬁr@&oﬁeh e

executable elenents to correspondi ng external

sophlﬁg:%g ng%ﬂe% D& usk OMHﬁ&tdlc’saNa%tdgE %¥ AGHoRy 2@

natlv unt| envir nnent of the ter

progr?x%trlﬁn%rlang gges 1& 3t Eh'e? Bre it gér}clpl etely r}éutral to the platform used for executing
the applications. Contrary to current systems and methods for implementing script based
workflows, there is provided systems and methods for extending the capabilities of an
application program for execution by a terminal. The application includes a script based
workflow and non-executable content. One such method comprises loading the workflow for
interpretation by a script interpreter, such that the workflow is configured for having a plurality
of executable elements. This method also provides a global symbol structure for reference by the
executable elements, the global symbol structure including addressing for coupling selected ones
of the executable elements to corresponding external components. The external components are
provided by a native runtime environment of the terminal for performing the action specified by
the selected executable elements. This method can also execute the executable elements in

sequence such that execution of the selected ones of the execution elements are redirected to the
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t he sel ected executable el enments. This nethod can al so

execute the executable elenents in sequence such that
wex@ssised of the sel ected ones of the executiPCT/CA2004/000197

el enents are redirected to therespective externa

conmponents through the correspondi ng gl obal synbols of

the gl obal synbol structure. Predefined know edge of

the contents of the gl obal synmbol structure is shared

‘respepth J}?erﬁaﬁ' @5&19%@%&\{. ogmggoﬁ oﬁcﬂ Bzﬁf kr?l‘é’%lg%f {hlg%hobal symbol

|cat|on OSE or e

a I|c m f,0 cuti
Stmc%ﬂéo Soim lf%ee A BB R AR Rl Gl g ced by the
ased morkflamh ﬁg ecut able content, the nethod
mnt"E% ﬁ‘bvﬂoﬂnﬁﬁt FRBIEFhe wor kf | ow f or
interpretation by a script interpreter, the workfl ow
configured for having a plurality of executable
el ements; providing a global synbol structure for
r &k methad és Sylwﬂqé fencatendiap the capahititiasof an hpplightidygprogram for
synbol structure including addressing for coupling
execwioh by hectnomed she fprlkaticaviedudiafp b scrigt based tvorkftow and non-executable
correspondi ng external conponents, the externa
contefin) fean@hdScoampiéingale Hypsadfiiahdingthe woirkflthy RMHtERRARMN Bfa script
the termnal for performng the action specified by

interprét€r, BRIk Bsly 8SATIMRIbER AR ERNLRin eTdxEtEbI difHedtd) ?rovxdmg a

execut abl e el ements in sequence such that executid

globai ESS'(I‘A > ecﬁ—&% & f&nr réite f)?ﬁle%%&:%ﬁtoieo&erﬁ%n g‘ﬁ{nér%o@aﬁ ?)gnbol structure

e respectlve exter na

th corre ) s, of the
incluifh (Heh SRR (Ao A R B S hans
ntents of the bal nbol ructure is shared by
exteﬂ%ﬁi EOPRARPiTehE ﬁ\sﬁeﬁ%aﬁ BIPONEAY R R Irominent of the
pplication. erm nal conflgured for extending the
temaaé perReriormiag ﬂaﬁ acaﬁn snseificd &y itherselsetsd exgpuiable ebsraenis; apthexecuting
by a native runtine environnent is also disclosed, the
the exgpwrble glementsiimsdquenasgueh thatraxpeution 9 thewdle®ted onesant the execution
non- execut abl e content, the term nal conprising: a
elementy drptedirntted frtbt¢ mspdetive external components through the corresponding global
symbols of the global symbol structure; wherein predefined knowledge of the contents of the
global symbol structure is shared by the runtime environment and the workflow of the

application.

A terminal configured for extending the capabilities of an application program for
execution by a native runtime environment is also disclosed, the application including a script
based workflow and non-executable content, the terminal comprising: a script interpreter for
interpreting the workflow, the workflow configured for having a plurality of executable

elements; a global symbol structure configured for reference by the executable elements, the
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interpreting the workflow, the workflow configured for
having a plurality of executable elenents; a gl oba
wa youbos1sed ruct ure configured for reference by BEECA2004/000197
execut abl e el enents, thegl obal synbol structure
i ncl udi ng addressing for coupling sel ected ones of the
execut abl e el enents to correspondi ng externa
conmponents, the external conponents provided by the
ti,ve runtime,enviran f. . the termmpal f
globaggyrr?bé)? Fntnhcgt]ur{: hné’luéfgl}% aélﬁreg%gé F(?icglépqgl§ s?lﬁé?ecg g es é)? :gg executable
execut abl e Ienentﬁ; a proxy redirector nmodule for .
elemtinésotf) CoTesPRpdIng external comp nc—aﬁ% éheoe(xt c%x}ggm}sop]rowded by the native
.elements durjing execution_ of the workflow the
runtinge. enyiropmrersrpf shegernpingl faspesforming the aqtion sreckisd by the selected
redirected to the respective external conponents .
executabloelementsia rEow Iedinestatinrsuly f@béﬁdlrggmséh%sr;glctedl@@ewfdbacxecutlon
synbol structure; wherein predefined know edge of the
elementadueing sxeriitiomef the slodkiflosw theakelested nn¢sunfehd exesittmnetenients being
the runtine environnment and the workfl ow of the
rediregfedltod d@trespactive ek Rfalit@fipdenty tiasugh thel tertespendigSglobal symbols of
provi ded for extending the capabilities of an

the g18bAIs{1GBé1i sBictifed Fhardin REdEMEE kidvABIdRYof he tdhieHR of ¥l dI&BA1 symbol
environnent of a termnal, the application including a

structiife’ib Bar e WRHk el AW rARREn? Rk G SRWLRRY 6f thO E{%}E{ésﬁont. he

conput er program product conprising: a conp
readabl e nedium a script interpreter nodule stored on
the conputer readable nmediumfor interpreting the

wor kf 1 ow, the workfl ow configured for havin -

1A SFRUSY PEYEFR Eqsuc alSq praviied Zor cxtapdipg dhe Spplies of an

.Structure stored on the conputer readabl e nedium o
applicajpm prograayfor sxecquienbyp ayvsyuRtHae ewaenNngR|of a derawrahithe application
) t he gl obal synbol -structure including addressing for
includingp bripg basefl avorletpvoansnonfexe¢nsabbs eantens hecashmer pregram product

correspondi ng external conponents, the externa
compdeing.cnemipsitap raadatle chelinnt; hacnigttintexpreternboduie stored oo treaoimputer

of the termnal for perform ng the action specified by
readableéncdlaing &ir éxstereting el erkabemae wdrk flowdEcnkigure@ dorHRA0Ing a plurality

nodul e coupled to the global synbol structure for
of exdcfhble@ddnhdhh; b 3R baRIyRIBOEHANRARS stBfed b @he computer readable medium
configured for reference by the executablé elements, the global symbol structure including
addressing for coupling selected ones of the executable eiements to corresponding external
components, the external components provided by the native runtime environment of the
terminal for performing the action specified by the selected executable elements; a proxy
redirector module coupled to the global symbol structure for redirecting the selected ones of the
execution elements during execution of the workflow, the selected ones of the execution

elements being redirected to the respective external components through the corresponding

global symbols of the global symbol structure; wherein predefined knowledge of the contents of
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execution el enments during execution of the workflow,
the sel ected ones of the execution elenents being
WO edsnested to the respective external componePtBCA2004/000197
t hrough the correspondi ng gl obal synbols of the gl oba
synbol structure; wherein predefined know edge of the
contents ofthe gl obal synbol structure is shared by
the runtinme environnent and the workfl ow of the
L i.on. Br.jef L pLt . Th hngs . These
the I SRR sRPonulé Horc bt AR cbiped oo SRRLNP HRpeESE e
lk%ﬁllomﬁng detail ed description in which reference is
aPPIGHAL to the appended exanpl e drawi ngs, wherein: Figure
1 is a block diagramof a network system Figure 2 is

. .a block diagramof a generic term nal of Figure 1;
M@%ﬂ@.ﬂ&wﬁessi ng framework of the term nal
of Figure 2; Figure 4 shows representation of
afgbedecnd other Sphiecessvilifbeednee mprslapparentan thef folowing de@jledhdrscription

. Fi i S | e y.get anyl nfo" for

in which 3efefence b gl o AR Sep L B SRR ER RN Rt o
S¥iduest! e tdodki diagram ofa getwerklsysgenet wor k system 10
conprises a plurality of termnals 100.for interacting

WL dirOD aoaomi@%&amfhgaﬁeir@mer&ﬁﬁa\refsigerea@cessed_ by a
server 106, which can be a managenent server, via a

CRURFE RS Hb&AsNEENREKork WAMe (Linsl 4E RigaR Ut not

limted to the Intefnet. The termnals recel ve

PSP RA T o
' 100 ] [ , i n
e R e T oA

desktop terminals 6 or other wred

Detailed Description

Network System
Referring to Figure 1, a network system 10 comprises a plurality of terminals 100 for

interacting with one or more application servers 110 accessed by a server 106, which can be a

| management server, via a coupled Wide Area Network (WAN) 104 such as but not limited to the

Internet. The terminals receive application programs 107 from the application server 110 via the
server 106 over the network 104. The generic terminals 100 can be any suitable computing
platform such as but not limited to wired devices such as desktop terminals 116 or other wired
devices (e.g., notebook computer), wireless devices 101, PDAs, self-service kiosks and the like.
Further, the system 10 can also have a gateway server 112 for connecting the desktop terminals

116 (or other wired devices) via a Local Area Network (LAN) 114 to the server 106.
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devices (e.g., notebook conmputer), wreless devices
101, PDAs, self-service kiosks and the |like. Further,

wo bseystem 10 can al so have a gat eway server PBCT/OA2004/000197
connecting the desktop termnals 6 (or other wred
devices) via a Local Area Network (LAN) 4 to the
server 106. Further, the system can have a wrel ess
network 102 for connecting the wirel ess devices 101 to

t r1"(i‘,‘lrt}{\§|\'th% Q? terh th c§n h C ou %&g ngzm&k P(Séqt%{' (%rﬁlr {E(;{g%é W%Ql%ss

conput érs "(not shown e connected Server

devicg Oﬁ)lhtg e %l\ﬁmj ]Igf‘éfgc%%ﬂlazgf g‘?} e?atfm%rq? 0 et dzco(i)%{gl ers no? sr}lown)

_couwmgﬁgg%%zeﬁ&ﬁ?;sagé% R R e

S|an|C|ty Further, the networks 102, 104, 4 of

showp HbF igyretle hhgigenericermpinale | 0 avifelepeqvigss d 81 and passonal computers 116
network 104, for the sake of sinmplicity. It is

are hareadigy reforead to hsthettéraninal 40 fod theesake bt sipplcitye Fugher, he@etworks 102,
10, and/or that the functionality of the servers 106

104, hlﬁcbf(ﬂlemysﬂenh I9ewitidrebhafiexche referrdé & asable ndttvoiksl 4yifok tersake of
recogni zed that the servers 106, 110 could be

simplicifp) Bferdceghityd that3ldry taiftd e MMithS seBvely 106, i 0)gndor that the
schenmadefi ned service, such as a web service by

functi@¥ATP bethe 5ot ER 206 ahdE10 R Uéaéo&bi&g izatdidd alSORRMEF RL&snized
as stand-al one devi ces when obtai ning and executi ng

that t}LJE%T\%fbglldgCPfd Adéim F en?e?ﬁ%@pal s%rw&{}ﬁ‘o@ﬁ@rl 1'13%}\%&& 29chema-

onto term S Via“a conput rea

f h def bel
_ deﬁnégas%rvd(ae §1llc§ Rsagy % s%rv ug)g e;z(%rﬁglgzg reté,a %Iﬁgx%g{gﬁelﬁg e‘b@&g& operate

0 the.ter via a direct red . connection
as Stawga‘oassi?vweg eaPLﬁamr&M@éew@p& c apRliGaHOR 0 by Fariocwagathe
evi ce or comput i ng platforn1 This system applies to
apphcaﬂm panchei letlsd potp termainalavia asamphter adible medivar? 12, (see Figure 2), as
associ ated script based workflow 307 (see Figure 3),
furthes deflined ipeloxe dnuadsiitian, ovinstead, theNpplieatien varaly leadedrongnthe teyinal via
be discrete elenents or tenplates that describe
a direetppirédocanneartior (d.g.1 USB port, soakinerfacks kicr)ad ah axtgtmalgaedia device or

computing platform.

This system 10 applies to applications 107 that are partitioned into an associated script
based workflow 307 (see Figure 3), and non-executable content. Non-executable content may be
discrete elements or templates that describe application entities in some predefined language
(such as but not limited to structured definition languages such as XML). Content is evaluated
within a Container Framework 206 (see Figure 3) of the terminal 100 and is available to the
workflow script 307 as a library of Global Symbols 324 (see Figure 3). This library helps to

proxy access to the appropriate service 304 or obtains the requested data. The process of
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(such as but not limted to structured definition

| anguages such as XM.). Content is evaluated within a
w@ensasrses Franmewor k 206 (see Figure 3) of thePtBCARMA000197

100 and is available to the workflow script 307 as a

library of 3 obal Synbols 324 (see Figure 3). This

library hel ps to proxy access to the appropriate

service 304 or obtains the requested data. The process

addreggl &&&ﬁaﬁ'n@g fgé:tug':fbﬂe"j'uikI tlﬂgfoﬁgff%ﬁl?:gioﬂe? ?Qﬂape\%o&ho&/qgreferred to

I catl on e work r

as Prod(be%;ﬁeeddr edl %sot%rtb Iscgnﬁ;(e)% vgvﬁr"{ﬁeea%%)é?a%OH ép? RWIS&%’HS on the
ccess to loc entitie )
rermi 3 Y50 PR v 3 b d KRl s Uyovihalerl Syt g2 see Figure
Referring to Figure 2, the termnals 100 can i ncl ude,
3. without limtation, nobile t el ephones (or other
wi rel ess devices), PDAs, notebook and/or desktop
conmputers, two-way pagers or dual - node comruni cation
termnals. The term nals 100 include a network
GenercioTeeminabn i nt erface 200, such as a wirel ess
transceiver or a wired network interface card or a
MREsMingC U RE 2 Vtha teeMHARCIN0RAN indlude ! veithBun Binitation, mobile
infrastructure 204. The connection interface 200 is

telepHoREY\BF bBY Wirélbdsidedice) P IoA ¢, ABteB ol 41a/dr @EMJWO?an%QS tt\QO -way

the network 104, such as to the wirel ess network

pagerp r a[ o orjnfnﬁﬁlgat o tgrmmﬁsl: 'lilgﬁerrﬁhgls Y08 §efdE EQWIQOnnectlon

ena es t termn to communicate wt
r and with externa
mteffa%?@gﬁ“?ﬁ%s £0ftalths PhoSOhRE 87 wiE hEVRA BlsFRed Bt § mmpsem
ordinate t uest Lresponse es 105 bet '
coupleda Rt ien 21981%@ SR ffresayese 20 oél%g pawectpypinteriace 200 is
network 104 supports the transm ssion of the
connegizble; ugipg epprﬁtmgcrfah%temnalﬁ A0Q tacthe sefwesk 104 sugh@p sathe wireless
messages 105 between termnals 100 and external
netwogly $02by wirghessdinkaeg cBRN&c eled (teg Figvee he whinhlenalglds th begminals 100

network 104 may al so support voice
to communicate with each other and with external systems (such as the server 106 - see Figure 1)

via the network 104 and to coordinate the requests/response messages 105 between the terminals
100 and the servers 106, 110. The network 104 supports the transmission of the application
programs 107 in the requests/response messages 105 between terminals 100 and external
systems, which are connected to the network 104. The network 104 may also support voice
communication for telephone calls between the terminals 100 and terminals which are external to
the network 104. A wireless data transmission protocol can be used by the wireless network 102,

such as but not limited to DataTAC, GPRS or CDMA.
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communi cation for tel ephone calls between the

termnals 100 and term nals which are external to the
wWoeia0sts66l04. A wirel ess data transm ssion proPODCA200a000197

be used by the wireless network 102, such as buf not“ " ""7¥"*"

limted to DataTAC, GPRS.or CDMA. Referring again to

Figure 2, the termnals 100 al so have a user interface

202, coupled to the term nal infrastructure 204 by
c ction.222 . to facilitate interaction with a er
(TG Rb SRy CighS 2o Fel Py S 00 SEREE A SPerdrtd Aiccoupled 1o
or .npre user input devices such as but not limted to

the team@%?rwms S‘bl?y ePNRESHORE 22 dofpclitRigrteraction with p yser (ppt
nouse, a mm crophone and one or nore user output

showgb Theaisexinterfages2Qrrap @rsludes ermorgners|ussy iepwg devices such as but not

~ speaker. |If the screen is touch sensitive, then the

limites} topl QYERATY kdyboarBe keypatl, agratkwhagk arstyluspaimotisy ia eeicraphone and
controlled by the term nal infrastructure 204.

one orRefor¢ nsengutpgademictsueh guiareLCD sofzen displap and/oit hepehiesr Mifmid screen is
100 is enabled by the termnal infrastructure 204. The

toucH 2héTiivg khein g @Sﬂl?u&ahlhﬂs‘é b2Qded axchel@RS inphied AN EStrolled by the
processor 208 and the associ ated nenory nodul e 210.

terminMEnEMRLLR 208 ocessor 208 nmani pul ates the operation
of the network interface 200, the user interface 202

and the framework 206 of the communi cati on term na
100 by executing related instructions, which are

rovw ded b .oper,ating. s em and .cl I.ent i cation
D ISSERE gt R T BRE 2 or R TR et B eena B by erina
. ~_conput ocessor . 208 can include one or nore
mffaﬁswg@‘é%z‘f“n Sf he termingl %faﬁ%'ectwaﬁoif H%Pﬂl&‘&%thé empyterrpgessor 208 and the
general purpose processors and/or special purpose
assoc&tqﬁclgglgwgnq@]@z 10. A3e campwtppecespgags r@mmufa_tespthq: epesgtion of the
it is recognized that the termnal infrastructure 204
netwerknnteriade 246, the vsenpi¢réace 262 arathe fremewarke2 06edithemozunication
coupled to the processor 208 for providing
terminaiSi00 by ek @nting eeldteibinphetens ehidhaie progided By amoperating system and
executing client application progranms 107. The
clienCapPTieHtioh pfopaahad] 07 168 dUMtIElEefiary hétulld®); the computer processor 208

can include one or more processing elements that may include one or more general purpose
processors and/or special purpose processors (e.g., ASICs, FPGAs, DSPs, etc.). Further, it is
recognized that the terminal infrastructure 204 can include a computer readable storage medium
212 coupled to the processor 208 for providing instructions to the processor for loading and
executing client application programs 107. The computer readable medium 212 can include
hardware and/or software such as, by way of example only, magnetic disks, magnetic tape,
optically readable medium such as CD/DVD ROMS, and memory cards. In each case, the
computer readable medium 212 may take the form of a small disk, floppy diskette, cassette, hard

disk drive, solid state memory card, or RAM provided in the memory module 210. It should be
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har dwar e and/ or software such as, by way of exanple
only, magnetic disks, nagnetic tape, optically

wo eadablses medi um such as CD/ DVD ROVS, and nenoPgT/CA2ads/000197
In each case, the conmputer readable nmedium 212 may
take the formof a small disk, floppy diskette,
cassette, hard disk drive, solid state nenory card, or
RAM provided in the nenory nodul e 210. It shoul d

notedk%ﬁﬂg}gé%?)o‘{r@ ﬂ%_ﬂech %gan‘%?égé’ogn rlllit%tr&‘aaﬁg ﬁ{EHl SCATRYS & usedieiéher alone or

rea e ne e used erther alone or
incocg%?é ation. Processing Framework Referring to Figure
DO i ent runtime environnent is provi ded by the

processi ng framework 206. Multiple such runtine

envi ronnents coul d potentially be available for use by

the processing framework 206 of a given term nal 100.
Procespipg Framewerk 206 of the terminal 100 is coupled to

t herdrthd REUE LY BlichPAinbihelelG PRlpOA i

i g &% 14 Blichbfln ?ﬁe M het %gral d%)%%otggpﬁgéssg@

interfate to the termnal 100 nal 1t
[.& erati t of, t.h
frameRlePE 35 W1ut 0D ARRE h O S R Aber D) B By e by
t he .ter.m nal 0. s.preferably capabl e of erating,
the prpfiGiiR iR otk AR ki e Ao B etors 08 BB iidinat 100
. 107 on the termnal 100; if nultiple runtine .
s coupleg ' srBtstucive T0g pitibsaunectop 22D asd s ejiacs 4 thsderminal 100
sel ected for use with a given application program 107.
functigpaldy phthe erpcesen2Q8radiagsogiated| opeating systenupihe dtastowesure 204.
107 can be executed by the conponent franework 206 on
The ctitrg ragimeenvirofmentiof tie teraminal heis preférebly cagmblesrfigenerating, hosting
applications 107 into native code, which is executed
and ekgcutingthp char apglicad®iBpropraidd 07 ex illeaeintiha1a90; ifl aultipte Rddme
Alternatively, the applications 107 nay be executed as

envirdiitidn¥ear€ lE1aBle, d pr@dulrOh8 Garlbe RNRID Tor RO WA Bvdrbgplition
or operating systemon the termnal 100. In any event,

rogrhfl 4 0APBhéCBEIRACHAL tédfnfnal 6D, i PphiGHBhO A7 daHBE |
P glEnviyonmgnt provfded y ?Le ferﬁ?ﬁaﬁ”?ho;.tae cfg%Hdeyﬂw
comp{nlfgr“ Fri%eWvrk 206 on the device 100, which can convert the component applications 107
into native code, which is executed by the processor 208 in the device infrastructure 204.
Alternatively, the applications 107 may be executed as native code or interpreted by another

software module or operating system on the terminal 100. In any event, the applications 107 are

run in a terminal runtime environment provided by the terminal 100; the client runtime is

potentially one selected from a set of available client runtime environments. Referring again to

Figure 1, one or more of the client runtime environments provided by the terminal 100 can be
configured to make the terminals 100 operate as web clients of the ;;veb services (of a web
service 118). It is recognized that the client runtime environment can also make the terminals
100 clients of any other generic schema-defined services supplied by the service 118. The

framework 206 hosts and evaluates the application 107, as well as provides services 304 to
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potentially one selected froma set of available
client runtinme environnents. Referring again to Figure

WO 2050316866 nore of the client runtinme environnmePtBCA2004/000197
provided by the termnal O can be configured to make
the termnals 100 operate as web clients of the web
services (of a web service 18). It is recogni zed that
the client runtinme environnent can al so nake the

interpg&rv&gr%c}’g ]gJrggcgﬁhis,e%ﬁla%fnoﬁlur&g%?{g}%?Eééatfoin%ntities and resolve

chena- i ned setrvices suppli servicé 18.

T anmewor k 206 hast.s _and.eval.uyates f.he,application
spplicen RO font e SRS O B Bull 5 Bl ORHBER o

wor kf | ow conmponents, eval uate non-executabl e

application entities, and resolve application

references to non-executable content or built in

f (HELr 8198¢ pf the terminabruntigie enyronmeat elstherampwerkR0p peeferably

envi ronnent of the framework 206 preferably support
suppartibe fallomang bagicfurdtions fon hei resident executablerversiahs of the client

execut abl e versions of the client application prograns
applich(n pogmnsi Il (e Figurs B); buchsis but nat ditmited o:t ed t o: have

predefi ned knowl edge of the | ocal synbol table 322

( dee: predpfined Blovalddiet dTehedbedd 8ymbBol kKt 328REEFiZdrt 3) SR@the global

Figure 3). The know edge of the contents of the gl oba

symb8aRIeB24 g@é igdrB)l Thé RAGWAdRINIRES AR AR 168 sRbot ©ble 324

and the tramework 206; provide a comuni cations

is shafARRRIdeh e Jp%;a%q 16?5:3@@1@%3&1%0&926@6 server 106 via

t he network ;. provi data i nput ¢apabilities by

BB G5 s RSl e R0 8 v e

S r 106; provide data presentation or output
rw““%ggéﬁilities for response messages 105 (i nconing
messages) or uncorrelated notifications of the server
o8rovislesiafadary sepabilitics by theisergncansinpy dgwice obtha tarménals 100 to
client data in the nenory nodul e 210 (see
supply data parts for outgoing messages 105 to the server 106;

provide data presentation or output capabilities for response messages 105 (incoming
messages) or uncorrelated notifications of the server 106;

provide data storage services to maintain local client data in the memory module 210 (see
Figure 2) of the terminal 100; and

provide an execution environment for a scripting language for coordinating operation of

the application 107.
Further, specific functions of the client runtime environment can include, without

limitation, service support for language, coordinating memory allocation, networking,

management of data during I/O operations, coordinating graphics on an output device of the

10
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Figure 2) of the termnal 100; and provide an

execution environnent for a scripting | anguage for
wa@omsadsrsed i ng operation of the application 107PCT/CA2004/000197

Further, specific functions of the client runtine

envi ronment can include, without limtation, service

support for |anguage, coordinating nenory allocation,

net wor ki ng, managenent of data during I/ O operations,

. i nat .| i n . iC f : o
ermiffP360 L1 BAGHE AR <Bfk Akl UHA AR B Rloiglng grestibraris.

ori ent.ed classes and supporting files/libraries.
Exampigs AL Fuins FE o R R PR PR GRS e S5 e ol 3B oy such as but
the termnals 100 can include such as _but not |imted. ‘
not llmeﬁﬂ#ﬁﬂme& keraygee RummenC Lo b Mistospit apd daye Ruatime Egyigonment

Runti nme Environnent (JRE) by Sun M crosystens.
(REXwf @y Misgosagiemp to Figure 3, the processing franework

206 inplements the ability to extend script based

conmands of the application 107 through the gl obal

synbol table 324, further described bel ow. The

PRefatsg agir-todiigwe 8kthe ffocesingframewidek gemipleém&ny the @Bility to

nodul e 304 functionality separate fromthe application

extenP k&Pt BABed @émniabdd dfahe appli€atiohalR \Wabligh B ool sHnb6I 161824,
ot her nodul es such as but not limted to; an

furthePRBICHEES bW MANRIRE 3B FatheWBIES0RGh Efovm;éle%x@%cﬁ%ﬁgceamodule

Script Interpreter 10, @ provisioning mana

304 fl?r{cﬁéffalilﬁe ?épgn%?elt fg(gnrg lﬁliletzayp!iéatiigﬁ g?o%éa?%@bgelgqr{h%? ‘illlets Isgrrg%v%rﬁ 206 can

service’ func urdl
also hagg %thgratﬁ% url]ri:ssi sﬁf 7%sab-|;{t] got i 'Xi gtSS rodu S%}b%ﬂlﬁlérlla%%h?&é al? Pn(’:cgrpreter
Modlﬁgg@:l gisgt%%ti Igtirq]g)r%\t/glgll\ﬂ? a ég”&@ag%gggrlgge}ggérg lg;ggta%ré)?yn edirector 312. It
is recognised that separate service functionality is shared by a plurality of applications 107. The

service modules 304 include such as but not limited to a Persistence Module 314, a

Communications Module 316, a Screen (presentation) Module 318 and a Device Access Module

- 320.

Referring again to Figure 3, the generic service modules 304 interact with the application
107 through the global symbol table 324. The functionality of commands of the script 307 of the
application 107 are enhanced or otherwise extended through interaction with functional and/or
non-executable components 326, 328, 330, 332 operated by the modules 304, as further
described below. The communication service 316 manages connectivity between the component
application programs 107 and the external system 10 via the network 104, including the ability to

communicate with the server 106 as required during execution of the application 107. The

11
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Referring again to Figure 3, the generic service
nmodul es 304 interact with the application 107 through
wo bmsgbebal synbol table 324. The functi onal i tRCDCA2004/000197

commands of the script 307 of the application 107 are
enhanced or ot herw se extended through interaction

wi th functional and/or non-executabl e conponents 326,

328, 330, 332 operated by the nodul es 304, as further

persigc%%g Haggger BeA %‘ﬂéws—r ade A Qbﬁ@ﬁt'oﬂheshggwa‘ﬁgn ﬁllo%rm’]ﬁﬁeé be
Ity Icatro

connect| etween the conmponent a

rograns 107 d external sys ia.th et wor.k

sored 53R Aol adiE AL0" SR RGP Prondsh T imlftet Wtp IR ertace 202
erv 106 .as reguired durin xecution, of the

(see ELGHT BLigiqbGrin mpyt Hamhe g BsrAyes OAsRUise Prosend ogiphbifghe user of
updat ed data content of the application prograns 107

the teprginglel (0 Jthg gereen mprageehiSiy respensible for gommppicatingdata to and from
manager 318 interacts with the user interface 202 (see

the ingirfgoe 2022 which ip bxraessed mpunative tommathef thistermiaaldl 08i Jihk dyvior access
ot herwi se present output to the user of the term na

modulFR0 rbrétoscineeattinmbetgeen the ivarisudaipplicatibh profzesims 107 and other
communi cating data to and fromthe interface 202,

functiohil@htiiiss (Suchlae Stfeaflodulesd 0 piekidentoa thderminall 108, 6K McB@ised that
100. The device access nodul e 320 nonitors interaction

her P& Y¥REA oh ) on Vs titRn h&idhdif i
ot erf unfgli olr?al enl?i ties g?cggléh as tﬂgpﬂrir]g%)lag% s %%Yﬁ?g%s%@ﬁté services

314, D', %ﬁf;‘ 35@?05‘16%11&11[% ﬁre fhx’icti%ﬁalft? 6P ?ﬁ@%a&%ﬁ%ﬁgf W can be other than

configurations and partitioning o unc y O
les 304 with respective services 14, 16, 18,
Sh°w§g§d O%Héxtending the functionality of the application
script 307 can be other than shown, as desired.
Referring again to Figure 3, the franework 206 has the
provi si oni ng manager 3 that nanaqgs t he provisioning
ofRefarangegainiaigup 1 the femewerki299 hesthe peovisioning managg03 11 that
Application provisioning can include storing,
managgstthe provisigningefitliecativarg applicatienplQ7my the rmoat 1080 sAppliéation
and
provisioning can include storing, retrieving, downloading and removing applications 107, and
configuring the application programs 107 for access to services 304 which are accessible the
global symbol table 324. The Application Manager 306 can be used to interact with the user
interface 202 (see Figure 2), manages application lifetime etc. The Interpreter Module 308
manages references to workflow native local symbols 322 and external Global Symbols 324.
The Script Interpreter 310 executes the script 307 in the language of the workflow of the
application 107. The Script Interpreter 310 is depicted as a component of the Interpreter Module
308; however, the Script Interpreter 310 can be a stand-alone component in other

implementations. The Proxy Redirector 312 handles requests to any of the set of Global

Symbols 324 and directs the request to the appropriate service module 304 for subsequent

12
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configuring the application prograns 107 for access to
services 304 which are accessi ble the gl obal synbol
wo 2005033261. The Application Manager 306 can bePcpea2wM0a/000197

interact with the user interface 202 (see Figure 2),
manages application |lifetinme etc. The Interpreter
Modul e 308 manages references to workfl ow native | oca
synbol s 322 and external G obal Synbols 324. The

extensfonl dtihd SQEE{ fﬂﬁ&kﬁr Cﬁ%’%l 8 ?HE 6Pthk %léﬁéﬂ Rt %gxyieg )‘I}u?lewithin the

anguage o e wor t he application

execﬁgl?le Q’}ork otvve 5 et(ienré)t 8%'} t% c% Ior%n S 3@%?&\5%?8‘%99%& are prov1ged by the

erprete ver

condhEBEr A A0 580 Sl i SR s
handl es requests to an he set of d aba
functionalityfg refuired by thetrgpk 9@-,»%{0% &oeﬂéya}&sk&é ﬁh%f@'@leéa %eeeferences

nodul e 304 for subsequent 12extension of the script

fromfwjthin thegxeaatablsaorkilens of thestript397 ferrndtignthataredefined elsewhere in
references fromw thin the executabl e workflow of the

the application BIV(suah as dopo dintied 326on-828ytaA8OntitR3R ThHedbcahsygmbols of the
provi ded by the Container Framework 206. These gl oba

tableSP P bepresetddeat Quiictiomalityfrbiided by thelapplitation pogfim 107, as compared to
functionality as required by the applications 107.

the globgRdymBY ¥R kiR t9le BRLHaARbLEIdS SxteRded chSdbRiRE @RSy hrtﬁérbervwe

wi thin the executable workflow of the script
modififdid4l €s that are defined el sewhere in the appllcatlon
107 (such as but not limted to non-executable
entities). The |l ocal synbols of the table 322
represent | ocal functionality provided by the

lication ogram 107, as c ared to I -
sFeneeq ol Seomigiss s oF B e ke 206 with
ca abilities through the service nodules 304. It is

fesPeF%\‘Fo‘éﬁ‘f‘%"éé 0308, %ltoné}Z s implgmertinedhasysrbol fables 382,24 cagbe other

framework 206 with respective services 306, 308, 310,
than shpwng ag desives). eSusheltergate kenfigprasions cantihelydeg sdtho@Jitmitation peternative

ot her
distribution among functionality among services and/or combination of functionality within other

services.

Proxied Processing

Refeﬁing to Figure 4, in the case of a mixed content application 107 it is typically not
possible to execute the entire application 107 monolithically within one scope. Rather it is
convenient to model some aspects of the application 107 in a separate space 400, and allow
discrete executable units of the script 307 to address and manipulate that space 400 through the
table 324 or other data structure. The table 324 is coupled to the set of Global Symbols that are

provided to the Proxy Redirector 312 (see Figure 3) and are available to the Script Interpreter

13
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than shown, as desired. Such alternate configurations

can include, wthout limtation, alternative
wa@le@s03tsed | on anong functionality anong servi cCEBST/@azioan0197

conbi nation of functionality within other services.

Proxi ed Processing Referring to Figure 4, in the case

of a m xed content application 107 it is typically not

possi bl e to execute the entire application 107

itk | Cthi _ Cy .

310 (B RHkd 31 e b of 4 RAERRRAE e (¥ Leigh o, v goprosch
107 in a,separate space 0, and al.l.ow di ete

allows QerB 40 BOTATTCURTE R EIF fogens Pt 15 SaiRlr 0240 Sgess and
.mani pul ate that space 400 through the tabhle 324 or .

maningage e GREn T SR CoTREnETLI L5 435 0. Daupiiaay fsing the
set of Q obal nbol s that are provided to the Proxy ‘

behavigs @f theapplicapion d8kass whele Fpr expmpde, &igwyaf sbyse vispal pepresentation
Script Interpreter 13310 (see Figure 3) in the

of thesippligatip spaoés 409as dhmyiape distgibiitad gumgemefAs depicat; thetapplication
Thi s approach all ows discrete and non-conti nuous

workftove 30 mbkes refeghed v tofsymbels 324 ihat ard@dfired imd@dmebsloasspace 400 of
mani pul ate the framework 206 based conponents 326,

non-eRAtabRIPplichdidn htitied ($HoWn a8 tlot8 UOMI Thioa g &ivivésI04TeetHigure 3)
application 107 as a whole. For exanple, Figure 4

R

B A O Y A TR S
T M A T —e

330 5 BB o o6 i S BH in 06 S e i
execution space 402 of the termnal 100 required to

00. satisfy the reference. The native execution space 402
i ncl udes access to the external (in regard to the
application 107) conponents 326, 328,

External Components

Referring agaiﬁ to Figure 3, the external components 326, 328, 330, 332 are accessed via
the global symbols 324 through the corresponding service modules 314, 316, 318, 320. The
component 326 can represent a data component, which can be used to define data entities, which
are referenced by the script 307. Examples of data components 326 may include orders, users,
and financial transactions. Data components 326 can define what information is required to
describe the data entities, and in what format the information is expressed. For example, the data
component 326 may, in a particular instance, define an order which is comprised of a unique
identifier for the order which is formatted as a number, a list of items which are formatted as

strings, the time the order was created which has a date-time format, the status of the order which

14
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330, 332 of the service nodul es 304 that can be

resident on the framework 206 of the term nal 100.
waxaosn0siEbe Conponents Referring again to Fi gur ePGr/Cabo®4/000197

external conponents 326, 328, 330, 332 are accessed

via the global synbols 324 through the correspondi ng

servi ce nodul es 314, 316, 318, 320. The conponent 326

can represent a data conponent, which can be used to

is fonqgt{édrb@ a%g[}m% égitd ddefFho WQE&ﬂh@[n%elt Ghith & %gg%t@‘l atcpoq'dmg to the

SCf eS (0] dat a Conponents
definififff ! 9“?&%% REF Qs 38 SomPiiges A28 i P BPHED E?%n“?%l since data
dt dat t
parts (elihinls) eI OFRa e LTRSS d08 P Taisee F\Aﬂ“’lgﬁ% Web

dat a conponent 326 nay, in a _ particular instanc
Serviggek18 ﬁéorsﬂgrepluéwlqﬁmreﬁrq‘b!sv thenes pastensre of d aﬁmca@eonems 326. Itis
identifier for the order which is formatted as a
recognigerbibat data domponesfts 32¢emay bihdaiamagadly igomarated aetording to Web Service(s)
strings, the tinme the order was created which has a '
118 chiatepraphyalefinitiond (if 4viadatdé)atr defindd Hyhtkre appdiesationtdesignérdiased on
formatted as a string, and a user who placed the order
compléRitgde definftioha@idlctanB6dpe cOirélatidronfoi@ati&d. i ni tion of
anot her one of the data conponents 326. Furt her,
referring to Figure 1, since data parts (el enents) are
usually transferred from nessage 105 to nessage 105

r
S N e Gy @%ﬂﬁ{téggéa%%h%%ﬁéa
compalgleﬁgﬁg#ﬂf é\ihllc}prc%gﬁgp tﬁdfotérrr]l%{ d%etﬁgag?ao € con(lygclglga( aglk))hcatlon
progriT 0 GASPRETIEHE WOk PYRERS g,fg@gg@#lg%@&a{lgggmgp 10¥andor
definitions and/or nmessage correlation information,

exterRb pystemsRycihgfthe web servigad 88 e Figarechyt & PhatempliyeBneihe message

328 can represent a nessage
components 328 may describe, in a particular instance, a message for placing an order, which

includes the unique identifier for the order, the status of the order, and notes associated with the
order. Message component 328 definitions can, in some instances, be written in a structured
definition language and, in some such instances, can uniquely represent (and map to) WSDL
messages, and can be generated dynamically at runtime. Accordingly, the dynamic generation
can be done for the component definitions for client application messages 105 (see Figure 1), and
associated data content, from standard Web Service 118 metadata in a definition language used

to express the web service interface, such as, but not limited to, WSDL and BPEL.

Referring again to Figure 3, the external component 330 can represent a presentation

component. The presentation component 330 can define the appearance and behavior of the

15



conmponent 404, which can define the format of nessages
used by the conponent application program 107 to
wa@evsnsiseat e Wit h ot her resident applicati ons BOTCaz04/000197
the term nal 100 and/or external systenms such as the
web service 8 (see Figure 1). For exanple, one of the
nmessage conponents 328 may describe, in a particular
i nstance, a nmessage for placing an order, which
comp(l)r?e%t %P%ﬁg%tltogﬁég%arg l‘l87 Iaéj T g}slﬁfaygcg byatglr Béﬁqg?tgrggc%r%’o% t(iheﬁ gigure 2). The
er SsS conpone 8 definitio ,..1 N some
Presentﬁwgﬁwgne%%fwav ﬁ%??lfQ U Crerih °88“@é’f%“auafﬁ‘%ﬁ 10 be'ecuted
anguage and, in sone such |nstances can uni
when F@w@slema%saw&l the gompynepiciplication 404 asing e ‘Eﬁfﬁnﬁéface 202. For
enerated dynam cally at runtine. Accordingly, the
example,theprssegeation spmpeneatsrs 30 enaysieling sreenkdabeliypdihbones, buttons and
definitions for client application nmessages 105 (see
5  menugsiagdiagiohy {o txrtekenseiwitlx wer gatsinaortit box of pushesst tanttdar @he
Wb Service 8 netadata in a definition | anguage used
majorit o£Web Sesvidei §\sde By il Cenbuthérts heceviswl pfes@ftationlof Wbt Service
l[imted to, WoDL and BPEL. Referring again to Figure

operatfon reb\BtsCarld@hdiforSHoPAR Bletrudife ERrohMRAIRHERSIr Rrminals 100 capable
presentati on conponent. The presentati on conponent 330

ofdmﬁﬁﬁn g&ﬁﬂgmﬁngsﬁgggarance and behavior of the
onent application program 107 as it displayed by
the user interface 202 (see Figure 2). The
presentation conponents 330 can specify GQJ screens
p ﬂgﬁ ontrols, and actions to be executed when the user
roxig 5‘&'1%“% th the conponent appl i cation 107 using the
user interface 202. For _.exa ,. the presentation
c Bafsoingte S1zimes Jand 4 Erxigd %%?r@%%g 1S|ﬂé°’olé1]°§ess by Wthwéa\dk%écnpt
buttons and nenus, and actions to be taken when the
Interpgasers3 10 yiseysatisly saquests 404fox frameworki286 based sompanenti6, 328, 330,
majority of Web Service 8 (see Figure 1) consuners use
332 that ate sypadallymet@nilattle onthelangédge S€ thei warkpwe BAT.i The Proxied Redirector
results, and therefore provide the runtine environment
312 redies binthielset Frspinbels shal 8@ saidizb be the Application Manager 306 when the

10

15  application 107 starts. These symbols 324 may correspond to components that are defined by the
application 107 itself (i.e. local symbols 322), or may correspond to functionality that is provided
by the framework 206 (i.e. global symbols 324). In either case, the set of symbols is completely
arbitrary to the Interpreter Module 308. It is recognized that the potential contents of the global
symbol library 324 is fixed knowledge shared between the developer of the script 307 and the

20  developer of the functional modules 304 providing the externally referenced functionélity linked

via the global symbols 324.
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of displaying user interface screens. Proxied

Referencing Referring to Figures 3 and 4, Proxied
wRedosErsed ng i s the process by which the Scri pPCT/CA2004/000197

Interpreter 310 may satisfy requests 404 for franmework

206 based conponents 326, 328, 330, 332 that are

typically not available in the |anguage of the

wor kf | ow 307. The Proxied Redirector 312 relies on the

proxif kRSl pAloUPP! | o0 by e fopl et on

.s 324 d ] h .
SRR S AR SRR B RO Bl s 9 oy
ot ST 52y ot SO EF R Rl BPSELions 107

324). In either case, the set of synbols is conpletely
that ugg pjcripting lapgnagp ésurh peE eMASsripitel defnezomkilew elements of the script
recogni zed that the potential contents of the gl oba
307 and/attnovs dxptessaoryofBegeens 330, Medsdgen W agldd atin 32 @cbriymnerte in some
t he devel oper of the script 307 and the devel oper of
structiuled 1dnignadei(auchlas XoMlL). d5is3€bgnized/ihdi the cérhspending faattional modules
referenced functionality linked via the gl obal synbols
318, 3843 1416Pproxidath 486¢s6 ke i fipHLRRIBB 003286 325 16in@ e Based onl thénative
to Figures 3 and 4 to illustrate how a proxi ed schene
runtimOAnREE, oF bﬂ%rﬁll?))nér&ym&féﬁidéuﬁ%s.t he type of
appl T catiions 107 descri bed, take the case of a sanple
set of applications 107 that use a scripting | anguage
(such as ECMAScript) to define workflow el enents of
the script 307 and all ows expression of Screens 330,

Smeeg§§ﬁpges 328 and Data 326 conponents in sone

tured | anguage (such as XM.). It is recognized
that the correspondi ng functional nodules , 16, 4 for

Screepy 33 deseripeaisakeomponeiethabarp presented adalisplygd tathe ugein Screens
be based on the native

330 specify how interaction with a user is handled. As part of its definition, the Screen 330

specifies all of the data collection fields that comprise it and how information is presented. The

screen 330 is referenced by its name, for example scrName, (a global symbol 324) and supports

access to any of its various data fields and can also provides built in functions such as but not

limited to:

e check(); and

e display().

Messages 328
Messages 328 are composed of various fields that are carried to and from the application 107.

The message 328 is referenced by name, for example msgName, (a global symbol 324) and

17



runtime | anguage, or optionally one or nore | anguages.
Screens 330 Screens 330 describe visual conponents

wo bas/oznses present ed and di spl ayed to the user.PEYCasg/ 000197
330 specify how interaction with a user is handl ed. As
part of its definition, the Screen 330 specifies al
of the data collection fields that conprise it and how
i nformati on is presented. The screen 330 is referenced

suppo%é( ilkcthsas %ﬁpedt 11 {ed ?&ﬁm&tlﬁ&ﬁ N@l‘l‘%’ t]p(sg\%cg (}Hﬂiel&z}/ 0 Ref* message 328

S access to any vari ous
d can al so provides bUI|t in functions such

_mayb§§g%rﬁfseﬁgi’“?‘??nted to: check(); and displayQ

Messages 328 Messages 328 are conposed of various
fields that are carried to and fromthe application
107. The nessage 328 is referenced by nane, for
exanpl e msgNanme, (a gl obal synbol 324) and 17supports
Data 326ch as but not linited to the functional ability to
send(). Al fields of the nessage 328 may be addressed

5 Data 326 di@io@impdsed &f adldfeséableXicdandrae: kmIReE by adméador aamplel e
fields and are referenced by name, for exanple

dataNhied Nﬁg@bal PmBbI3R3) . Baetaed 32331 c?r(be shBieadiilt Ro3ERitetP 19R()’ed and

such as but not |imted to Ioa )" ed and save()' ed.

save()TQf Th@ qugi?) 8@8’3'{1@{ LB %PQ T ﬁlaﬂs@ﬂ}ﬁ REntdf@%he Data 326.

S the

Workflow

10 Workflow elements of the script 307 can be are written in a suitable scripting and/or coding
language such as ECMAScript and are addressable by name, workflowName, (a global symbol

324).

A sample workflow is given below. This workflow shows a typical scripting language that
15  has embedded references to external symbols 324 that are associated with the Framework 206.
These symbols are:
e scrOrderEntry and scrCompanylInfo, both variables representative of typical
Screen 330 global objects 324;
. dataCompany, a variable representative of Data 326 global object 324; and
20 e msgGetSubsidiaries, a variable representative of Message 328 global object 324.
In addition, each of these references 404 is further refined by accessing either fields of the non-

executable content (plain text) or functions

18



| ow el enents of the script 307 can be are witten
i\/\grgfsui tabl e scripting and/ or codi ng | anguage such as
weasgersspt and are addressabl e by name, wor kf POntNanm®4/000197
(a global symbol 324). A sanple workflow is given
bel ow. This workfl ow shows a typical scripting
| anguage that has embedded references to external
.S ols 324 that are associated with the Framework
(’t%? These synbols are: scrOrderEntry and
scr Conmpanyl nfo, both variables representative of

[ r 230 ects 324; dataConpany, a
%g?llﬁig}gﬁfegﬁggent |vsﬁi?f%]at 326 gl obal object 324;

and Sexf@edeutRnticyri ehe ak (aditahhgrgps esent ative of

bal obj ect. 324. In addi'ti on, each of
?/ﬁzgggré?%g €404 FSTARASEE neryn s by Varsds sing

f ut | ain
? 'etxthe“’é‘fpf*&%iﬁ’ oﬁﬁ‘*‘%‘sé. REBiRg L RS EANSRE SRR,
{ sc 5d7e‘?IERtarI§/Y Sé{dbla)rlcambar{yl\larre =

Corrpany . oad
?ELEES‘S;EQL@%?@EHW%@ (B ger bl e
t Subsi di aries .send( )

scrCompanyInfo. dlsplay( )

Referring to Figure 5 the scheme 500 illustrates how the various modules of Figure 3
inter-operate to achieve the goal of vectoring requests for these global symbols 324 to the
5  framework 206.
The series of steps for executing this workflow 307 are as follows:
1. At some point during the application 107 evaluation by t.he Application Manager 306 a
request for execution of workflow script 307 getCompanylInfo is made;
2. The Application Manager 306 instructs 501 the Script Interpreter 310 of the Interpreter
10 Module 308 to load the workflow 307,
3. The Application Manager 306 supplies 502 the symbol library 322, 324 to the Proxy
Redirection Module 312 that satisfies all external references to messages 328, screens
330 and data 326 components.
4. The Application Manager 306 then instructs the Script Interpreter to begin executing 503
15 the script 307. The script 307 is interpreted as a series of symbols 322, 324 that are
recognized as éither being language defined (i.e. reserved), declared (i.e. by the script

307) as local symbols 322, or unknown, that is external symbols 324;
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scr Companyl nfo.display (); } Referring to Figure 5 the

schene 500 illustrates how the various nodul es of
Wo-2@ang15es | nt er - operate to achi eve the goal of PCT/CA2004/000197

vectoring requests for these gl obal synbols 324 to the

framework 206. The series of steps for executing this

wor kf |l ow 307 are as follows: 1. At sone point during

t he application 107 eval uation by the Application

est of wo
5 3R e R yh R bRl 3 S5 P Bleeh SEr AL B
306 ts 501 the i P nt ecrpreter he
543333%% 1B\ S R @ass%%%twtﬁsfamm Beeckpr skowllt?
plicati on Manager 306 supplies 502 the synbo
6. .Tb? Bwy Redirection MeduienH 2peepepizrete rseabqléw%ﬂﬁi/@ab‘imbol
that satisfies all external references to nessages
3libraryseaspsovidd barttie daplicaios MeoageoAesitasd 4. The
Appl i cation Manager 306 then instructs the Script

7.1 ThePpxgRediréaiob ddodulecsdd@quodessys Be3efetencs cupgdying Gequesiédfields or
script 307 is interpreted as a series of synbols 322,

3 edecutingg reqmtsrs&etognhzsswgeas‘and(b by eddr&eing § 06,5508 USIPhem to the
defined (i.e. reserved), declared (i.e. by the script

3Qprofitaté REALwSXERUE 338314051 uRfeenly.t hat i's
external symbol's 324; 195. References 404 t o unknown

synbol s 324 such as the screen scrConpanyl nfo or
msgCet Subsi di ari es, are passed 504 to the Proxy
Redi r ect

ot P BR800 pREo R TP B Drimer b fhods. Many

variatlsc%s w?lll be apparent to those knowledgeable in the field, and such variations are within the

scope of the application.

For example, although XML and a subset of ECMAScript are used in the examples
provided, other languages and language variants may‘be used to define the components
326,328,330 and the script 307, as desired. Further, using this approach the system 10 as a whole
may expand application 107 execution beyond the capabilities of the scripting language of the
script 307. Complex processing or more sophisticated logic can be moved to the framework 206
where it may be handled more efficiently (i.e. natively) and shared by a plurality of the

applications 107.
The application 107 may be completely neutral to the type of Framework 206 that the

application 107 is addressing. Moreover this approach can facilitate greater extensibility of the

system 10 as the Framework 206 exports an arbitrary set of the Global Symbols 324 that may be
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library 324 as provided by the Application Manager
306; and 7. The Proxy Redirection Mdule 312 processes
wo bmsozfses ence, supplying requested fields or BXECARIOWGO0197
requests such as nessage send(). by addressi ng 506,
508, 510 themto the appropriate framework service
316, 314, 318 respectively. The above description
relates to one or nore exenplary systens and fret hods.

Many: variations will he apparent to those . )
enh%&%éﬁ@@%%% Ahig pray ftﬁeéﬁ ting eraramarof the seipt 3PYscamremain

wi thin the scope of the application. For exanple,
unchengethvibile DXREragyRing capabidities ai themtenplapers dispesebeandedxtended through

t he exanpl es provi ded, other |anguages and | anguage
modifzgatiemoktherpgferonca Ao dsee Figiué #nlinkinpettic odpddienh s@ipt elements of the

326,328,330 and the script 307, as desired. Further,
seriptS0T ¢p thh ssarabyerdecinodiies 3¢sasomelllsl thorugh wodifRatigryof the contents of

expand application 107 execution beyond the _
the coafpohedts 326;928)330f8325Cri pting | anguage of the script

307. Conpl ex processing or nore sophisticated |ogic

can be noved to the franework 206 where it may be

handl ed nore efficiently (i.e. natively) and shared by

a plurality of the applications 107. The application

107 may be conpletely neutral to the type of Franework

206 that the application 107 is addressing. Moreover

this approach can facilitate greater extensibility of

the system 10 as the Franmework 206 exports an

arbitrary set of the d obal Synbols 324 that may be

20enhanced at a later tinme. In this way the scripting

grammar of the script 307 can remain unchanged whil e

progranmm ng capabilities at the devel opers disposa

can be extended through nodification of the reference

406 (see Figure 4) linking the individual script

el enents of the .
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script 307 to the shared service nodul es 304, as well
as through nodification of the contents of the
W@ oupossed s 326, 328, 330, 332. 2 1THE ENMBODI Med\ITEAL#64/000197
THE 1 NVENTI ON | N WHI CH AN EXCLUSI VE PROPERTY OR
PRI VI LEGE | S CLAI MED ARE DEFI NED AS THE FOLLOWE: . A
nmet hod for extending the capabilities of an
appl i cation pr ogram f or executi on by a termnal, the

THE $RPBOPAM ’gﬁFent ﬁﬁNl\@gﬂ%H"Rﬁkﬁkéﬂ’tﬁ E PROPERTY

on %ﬁ%ﬁéﬁwﬁw @Wi@%@ﬁ%ﬁé@% on b s

gtFl é%t of _ex uta 1e el gmsnt E’ ovidin %I obal
qfﬁé‘ieﬁ‘i"ég (CAPRLIE R iepfionregam BW gceution by a
elenents t he qlobal synbol structure includi
temlwdh%whﬁ@thndpc E‘BH%P p(ﬁ*@)t based ogkflayyand nem- q)qe@utab e content, the
execut abl e el ements to correspondi ng externa
methasopwrising ¢he steps ofxt er nal conponents provi ded by a
native runtinme environnent of the termnal for
p &oatlmgrthergotkilowefot intemprstagon by @ scripy inttérpresee] the wedkflow configured
execut abl e el enents; and executing the executabl e

for ha®{n@rEpialifyof sectutBletlcnktits; t hat execution of the
sel ected ones of the execution elenents are redirected

t Brdvitfing @gﬁﬁﬁts&iﬁ%o@éﬁx@ﬁf@for FRBRR B Re EXREAHEIB clefRnts, the global
correspondi ng gl obal synbols of thé gl obal synbol

symbg'ltswd&hfer 1ﬁclymg E@drPso g rrgﬁl(lijg é‘eﬂe%\.’@d%%g&ﬂfle E Lutable elements to

contents o structure 1S are
correszg)BB(fnrléJ g)%te%gl c%gt}/plogxg e m?’het e%(?eég%ll tg(grgl enk &‘,’}’d oc{ by J‘ ?{Jatlve runtime
env1r(];nlflrrlgn|98{ the te ma %et Qr%m?gt t g agtflonrs%]egh cp l‘):y th% selected executable
elements; and
executing the executable elements in sequence such that execution of the selected ones of
the execution elements are redirected to the respective external components through the
corresponding global symbols of the global symbol structure;

wherein predefined knowledge of the contents of the global symbol structure is shared by

the runtime environment and the workflow of the application.
2. The method according to claim 1 further comprising the step of referencing the
executable elements to an arbitrary structure selected from the group comprising the global

symbol structure and a local symbol structure.

3. The method according to claim 2, wherein the global symbol structure is configured to
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executable elenents to an arbitrary structure sel ected

fromthe group conprising the global synbol structure
waemsaslsecal synbol structure. 3. The net hod apCDCARNNG000197

to claim?2, wherein the gl obal synbol structure is

configured to 22contain references between the

execut abl e el enents and the external conponents

provided by a plurality of service nodul es conpri sing

. I [
cona] ST AL K BERTE LA, BCEREPLAR S vy
) 1contain refgrences betmeen.t@e execut abl e el enents and
pluraliy gheryce mgdules ComprISHg R SSVSHTWEY %K sewher e | ocal Iy in

the application 5. The method according to claim4,

wherein the | ocal synbol structure and the gl oba

synbol structure conprise the arbitrary structure for
4. r dhemsthed apsprding tosdpimpl, Wherein the decal sympol yiructyrg isgoafigured to

according to claim2 further conprising the step of
contaiprpfersptasdetvaen theexeadihiecementgantlid sct bblocalmomponents dedined

the reference to the global synbols and directing the
elsewhae icesippimcthegpplieationst t o t he appropri ate external

conponent. 7. The nethod according to claim®6, wherein

the external conponent is provided by a service

nodul e, the service nodule is a comruni cation service

5. T ohe pe@Ra %j:&ﬂdiHE asim ARARr tHel6caP Hnol Hrut RN ER efobal
. The nmethod acCcording to claim?7, 'wherein the

8
symb%‘fﬁﬁ'ﬁ&gr% cgglgﬁgpﬁ‘ig %g)?ﬁglrx DeSctfe FY rgﬁ{'enﬁé (b)?ﬁ‘%%@l@ﬁsinﬂé&ﬁgep y

e appl I on teraction wt
applications. 9. The nethod according to claim®6,
wherein the external conponent is provided by a

servic dule, the seryice nodule is a persistence
6. s 3?‘9 F’k’?g‘olf]gf’c_"é £é é%‘ﬁﬁ‘ﬁ‘ %I eb??é‘%l’rﬁfngttﬁeesmlf)"fremp OYIhg a proxy
redirector module for coordinating the reference to the global symbols and directing the

corresponding request to the appropriate external component.
7. The method according to claim 6, wherein the external component is provided by a
service module, the service module is a communication service for accessing message ones of

the external components.

8. The method according to claim 7, wherein the message component defines a format of

messages used by the application for interaction with other applications.

9. The method according to claim 6, wherein the external component is provided by a

service module, the service module is a persistence service for accessing data ones of the
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23external conponents. 10. The nmethod according to
claim9, wherein the data conponent defines data
we@eiosh3ses r ef erenced by the execut abl e el enent BCT/CAT€/000197
nmet hod according to claim®6, wherein the externa
conmponent is provided by a service nodule, the service
nodul e is a presentation service for accessing
presentation ones of the external conponents. 12. The
eanq?cm%ﬁr%c&ordlng to claim, wherein the presentation
defines the presentatlon and behavi or of the
appllcatlon when presented on a user interface of the
termnal. 13. The method according to claim2, wherein
gﬁpmorkfIOMI's expr essed |nﬁ§tplatforn1neutral »
10. fﬂqt chmawgé%clam9 vylggel eqﬁl@ﬁqu; datagniies
13, wherein the external conponent is provided by a
refereneed yctee grnsutable elementser vi ce nodul e is configured for
nodi fication external to the expression of the
execut abl e el ements of the workflow 15. The net hod
according to claim 13, wherein the external conponents
11. artheeuiiddgucading @ claielbf wisaéih the exxdridl Bémpérient RProvided by a
expression of the executable elenents of the workflow.

servickGnodlilte tH¥RERAG el §iaPeeskRaidriderdice fBHﬁJc@%'ingCﬁEﬂéhiaﬁbﬁ‘gnes of
executlng the execution el enents as 24t he

the eX1HaIRSRPUAGR, € content including tenplates for
descri bi ng appllcatlon entities in a predefined

| anguage. 17." The nethod according to claim 16,
wherein the | anguage is a structured definition

I
T nidod according to claim 11, wherein the presentation component defines the

presentation and behavior of the application when presented on a user interface of the terminal.

13.  The method according to claim 2, wherein the workflow is expressed in a platform

neutral scripting language.
14, The method according to claim 13, wherein the external component is provided by a -
service module, the service module is configured for modification external to the expression of

the executable elements of the workflow.

15.  The method according to claim 13, wherein the external components are configured for

modification external to the expression of the executable elements of the workflow.

16.  The method according to claim 2 further comprising executing the execution elements as
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18. The nmethod according to claim17, wherein the
structured definition | anguage is based on XM.. 19.
wabmsoetsheod according to claim2 further conprPci/Og200m@00197
step of sharing the external conponents by a plurality
of the applications. 20. The nmethod according to claim
2, wherein the application is provided by a schema
defined service through a network server coupled to
h 1 pal L er ni | gct fr h . OUP
the ol el AT e iRy Ehples 18 S P A 08 oG4 g predeinea
1 term nal configured for extending the capabilities of
ANBUALT- appl i cati on program for execution by a native
runti me environment, the application including a
script based workfl ow and non-executabl e content, the
termnal conprising: a script interpreter for N
17. i Ahemsthed pergrding ta@dpiry 1 whereiethpdangpags s & esrHciuged éefinitinn
having a plurality of executable elenents; a gl oba
languagenbol structure configured for reference by the
execut abl e el enents, the global synbol structure
18. i Mhé¢ meihod acudediag &i digind OY, wherejil the grsotlred defthitidiclangfagé idased on
execut abl e el ements to correspondi ng externa
XMLCconponents, the external conponents provided by the
native runtinme 25environnment of the termnal for
perform ng the action specified by the sel ected
execut abl e el enents; a proxy redirector nodule for
r el j elact f. execut b or
19. I Hé ﬁl%?’t'gh g%cro}cﬁlgg & JISR} fﬁlrtﬂgﬁ&{r%gs%?]&ef %E%)Wc’ﬁtsg)%gng the external

el enen | execut’i on of

sel ect ed,ones af the.execution el enents being
comp?"gmes é’@tpé‘gaﬁtém?ﬁbe PRUTRYOPS - ve ext ernal conponents
t hrough the correspondi ng gl obal synbols of the gl oba

20.  The method according to claim 2, wherein the application is provided by a schema
defined service through a network server coupled to the terminal, the terminal selected from the

group comprising wired devices and wireless devices.

21. A terminal configured for extending the capabilities of an application program for
execution by a native runtime environment, the application including a script based workflow
and non-executable content, the terminal comprising:

a script interpreter for interpreting the workflow, the workflow configured for having a
plurality of executable elements;

a global symbol structure configured for reference by the executable elements, the global
symbol structure including addressing for coupling selected ones of the executable elements to

corresponding external components, the external components provided by the native runtime
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synbol structure ; wherein predefined know edge of the
contents of the global synbol structure is shared by

w0 besosaseé me envi ronment and the wor kfl ow of tP@I/CA2004/000197
application. 22. The term nal according to claim
further conprising the executable elenents referenced
to an arbitrary structure selected fromthe group
conprising the gl obal synmbol structure and a | oca

o YTEbE BRIBIN FrsP IR S RoER) 8Ll

conprising a service framework, wherein the gl oba

f%‘ﬁfﬂbol structure is configured to contain references

bet ween t he execut abl e el ements and t he external

c 8Ppaaedicccr srpdyledorypdirgrting dheyseleated pagrafdhacxeutionpigments

term nal according to claim23, wherein the | ocal '

during exgputionsafthewonkflowvs the seledtedioned of theeaerutiom eleaients dningsedirected to
bet ween the executable el enents and a set of |oca

the regpeotpcnexdrsal demporenitsehegin the @otrespahdiyg globalisgmbols of the global
application. 25. The term nal according to claim 24,

symboraueuiz ;t he | ocal synbol structure and the gl oba

26synbol structure conprise the arbitrary structure

f Whefel e@HmRA Rilow188SstTthd dontdntsCITRREI188al siRbol SREcture is shared by
term nal according to claim?22 further conhprising the

the rRfif¥ ¥niARCAR I IREHIG w RULUBALARY. Lhe T ef erence to

“he g?éﬁ%hksy oPs aﬁ?’ |reégkﬁg&#ﬁg cor respondi ng
request to the appropriate external conponent. 27. The
term nal according to claim 26, wherein the externa

c onent . is provided a_ service . .nodule, t ervice
2. A FRiRat el el b o ovee oy tﬂae&%@ﬁxﬁmﬁm
message ones of .
referenced to an arbitrary structure selected from the group comprising the global symbol

elem

structure and a local symbol structure.

23.  The terminal according to claim 22 further comprising a plurality of service modules
comprising a service framework, wherein the global symbol structure is configured to contain
references between the executable elements and the external components provided by the service

framework.
24.  The terminal according to claim 23, wherein the local symbol structure is configured to
contain references between the executable elements and a set of local components defined

elsewhere locally in the application.

25.  The terminal according to claim 24, wherein the local symbol structure and the global
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t he external conponents. 28. The termi nal according to
claim 27, wherein the nessage conponent defines a
wo eoosms15ed nessages used by the application foPCT/CA2004/000197

interaction with other applications. 29. The term na
according to claim 26, wherein the external conponent
is provided by a service nodule, the service nodule is
a persistence service for accessing data ones of the

symb&])%"tr%ﬂgé ?gll%%@gaégg%%{&% fBF%%Qéé}lt%L 32?1{% I%tg tte[éo%ter
entltles referenced by the executable el enrents. . The
term nal according to claim26, wherein the externa

c onent ovid a service nodul e, the service
2. iRl acca&’ré%tﬁffﬁ'm% futhej cprapriting the paaxyirRgjrector module
presentation ones of the externpal conponents. 2732.
coordyting thegefaeencatedhs gipbr) symbels andwligertingihe cefrespppding request to the
presentation conponent defines the presentation and
approputie ¢ktemabfompesentppl i cat i on when presented on a user
interface of the termnal. 33. The term nal according
to claim22, wherein the workflow is expressed in a
pl atform neutral scripting | anguage. 34. The termn na

27. aqbeteinii@gl iofdimy t81cEim 26/ Whatin thdext@HilRbMPbnH® l‘sgﬁ&ﬂﬂéd bya
is provided by a service nodule, the service nodule is

service Qx'ﬁfd‘ugzuﬂl%%lfv% mholid ik 6 @binRRAnRAG G sréﬁllcet fBr 5&@55%@%@3%%‘3%% of

of the executabl e elenents of the work

theextté;ﬁgpcgﬁho&%&or ding to claim33, wherei n t he external
conponehts are configured for nodification external to

the expression of the executable el enents of the
wor kf | ow.

28.  The terminal according to claim 27, wherein the message component defines a format of

messages used by the application for interaction with other applications.

29.  The terminal according to claim 26, wherein the external component is provided by a
service module, the service module is a persistence service for accessing data ones of the

external components.

30.  The terminal according to claim 29, wherein the data component defines data entities

referenced by the executable elements.
31.  The terminal according to claim 26, wherein the external component is provided by a

service module, the service module is a presentation service for accessing presentation ones of

the external components.
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36. The term nal according to claim 22, wherein the

execution el enents having as the non executable
wa@onsesitsed enpl at es for descri bing application BCIL/CARIS000197

in a predefined | anguage. 37. The term nal according

to claim36, wherein the | anguage is a structured

definition | anguage. 38. The term nal according to

claim 37, wherein the structured definition |anguage

is based on XML.. 39. The term nal according to claim

22, wherein the external conponents are shared by a

2 |
2. 298GR YsBladd R BB T o i b B Lscnes e
h def d th gh wor k
Preselﬁétfwﬁgs%%ﬁ?l&eﬁhcq?@?ﬁ APIESEE a1t Hioh err L cprminal.

fromthe group conprising wired devices and w rel ess
devices. 4 . A conputer program product for extending
the capabilities of an application program  for
33.  edbetarminl gpgordingatpiclaam2dnwhereinghe weorkfiawris expiresaed in a platform
termnal, the application including a script based
neutrakmriqfting\lm@nagenon- execut abl e content, the computer
program product conprising: a conputer readable
medi um a script interpreter nodule stored on the
conputer readable nediumfor interpreting the

34. WankidrWal ddesrdivey ds ol 38 O\Qflér%’l et Qhal Q@MF&%H@IS provided by a
plurality of executable elenents: a gl oba

service trﬁddﬁfeufh% éntvfbre%(@[é it @S‘n Lfﬁleﬁlo&lﬁggﬁ)tﬁl ?te e‘ij tJHEk eépressmn of

conflgUre for erence e execut ab enent

the ex%ﬂﬁatﬁé%men F&% Sthlet ure i ncl udi ng addressing for
cou &d’

ng se ones of the executable el enents to
correspondlng external conponents, the

35.  The terminal according to claim 33, wherein the external components are configured for

modification external to the expression of the executable elements of the workflow.

36.  The terminal according to claim 22, wherein the execution elements having as the non-

executable content templates for describing application entities in a predefined language.

37.  The terminal according to claim 36, wherein the language is a structured definition
language.

38.  The terminal according to claim 37, wherein the structured definition language is based

on XML.

39.  The terminal according to claim 22, wherein the external components are shared by a

28



external conponents provided by the native runtine

environnent of the termnal for performng the action
waepmsiosisedl by the sel ected execut abl e el ement SPCEHCA2IDNY00197

redi rector nodule coupled to the global synbo

structure for redirecting the selected ones of the

execution el enents during execution of the workfl ow,

the sel ected ones of the execution el enments being

' .0 the respective external conponents
pluralitﬁ?gf&g%bﬁ ghg%sr'respondi ng gl obal synbols of the gl obal

synbol structure ; wherein predefined know edge of the
contents of the global synbol structure is shared by

t runti envi ronpent._and the wor kfl ow. of the
40. a&EF Fe@g%qag%co%g to claim 22, wgerem the application is provEled by a schema

defined service through a network server coupled to the terminal, the terminal selected from the

group comprising wired devices and wireless devices.

41. A computer program product for extending the capabilities of an application program for
execution by a nati.ve runtime environment of a terminal, the application including a script based
workflow and non-executable content, the computer program product comprising:

a computer readable medium;

a script interpreter module stored on the computer readable medium for interpreting the
workflow, the workflow configured for having a plurality of executable elements;

a global symbol structure stored on the computer readable medium configured for
reference by the executable elements, the global symbol structure including addressing for
coupling selected ones of the executable elements to corresponding external components, the
external components provided by the native runtime environment of the terminal for performing
the action specified by the selected executable elements;

a proxy redirector module coupled to the global symbol structure for redirecting the
selected ones of the execution elements during execution of the workflow, the selected ones of
the execution elements being redirected to the respective external components through the
corresponding global symbols of the global symbol structure ;

wherein predefined knowledge of the contents of the global symbol structure is shared by

the runtime environment and the workflow of the application.

29



