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Met hod for distributing conputing between server and
client FIELD OF THE | NVENTI ON The present invention

wo edcae®19 0 the field of conputer operating  PCT/AU2006/000342
environments. In particular, it relates to a nethod
for distributing conputing between server and client
machi nes, and can be used to ﬂrovide Java application
programs_for rich display environments, such as
wi ndoMethedder distsibputing computingRetwrea senvenandnclient
particularly applicable to wirel ess applications.

FIBACKIROHEONYENHEONNVENTI ON Prior to the arrival and
adoption of the World Wde Wb or Internet, the

Thel pyedenp ilveintion 120185 & tiafi€ld ¢f dodiputeeOpeFating environments. In
appl i cati ons was gener alrlj%@a_ skill" undertaken b
patticylan ttaglaresde amethed gdisuipingcomputingthetween server and

‘ol ' t i.t.h.open .
cliegPeh e, 2 P & AR LR RRBIEALGR Blograms for rich
displagieinairoantfents, waloh pageindewsiaped sonipiiter Apglicadtxng! Te invention
. Ski.ll rlas blec%rie unnecessar)i, at least on the
is partighlprly agplicable towigglessapnlicatiops, graphic artists
BA@nd other parties are readily able to construct the

KGREUNY OELTHE INYENTI@Nor ~ an entry-1 evel web- based

.application, the software engineers and devel opers .
Prigigioddgtargvalandwdoptien of theWogld WideMéden Bitematgthene
- S| i .0qi c_and archi.tectures. The )
dev eSO MBI QERP AR LA AP EiT vl $Enemaly gut
underskendsshighlyedidiptd goftwerecdéidpéds davigh thelfkd@iction of the
offerlggswé@gd nor e expensi ve professional software

Interpgt. Ak QRN Hgndatrsuehl asgTRYLiansl dierplethasa@s tools available
- 1 , ' | nie
for SEERONANGCerk SR kiSRS ofRRIL AR B3pEOMRAY) BPrcast on
the chiegesidealle teneey of ileeWappgiaphid aniststand beherpagtieeire @adily
abl ngonber of Eﬁgbherrs ,gaVE beconme apparent. These include
POOFOBE SR HdF OF 0YER 14E PhaR KatYIGr o arefrbatas application,
the 868Ware aAginka&karRf d&él@ﬁéfs%ﬁ%z}f&ﬂdﬁtﬂéelﬁT of H@sigﬁi&gh;ﬁ)d

i nherent Tnefficiencies of HTM. as an applicati
developing phe saryersyde busitess kngieand tacchitestwss. of HTM.,

there is generally very Iimted capability to create
The' quirnetyvparsdighy'then, involveruehiively dpwapstiésources developing the

._appl.i cations rticularly with densely coppacted )

cliedEHds R $pstlicringsn 25d qhercsrbennE <) ROfeSSIOnaL pofiTare engineers
desighQyb #iid Bee&86ping the server-side components. In recent times, particularly
as companies and organisations have concentrated on migrating large-scalé
enterprise applications to the Internet, a number of problems have become
apparent. These include poor performance, particularly in the low bandwidth arena,
and lack of client-side robustness, due to the inherent inefficiencies of HTML as an

application mark-up language.

With respect to the use of HTML, there is generally very limited capability to create
‘windows-style’ or rich multi-display GUI applications, particularly with densely
compacted component layouts. In additibn, the lack of intrinsic browser-based
client-side intelligence tends to force the majority of the processing activity o;ato the

server, resulting in a very high level of browser-client-Web-Server interaction,
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client-side intelligence tends to force the majority
of the processing activity onto the server, resulting
wo e00a/091y hi gh | evel of browser-client-Wb- SePUBEAU2006/000342
i nteraction,particularly when conpared with the
client-server predecessors. iIs can lead to real
probl ens in | ow bandw dt h environnents. HTM. was
es ed,w th docunent, publi cation in nnd,

: HTML
partCRA whsh compayer ity Hie ehetiseiver niedpgessers. This can lead to real

prdBlegisiif et Bah RFidaPeNARshMRALs, Cl | ent - server
applications (nultiple w ndows, drag-and-drop

HTMPaAk debizhed wibh A863AeRt pﬁﬁﬂf:éﬁ(ﬁf‘ in filifidl; so%W@L%%lications
speaki ng, “of course, HIM."applications require a few

largely dackahisarsseivedfact frgationatisr of cumeacivnahclic@asbrraa@plications

g fHEN Blaf st i liies, sPtsadalie feattres, ctc). Generally
spekafl Gificviikse, HIML ﬁ?ﬁﬁédt%s%qﬁiﬂe%év%iﬁge $6HeRler R at each user

. languages, such as Java Script and ActiveX, have
interarpen, eddh page ewwpying v lrge famppintc alighisgesads tdsignificant

e T —

langeagdsnsudths oy Sdtipbasd hetiteX MR AEped dMchd §5316 k€Fver-side
bet ween t he browser-based client and the web server

Progegsing fo gheplients but havesnet addyessed prohiematie layga around the
. ' lient-server
Dokl ORI ARTERS il HAVE Ll ffyspacbone.
Mosgowier otare nitaisfer bamwade thebréwserdsasbatikat fed efi¢ ®&btserver are not
above, ;and jn particul ar Ciage vol une of infornmation

compresisd repultifgdn figreniss dat yapsiss deqpisementshanghe client-server

pretebadsBeb faaliG (18Bfbm & 1GAPAIRIMNE EntifStifishesy f OT the

entire client to be reloaded, including a " the

" A nﬁ{ﬂ.b%?totf%ﬁ: ﬂ}‘%k}f)aél@frgfegpe;d.p?g@bﬁwkﬁl %Ifl I%)%gtlilél%ﬁ?erats’ ieSYoC}ume of

essentially a single-di node con

infarmeaticn oaasferrbetween thelvagb stivenind ehy elied@pte £lhaiedn®. the need,
ng dr awbacks di.sc ssed,ag%ye cap have a particularly

at egeh SErvigReduest, forhe entise clieph i Be rgfopdedsigcluding all of the

cliefify IfyoeRfornAeent AriNME, € ali e%&?ﬁﬁh?%gg}#g}etecﬁgﬁﬁy§nodel, in

interms of nmenory, bandw dith and oper at
congsast entradlitionad multidlisplay alientienver dpplicadens| oprrent

nodel , for each application subset each set of main
Theodmsdaskadcussedabosp ean fiave al eteslarly adufd @it in tA€ Mternet--

~bas%gbset nust be seEar tel y devel oped and tested, and

SYirekreh CBErPRRERY hegspesssy reroacpligiitagions in terms of

ABPY, MaddwAlieh 4@ BpERIRMed ent application
mesug};ets, this canbl egd toeh?]%t%ﬁ‘[)sandvm dth requirenents

In tRé tRARToMA AT SR Stevd AP niBi S BLEP FEY ed " BPIRAUiBn subset each set
of main classes and window specific classes is different. Each subset must be
separately developed and tested, and must then be loaded separately. As total
business applications require many different application subsets, this can lead to
high bandwidth reciuirements or poor performance. The more display components
or windows in an application subset ~ with the associated business logic and event
handling code for each component or window — the greater the overall size of the

specific client.
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or windows in an application subset - with the

associ ated business |logic and event handling code for
weawh/ogenponent or wi ndow - the greater the ovRP€EHAD2006/000342

size of the specific client.Some recent devel opnents

have led to inprovenent in the situation. However,

web- based client-side Java-based applications

Y,

SoniE YELAR Ay BRBY il hlavd RISk PHRIY F RS EREAR VisbRever,
web-biaseid diesltiside Jand-bhead appiicasions alédeld)peﬂfhzﬁfersﬁﬂletgﬁﬂe@ to involve

the use of soph iicated client-side Java-based
esseffally dat sisnts, kb Hesare feR s awﬁmﬁ&cﬂonahw and features are

add%ﬁv'flﬁg‘{]@@%:&es fheut 66 hlétiBﬁ@éH &3&5%&%@93 asﬁﬁcauon to

| east sonme of the praoblens re erred to abov
the stvAiMTgbThda dwWIENEN Gkbdmentsdi ng to the present
invention in a first aspect, there is provided a
Thenmtebenk ihventisn seeks touldigssatdesdtiseynd st sbiktthe Feferred to
pllcatlon the application conprising a plurality of
abog%m i cati on segments, involving distributing conmputing
bet ween a server -on a server conmputer and a client on
SUMMARYQF THEINVENTIQN server and client conputers
operatively interconnected by way of a conputer
Accmdmg tR the péeamt froeeneiompin ssfirsg aspret stheps lsaprovpdetﬂ/a metgod for
i ent

use i PR b E B B ABpfrh shC ABRlGhion Gippristog 2

plu@litynof @ﬂh@ﬁo@)’se@ﬁ[@ﬁ@ flﬁvolaﬁ'@ ABEIItAPEEMPAGAG between a server
managers; providing a collection of individual

on aaff‘ﬁl"%%ﬂ’meﬁt%fu%%i‘ Chemt o picHant compugerc the serxer ard chent
f
et radty DU R SPBRA o AR (RAHEE TP petos

contﬁresnsgth/eestﬁps bé client recursively transforns to
provi de the respective application segnents. An

approGdingn getbGe clielef éndihe e thé LigedtonilighiedCthe client engine
conmponents or |ayout characteristics wthin one or
compsising|aa gPRYCHIUR NANIGEN ONE Q) mesasispismenaged, sid ane or more

1 Gnh ective segnent. Preferably, an application
oa& ngétgefinition file defines only information

r Slgeé i é% ﬁ§@ en} m%rmdg loauptphca 16%05%1 Set ctieffnsltlgr? ﬂ}fes each

relating to one of said apphcauon segments;
T
wherein, on receipt of successive application subset definition files from the
server, the client recursively transforms to provide the respective application

segments.

An application subset definition file may define components or layout characteristics
within one or more display areas (such as windows) associated with the respective
segment. Preferably, an application subset definition file defines only information
relating to component or layout characteristics to be added or removed between

successive segments.

In a further aspect, the invention provides a computer program embodied on a

computer readable medium for carrying out the above method.
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successive segnents. In a further aspect, the
i nvention provides a conputer program enbodi ed on a
W@ oipen9 r eadabl e nedi um for carrying out thePEbav2006/000342
met hod. The nethod of the invention is therefore able
to provide a business solution which conprises a
coll ection of segnents, by way of the generic client

Thafificd i Feotongs e B AE f beddE Alifsiness splution which
corﬁhh@ébt a BN Sf de@afiafts By Wiy bt cegeitid/ it Rngld® and the
en be resident on the client machine. The client is

induxnéumréxcmon rsahseftcdqﬁmtl@@ LﬁﬂeSu sTogun Hee hppinessasaluton, the client

efini.tio t | ini
engiff 3 toaflFlioshiled ooh epf S Stk Be sBBILHEPR S chLR achine.
Thé BRestas il hble thi deAssfortn litseFaising dhecipplivatieh lsubsgdidfiition files,
the client. The generic client engine of the present

thej dliga madatajping S%eﬁm@@mbﬁt%ﬁe|Cheat58%we§rﬁa}qests/responses
the, Ckélﬁﬁ#lo{l FEW 1“‘9115.t QA ot 1§1c9€qh+ﬂltta gdﬁ&p Syl transform

provi e the a |ca subset' s  that

th t b
The g eerefiélf%"*cew?%giﬂﬁfeom et e e SRR @ Bpein as 2
'smbRecIRaE 6w dg to 1§ abilip &6 FthsiPelyitNaBEorap PkE)E b | E@@ﬁde the
from i ndi vi dual | y downl oadabl e corrponent s, eac

applisatinnisabsets shefegathsrimalka vp the cagleistbusingss aplpayﬁmn This is
in télrtﬁ:st H fhe 1necgl%?1% sgﬁﬂ%ﬂ tﬁl@lﬂl(ﬂeﬂ? GnGP gfs%mql% bWE ness

us rea a SﬁH "I ent proac

aplivanibax frdins pi diyidusadd dmumlaed&lapptnmtemm&&h df@vhlch has its own
const ructed from|l ess downl oaded dat a.

APRIIHPPARARAREMHLIOBIC BYPULBHERER 2B QVRET {3 pding fand hence
cocfezq 9 (APHE l?ﬁusdfé%ﬂgé’@?lf)ﬁfa SR MikhAYp Rﬁ%%ﬂbﬁ%‘ccomplex dlsplay-

nponents when a different business application i’'s
baskd business aphlicatémiscte. bd comstniated fron bess glorvenloaded detat
engi ne of the present invention, having already been
Mostewer aattadirgthechid eHemmappreach oéitie pevr ag, reqajrebehe download.

used to generate any type o bus ess ppllcat|o
oF 4y eI ORGSR QpEPPPRIEBR ShEaa: Hulsisiess application is to be

runl'6f @h@ Hetife Py QSMEQaﬁféj%érférﬁzsélfémleﬁgM@opﬂl%' 151%§§nt mvent1on

application. The smart cfient of the”invention,
havig alr@idyebnm doéwnheaded and asrdledmthaa@lcmmvqupnwsb)e used to
i s.ada be, executed on an atin

sensSa iy e BERUEESS Al o ST G0 HeRT ABPHGHiap pulset

defif3fi6n HIEVELIBRAE 16 PelddWnlodded kb ableniBledhd ibulscss hp]r)]hcatlon.
operating system However, the 'smart client' of t

ThePErﬁ%ecrbthehf‘%SFfHé RReRtiON] ?E@tﬂlﬂ%h@ﬁﬁy &f @?n&%ﬁ@&édcht R85 ava

it allows for a nore efficient port of entire business
aprdets) iscatapond té bexecuted on an operating system-independent virtual
machine, making for a far more convenient port of the client to a different operating
system. However, the 'smart client' of the present invention provides the additional
benefit that it allows for a more efficient port of entire business applications from
one operating system to another. Unlike the prior art, where each component for
each and every busingss application must be separately ported, in the invention, only

the generic client engine need be ported, which can then generate any business

application from within the new operating environment.
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one operating systemto another. Unlike the prior art,

where each conponent for each and every business
wa@ppeiog@te on nmust be separately ported, in thePCT/AU2006/000342

invention, only the generic client engine need be

ported, which can then generaje any business

application fromw thin the new operating

Thees?( QHWBftEF%rg&@t infeh R u?]jl SNEwRIGRINed! il O%mﬂ Snitecture

I ses a we ned 1 n erna architec ure
ofa genem: cliehi emgine ngiatlowt theagdr@tatidre of eiok iaisirmss af)pht:&tbns on

i ness ppllca ions on client devices in
Che BRI R ewxhvm SNEERMEALS FHIGH 45@%%6#@% fEkatks. Whilst
neth@fr 0 r#nlﬁélrb et ne%gggﬁ icéﬁﬂsc’gmg%\rﬂtlﬂ%b}l B]@séz%éﬁh&ftlons

partieilady avemdhﬂmnkﬁsmakwoﬂ«smmmms to req@ujue sErategies to be
tra |est m ni m se data downl oad

dew§8pﬁﬁ§g 8“ ?pvgﬂg %. %h provi des many of the
benefits of conventlo al dedlcated fat clients or

The spgfg ghient@appgozchpsovidesiay of the henglikant &aav'ﬁ%@%ludﬂdlcated
fat cﬁEnt% SbidvikkEM ~ a‘g;S‘S éh'l@ov veP i teSd il B0 ﬁéﬁé\?nt of 2 thin

orders of magnrt uction over a conv
clierftaf <et Iié)rkb) THds éppl lezsttmononienagémagaitadapiedetiaction over a
te client-side | ayer, to nmanage vari abl es

convzgglc%}aif ‘ﬁﬂh each application segnent. The
plication manager, i ncl udes: controlllng means for

The aghiidion RPTPRECP A0ePEH! FRri ana peBT@EnElihisilalver, to manage
varifH1€88ssokAad ﬁlﬂ r%%ﬂsd Ip‘ffcaﬁéﬂ REBLRAPUPKE Q.Bph?&l&{ manager

I mages into eas; caching neans
inclodgst r ol 1 i ng cachlng, par si ng nmeans for parsing
application subset definition files. The parsing nmeans
"  contlkhg nedany fadepiedllinglinpatstiow beci@iessatent display areas;
application definition files. The caching neans

»  ]Pidingrmeis fobabpitsonBas fodding 8 ihayes iftd ARpHy ks,
menory cached images for an application segnent when

= chBhingghbis fohRopaeNimYcahiggched i mages for a
subs€quent applicati on segneént. The application

AR R Aol BRI aPP Rl QAP Hen SEERs. 1 o0
The §9J£,S%§% ﬁkeaﬁgng) ef&%ﬂ%g%'f?pqted & Baslrs?negt c\:/\(l)enelgrgsp gd app]xcatlon

fansi ¥l ons,
definition files.

The caching means preferably includes means to destroy in the client memory
cached images for an application segment when initiating the caching of cached

images for a subsequent application segment.

The ipplication manager may include one or more of:

= gateway placeholder means for shqrt-duration instantiated objects;

* memory management means between application subset transitions;
» storage means for hash tables, arrziys and variables;

* interface means to online/offline cache control management classes.
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storage neans for hash tables, arrays and vari abl es;

interface nmeans to online/offline cache control
woremwageivent cl asses. The net hod does not enpl oyPCT/AU2006/000342

interlinked code-generated applets, but instead

enpl oys the single generic engi ne, which dynam cally

and recursively transforns it%elf on receipt of

instructions interpreted by said parsing nmeans from

Thezmsthed dpennet paployiresinked rader ganerated; applets, b ingeead
' ol -

em3fih¥ Bhe bpfe G0l cRIAE ShRH BhaliPABehad PR ehHEnsforms
itselfrod feeigadfiinstraciibestinsdnpueteddry sad parsingorgaos érom apglication
. sub-con ,on%rit | ayout fImaang; Dat a val i dati on neans;
subgsfgiiHHAR ey reredsd. froMERRSERSE: dat a synchroni sati on

across display subset transitions both internall .
Thepne Pr mereafipPlay Mansges maginglpde ésaeé?rrfaprfg/ose}fo@owmg
anHBinlﬁ?ési- on subsets; Means for storage of

conponent/ cont ai ner objects and associ at ed
gggion. The one or nore | oad

Q nent/ cont ai ner i nfor
- @Fﬁ@%ﬁ?@%‘ﬂcﬂ%ﬁﬁ%‘: W& 8™ ore of the fol |l ow ng
onponents: . URL parser ans to asynchronously | oad
" éﬁgﬁfﬁf&?% %%C%BPP%‘%Xﬂugwgg?; definition files
"by way of URL parser threads; Watchdog neans
" Dot vaJidasi@n epRS;i nst anti ated by the URL parser neans
to performa tineout on a URL parser thread;
*  Resmichasuding means configured to be instantiated at the

end of a URL parser thread |lifespan. The generic
*  Meaes fordafarsgnoiranisatiomasmossotisplay stibsetteansitiensyoethoimsernally

; ] ' fi .
Ba g G P Eoe S et PR iR subie:

server, conputer_and to invoke, deliye client-side

ry o
+ Yfeare oA R BERG EPICCH ARSI 1 he
LSNP Rt cBRMhiIRE: infRineiRsH.€d in a browser-dependent or
a
The one or more load managers may include one or more of the following

components:

» URL parser means to asynchronously load and parse remote application subset

definition files by way of URL parser threads;

» Watchdog means configured to be instantiated by the URL parser means to

perform a timeout on a URL parser thread;

» AsyncLoader means configured to be instantiated at the end of a URL parser

thread lifespan.

The generic client engine of the invention may further include one or more
publication managers, configured to periodically check the connection status with
said server computer and to invoke delivery of client-side stored data to the server

computer.

The method of the invention may be implemented in a browser-dependent or a

browser-independent manner.
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browser -i ndependent manner. The di fference between the
present invention and the conventional approach

WO ewoly@$9 essential |y around the |ocation of PCT/AU2006/000342
presentati on know edge. In a conventional |DE
(I ntegrated Devel opnment Envirgnment), the conponent
and | ayout know edge for an a plication is

ed |nt each istin resenting a
e fHEERESh iy eiieretirortion BRE i roh it ppBodtn
revolve 86ken@iafi QIch‘&'id APl RhtibA If presageson RAoRIEsN @4 on
of the next piece of the application. Any code re-use

conventianl INE dategratedoevelepmeng Fnvirpgaiens) tthe gopronene and

o oA P PSR B OR B Do B
repi'wehﬁng@smppetsd theadvegalbhpphertivin. eTthis &p@lbtas liiked to another
npl etely different piece of inforpmation,

apr&%qﬁhaamanagﬁs theePpseasion; QAIBR eTh plq%@ﬂéhmp@&@%tl% nAny code
re-8 i0¥hirled SiPnbh6n PHE LA SHY KR na\mé §DEC Gl‘ﬂe"i‘iif&z% ?H applet that

I nherent 1'nstruction set and resi des on the
d1ffamhj ordy niiner iwdys feoth the preceding appkit stifl rteleds embermwnloaded

ncl udes a ene di a t 0 mana \
Fully i Retrp gt ch GHERY éﬁeéroafﬁﬁﬁiy 4fffrentaifea pbinformation.

and an apgl i cation rranagement i?r to manage I Ssues
In copgEast. dndhe presens Angsiticn the kp p&f qdgsneanclgeiptlt infRjthe builder

en, @%hlicﬁacionltﬂﬁ% ﬁﬁqflﬂé ean %tﬂ&tﬁ%ﬂ@ét'ﬁhﬂl ljegfdtex o fthe cllent machine.

appl ets for a usi ness solution, a sin
Thegﬂmerem mpﬂhenon set ofubed;nghind mdlwdels.ym gonend H;Spwydnanager object

recurs transformitsel f un i pstruction
to tygiapsecall st iaart e FOmPORcats BHOY diuHh iy gne ah application
maﬁ:igeﬁﬂénlslhg@f @Rhhedd isoheIREbAhid ORiRBIKettic! AHHAEEn segment.
In" the browser-dependent inplenentation, the generic

Thig ppsags that matmédofdﬂaqlihmg %‘Inlllé‘hthdbﬁ zmplgtﬁd:"or atelah busmess
i dent the d h
SOlultﬁin 5”2?}83 %%&ﬁgaé’ur?éﬂ is ?%zbcg g (R & Ytgaéggzgjl% étélg rgcurswely

trarf¥fieh iSEE tinlde @Rl deioat Vi@ aﬁpﬂtzaﬁdﬂﬁ defnkiodliles bﬁséchﬁpon a simple
browser -i ndependent i nplenmentation the invention \

cliepf-sidepplicaon definition markwg lapguags. t i tholevwssedependent
unpﬁglﬁ% 'tzﬁluogé éﬁ%%ehéﬂ{: Q@g%:lt llsega Batdif e L lTRGILE %%cel rrEmauns

can i'ons osted across any nu
residentRirsthesiuragoh kod the eacHeoexpity patiod.adhesgmescachad gederic applet
The nventlon hus vides an instruction_set
cangaltoiBe b3 g4 brqther caamrcaflpvéﬁyt%%ame% print.
The user interf ace operations are, for the nost part,
In the beewsedindspepgntiiaplesaniziéon it Hveaiogrprogides important

adcﬁtrl&‘fﬁ%% n'efts. 86 cE B anél?é Alee1S idPR1RPOh tEEHiO machine, it can

be used by applications hosted across any number of URLs, since the need for client

caching is removed.

The invention thus provides an instruction set rendering engine with a relatively
small footprint. The user interface operations are, for the most part, processed
locally due to intelligent client-side processing. The engine maintains the application
user interface state information during each session, and so only small, incremental
updates are needed for intermediary requests. For example, a component of a

spreadsheet page can be updated without needing to refresh the entire page. Once
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user interface state information during each session,
and so only small, increnental updates are needed for

WO ndoefom@ddd ary requests. For exanpl e, a conponePCT/aij2@e6/000342
spreadsheet page can be updated w thout needing to
refresh the entire page. Onceall requests within an
application subset are conplete, a final update or

a0 S B LR SR L8 LR b e
reqlest pteﬁﬁnﬁpgphflnaidm to Tmsfaﬁm firsapplicatiohlifto iHeenéatsegment of
busi ness application constitutes the sumtotal of
theitpil brsigsss 2ppligagien; on subset definition files, which
require significantly | eSs resources than domnloadlng
Thengetyreaplplis dut ton tcstabg’esmgﬁe@pﬁlicatl@n|C@ns‘gtut¢$1 the $urgetmaé of
[ it to th Lent. |

indfyienfARBlicdrion, fibeck definflicd el BB Ere @ iphichiifose

resd@lceQ 8ech @@ifﬂﬁﬁfdllﬁ% aitfiyt dpplRation @ub§&rs@&5ﬁﬁﬂmﬂeh€@t In@élligence or
subsets, nmeanin at an application can be virtually

capahqlut)ﬁbtvémtﬂ ﬂé% gencsipclient igthen ayailgblmig all ppplieasion subsets.

Resfsh%c%g 5a§' E%EB@%& u%xg gllaglgﬁl?éi%gg]cﬁff&r Qﬁpgﬁ&&kq&&?bsets

medning thﬁSamilplﬁiﬁaslcﬂDcaMe m&ﬂﬂymrﬂﬁnm@ﬁddépfh whdbr utilising only
specj fic application g bset. The smart client i

limifpd chignt-sifle Msmomand Blesysteam AIRIABS ERSOUECediyaddition, this
red{lb&l liciitif delvBl ﬁ@ﬁx;n el & &1{%%& Q8& ASRRIPASE coded for each
appl 1I'cat 1 on subse specific clients which contain code
spegidicapalioztior dubstan dibessmais cliemt is ovritiem bothouttang code
wser - i ndependent. smart client addi

re g PREFARALPEhSHEy OTGHST i IR EoRS Sineratg application

subb&ils e&&%@htﬁ&ﬁf&]ﬁ&iﬁtaﬂﬁ@d@%@&f&%@uﬁ&ﬁﬁ&w| ients
are constral ned to a one-to-one rel ationship between

@ MoRNGhE B?ov%%wﬁaeg&deﬁmﬁﬁft Aifnt AdBkibRA{Y BRSouples
ost at thé sane URL referencing the sane generic

the aplptlenslupmfrcmmdeertthe abringle diRIc aBhewsartdepeindebtiinsigned generic
|cat|onssrea across nul ti e URLs.need tq | oad ;

stndfh Bieiare SRt e Fo AroREeis P EgIPRIIE e e dhe fent and the

serveRTRIET BAGRERE,; a Itbghédﬂﬁ)rﬂ'}ﬁ% at théepaRdent referencm% the same

|nplenentat|on is restriction i's overcone, as t
genefir appled ¢as rastsefthe brOWQ@dCQCbed@hanwh%a@@bcata@mwrﬁgd across

ol SR AR5 WD SRR ERLREERO BBl ARt EXeLeparate URL

e presen |nve
refed&tcdd) l\ﬁjtlt@bi‘@WSEﬂmde}fmmhs im lﬁiﬁbr&atlbﬁ Mt@iﬁ&t@cﬁﬁ is
(2. 5G 3G nobi | € comuni cati ons I'n standard

overeameasdhe shentgeeenet fisst arsd |tayer%9m@@ad§énﬁhvg@§ fgderated
applcDENSs JFRRR Y6 oss " p1tkAIf, ©F ©RARP! i cati ons,

The present invention is particularly suited to use in wireless environments, such as
in WAP systems (2.5G/3G mobile communications). In standard server-client
systems, a display manager comprises a windows manager. In wireless applications,
a display manager manages display components and display areas on a client mobile

device.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of an illustrative embodiment with

reference to the accompanying figures in which:
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a di spl ay manager nmanages di spl ay conponents and
di splay areas on a client nobile device. BRI EF
WORHCRYPTI ON OF THE DRAW NGS The invention w | PCTraw2dee/000342

descri bed by way of an illustrative enbodi nent with
reference to the acconpanying, figures in which:Figure
1 illustrates schematically the traditional thin

. [ I : 1. b OFqx : Ei
Figuft 1SS QBB dBARe Pl OB L el b Enemadel of the
prioraggl of the invention; Figure 3 illustrates

schematically the key architectural conponents and
Figuh€ Ratluomnsies Bshéthatit@lyshelsairp tliéhad dvelepithe @ odeY bf thed
. illustrates schematically the initialisation and
mvepyesi ng phase of key conponents of the architecture of
the system of the invention; Figures 5A and 5B
Figuir¢ Builustates schamati¢allyl thy keyerdutrestuiat compopieaseand relationships
Figure 6 illustrates

appljcati-on subset (s);
Ofﬂggﬁgﬁﬁ?f% T VVERE8vent handl i ng phase; Figure 7
. illustrates schematically the display. transition ase
Figug o 5rGRBERcall g eis it b end Aeadiod must PERFY y
compBedisSHH BY¥ aERRSIdFOE (HAATSRY BF Y inRbRAGAS: Figure 9
Il'lustrates schematically the caching of the
Figu?@soéA Qﬂﬁ's‘ﬁ]i LR scll‘l%hiatﬁjaﬁg e ggnétl-l!léfﬁﬁf {15% éﬂfxe application
conponent’'s of an operating environnent suttable .tor
subsseu@porti ng the present invention. DETAI LED DESCRI PTI ON
OF THE DRAW NGS The followi ng definitions are given to
Figué¢ @ ilastwnde semntticaflyahe tehent Beddlirgdphasega of the
present invention. Ananm ng convention has al so been
Figuél ORIIQ§triths béHein&AteSy 1Ak idXpIANHahioAGIRIRBIMI 88wn process;
drawi ngs, wherein a Single quote character " ' " used

. . Ly : .
Figufd g_qﬂuﬁritgé §5@?ﬁﬁ1&ﬂ?ﬁgt@ gaé'pg%)f{érg{l&g%)ﬁtpﬁlﬁé %iverlay process;

.1 ndlcating an I nstan at class. "Java,

Figugé:g éﬂﬂ&b&g%&e%ﬁwa%nﬁe cQ&ﬁng)ff rt]:gé( a ﬁ%%}g)éf&?n%%p%;

ranm ng environ S I nc _
Figui'eS lf8r1]lh?s ra{tgse tli]evc'\gmp(s)geltlpsaéf altnhgpf:er%&hrg%rr]l%gtnn%earﬂ spl?table for

supporting the present invention.
DETAILED DESCRIPTION OF THE DRAWINGS

The following definitions are given to aid an understanding of the technical area of
the present invention. A naming convention has also been adopted in this
description and the accompanying drawings, wherein a single quote character "' "
used after a reference numeral refers to a class, indicating an instantiated object of

that class.

Java, and analogous platforms, operate by making use of programming environments
including a virtual machine (such as the JVM), so that the environment can be

independent of the computer operating system and processor used to execute it. -

A ‘thin’ client is a networked client that has limited local storage, so that the storage
service is generally provided on a ‘fat’ server. The thin client therefore requires that

all objects are transferred between the server and the client. High level Java code is
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o hi -ind bj -
obRESAE. BRERRRS T Lot $iGac Y ChoRlatont

i ndependent of the conputer operating system and
processor used to execute it. A'thin' client is a
woeimordeedl client that has limted | ocal storaP€l/AFR006/000342
that the storage service is generally provided on a
"fat' server. The thin client therefore requires that
all objects are transferred béween the server and the
client. Hi gh |evel Java code .isconpiled to a conpact )
Comlsaﬁedﬁ YPaetdRtssRe iz pRadine-ilsRendeag @bject code, machine-
spEBEOIERRES kiansBRERNE oRfiét: cbAB % 2hhiithe! (BHRRE b able
code at runtine to the executable conputer specitic
coppter spectfivecastes dngheansaphhenppldisthepppdet machine-independent
: ; I
ent ect, code cont ai ned t%l?g?niﬁia%séd from
thes@i v tol thetldlien€ hh@ Hitedprbrb M bRt RxEEER A% & i@ﬁﬁlﬂﬁ-sgrséf‘v@tual
client browser virtual machine. Abrowser-independent
maghingntA browserdndependgntadiconis finst inistalled omthe chentridinin inside

- . virtual 1.ne.on the client. device.
ap??'ﬂ{ssﬁ%f{zgé‘#edago aé:‘é{rﬁé ,tﬂ%ﬂ;?{%u%%w?%e i nvention is not
imied t br owseri ndependent. engi ne,. Fiqures, 2-10
sl i e R BB R oS  haF oSpie
indepghaeént éh@na! Fidut&C-40 andnhk l&@tzﬁﬁecﬁdé‘é&’%ﬁfonq;elo relate to such
features to accommbdat e browser i ndependence . TWe

an gagiae; th achiyecmse indudingonpumpen f feaguresgojdccosimadate browser
ind%ﬁﬁ@ﬁgﬁéet ecture designed for a generic smart client

ess application, but it wll be understood by the
skilled.reader that the wireless operating environnment
The Geag s BGea b peoiap R R Gpf EHRUBROULAhiecture designed
for larpepRbic @marVtlidnd Wirele8$ &8 pli€iidrd l%'h% itlwill’\lil.‘?é ﬁﬂtdfa{%ftgéé by Qe skilled

the prior art, i thin clien

) in the traditiona
readey;dag she Miralegaipasaing savirohment is ehlasawsared &f aphlieatibn of the

i cific classes 12A-12N for each application
preg%%gé?gﬂt}g&'MN is different. Each subset 14A- 14N nust
.be separafely devel d, tested, and downl paded to the: .
Wil BRPRGE LT bl Rl Bt T i HE e Sk gual thin client
deveRpmeal B3des ¥adiLss Jrasih/@a 38 YOﬂJleqrﬁf‘HisgSa?lrééﬁgfﬁcgﬁasses

subsets, this can lead to high bandw dth re
12A6 120N dor prsdy aprlidasiomeubect Te 14rie differphty aeh subsged T4A-14N must

' [ 4A- 14N (Wi th the associ at ed .
ve $0:PAE) SFEASH-UBSEA FUEMOMAN AR GPSRGLRLE asbusiness
applicapbay 16, duth L EReind BRP opseemb IreGiiz€ nttinyt diffefdift GipplRation

client. Figure 2 schematically illustrates the
subpetss s cankaddghigh bgadwidth tequisemrants ppdfer poor performance.

The more displays 12A-12N in an application subset 14A-14N (with the associated

“business logic and event handling code for each display), the greater the overall size

of the specific client.

Figure 2 schematically illustrates the features and ad\?antages of the smart client
approach of the present invention over and above the thin client model described in
Figure 1. The total business application 16 constitutes the sum total of individual
application subset definition files 18A-18N (downloaded from application definition
URLs 1-N), which requires significantly less computing resources than downloading

many application subset specific clients.
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approach of the present invention over and above the

thin client nodel described in Figure 1. The total
whowene®sd appl i cation 16 constitutes the sum t PCEAURG06/000342

i ndi vi dual application subset definition files 18A-18N

(downl oaded from application finition URLs 1-N)

which requires significantly I'ess conputing resources

I Lng na anpl.i.cat.i on subset specific¢ -
1npPPEa O RS B8 R i iR 8eS RS Shp oI o e application,
ard bailt e argenesiealiént engine 200andRit kel WPlIabi & DY Ll{)f)lication

into a qenerrc client engine 20, and are then .

subsets 184118N 0 al | application subsets 18A-18N. The
generic client engine 20 (or builder architecture)

Thg gegeric glinry ¢ngine 21 @y bvildegerchiteatisre) asenagenatit display manager

| nd ' appl.ication.16, rather than creating
claf B9 B BRI T8 aBBuion P ey i
displayndlasgesvil ERIIZN (Fg@Rp]) orehom disPHy Withal ffe 55%51&%8& A client-

. Janguage is used to define how a di'splay is to appear,
sidgimrkig langygge dcusaskior defing bowiadisplaydeto appean whi g language

: = . T 1.catd Laition files 18A-18N are
lncéo ]%ggighﬁgbr dk%ﬁgggg%ggﬁgﬂﬂhe client, and then act
1cally. create I splays for the appljcation
¢ o BHORC Goiti Phifs 16AT s R fRerered i ibbmloeding to e
licte) a0y thei SctapRiyaaaticdllydibsie 2R ]
‘ dr%ll down Jo nga?%QBI?ggtioﬁhFﬁgﬂghcesré%%KFEEG&ﬂ%I16zuthe

clieau}t,-ﬁg}ﬁ. As q::gplaig@ﬂﬁy ﬁéeg detvadlrhelapp this appovadbnstorites the
apB PG AN AT LA Bofa iy 15 S i dBiiealy modisy

only’ in
the audeoht appiieadoe thsisecdsuding @onseid deskatid kRefipt BMRloSHh overlay,

rization to reduce the nunber of inmagé

Onle%@ vect | _
4 U Riingd®, 4413 ofgamnanenty beingsaddet ef tangevackneeds to
be ASHdEPV t j Lien ine 20. the.
PR RS Sk A1y Gl et ey il OO ofipd: & image
dowmleadpyequivedt at e vari abl es storing state information
at the client-side, and (b) allow ng interaction
In additiee rbechisnintsiligenco mpnetied {(0He@idnt H§TtHe ctishPéngine 20, the
i.nt ermedi ary). Cacheable client-side java beans or

numbed; of SeTyle seaesE i ARTURd. oFhislis dape diyde) state variables storing
staté MhPrAatibAhtANE cHEHVEE Sa%lﬁyw hid l LS i i
provi des a means of  ext ’e;{r{g?ﬁg e lﬁgg%{ﬁr?&?c%/n %‘?W‘ﬁ*‘@ client-side
comgesianss poithpuhsevenside igtermetibayenQiadieable dierdthide java beans or
I i ng users tq devel op highly specialised
appgeé%) §Eéi"f‘|g? F&?%’dﬂ?igf Elb‘gﬂ}rsécge EFASHRP a0l sqsvise aeqvenys.
Addaiondllyyelis ipRbAHAS hirRardsesF extending the capability of the engine 20
without adding to the engine size, thus allowing users to develop highly specialised
capabilities, such as complex mathematical processing or visual interaction (eg

display of rotating molecular structures).

The client-side content caching and intelligent application subsets also ensure that
the client device can operate along cached pathways while offline. Furthermore,
intelligent client-side content synchronization allows the client-side application to

publish cached content to a server when resuming online operation.

As explained above, others have considered the challenge of developing client-side

web-based applications. Unlike the present invention, these solutions have generally
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di splay of rotating nol ecular structures). The
client-side content caching and intelligent
wa@ppbioge@td on subsets al so ensure that the cli eP€T/dE106/000342
can operate al ong cached pat hways while offline.
Furthernore, intelligent C|qub si de content
synchroni zation allows the cli'ént-side application to
V%lﬁ@d n resumn
in n]%ba fegg £ CSQQ%H&:&? bﬁsmggs %%Q}Y@l%gpﬁ a5 a Sﬁg@g of applets,
for(mng |oahaﬂ1eobliehe-smh:ad teisg ehﬁh sievieh appls C Even théi one particular

‘ V\ffe?b_ based ag ations. Unlike the present i nven
appigEmay s ¢lass b‘%&é ivesliens) theiengoresult of slovnl, DRdings multiplicity

of &ﬂﬂ@ts&ﬁ@ﬁ‘i@ﬂﬁtt s hﬁﬁﬁﬁatﬁﬂféﬁé@ﬁ%ﬁggecgﬁld% %f;‘ﬁlc 1<§,nto f

applets, formng o i ent - si ain of

In S4SvERRLE! e JEHEDICIONAD afiiagPRbblect! > 2 ARSI TRY 18ouc and

compmnemcbmlglmmpph@tm digphly, aRPhebpplieaicn }ﬁ'bﬁ{atgtzﬁﬁnt layer 24
lic %élon effe tlvelybecones a fat client.
(seg ﬁg%mf ﬁna%géde RATSUES apsosiaigd FifngR entirg applicpion segment. The

NIRRT bl e o 4, OTRROE 3 L B s

asynalylzgmozw léwagl%)fgnmge@nm&l’iqg% iﬁ&cﬁdﬁx&ﬁ)tﬁﬂs ae hI%bQﬂcludes a
The application

" pa o@D haguR B s oY R BpaesFd s ppbcasen delnition

configRiratesH fitisSIHAAYSN 18%Yihe P HARGkSRn AT ugglgﬂgﬂﬁﬁl il (or

di spl ays and cache control. It also | par ser
‘cligps@girpatd rdndiverlaénfoamsting info thaeemmqng elamthnippet.

application definition configuration files 18A-18N to
Theedtdm'fSlder pElication dﬁ:ﬁ:maon dilesaPA-il 8Mtdre basedapbn (L application

T s b A By ey s
maldielfl Nidgu@Be ffd)hﬁ§ ﬂJﬁﬁeiL %Ntﬁfc%oﬁ%&ﬁ t'ﬁ@Qé‘ g@ﬁ%@%@l %ﬁg{ zg/rﬁgbecause

def|n|t|on mar k- up | uage, which
of the rwswgesm@ﬁémtgtm@ﬁ qhgnk-thp Cllangcmgﬂle‘mdymimidﬂllﬁ transform

I these defjnition fi
e AT A L b8 GRS
alleviatesranciavidtihBmiclyioassads] ¥nd E@@ﬁﬁ@ﬁ Mgeheft ffra'rﬁbworkhthat is then
e

accordance with the pat hvva ser traverses at
freedo ‘&Htseﬂla@eV%ﬁl%Waf%tEWSa%ré@r@ﬁm igtsubsequenttappropriate Virtual -

Madh$$d/fSead@d provides a generic framework that is then
free to utilise whatever new features are provided in

| . Machi |
The SRR oA APEAGHE Al B e RS e I sncarea
GUIdookuagurfabl ® be pROVided BRtRE cEht lm,pibva Bgna%fdthtéhd%nmem The

prowgleg_ y the client in a | ow bandw dth environnent
amework of the generic smart client of the invention is illustrated in

Figures 3-9. These figures, in combination with the explanation below, describe the

components and method steps of the invention.

The core builder architecture (or client engine) 20 consists of seven major

architectural components:
* Application Manager 24
* Display Manager(s) 22

* Load Manager(s) 26
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architectural framework of the generic smart client of
the invention is illustrated in Figures 3-9- These
wo c@dne®19 i n conbi nati on with the expl anati on PE/AW2006/000342
descri be the conponents and nethod steps of the
i nvention. The core buil der 81r3chi tecture (or client
engi ne) 20 consists of seven mgjor architectural
0 ents: i cati on Manager 24 Display Manager(s)
(%f%ﬁ\g%ags%sﬁggr(s) 26Cache Manager (s) 28 Service
nager(s) 3 nnecti on Wat chDog 32 Publication
%ﬁgz’?a(“é)ﬁeﬁéb%ﬁcati on Manager The application
managenent | ayer 24 remains resident for the entire
CRpREGHR VRt $2client engine 20 is running. Its
urfose is to provide the layer through which the
Fathlicadon Mandger 3t sed, gat eway pl acehol der methods for
shorter duration instantiated objects to conmunicate,

ApplieathmdMahagemenory managenent between appl i cati on

subset transitions, storage for hash tables, arrays,
The wppliaddi@s nancigoieac la7eo R4gkninahs seijent fegthdbsgdeaduration the
Managers), a streamng application definition file .
smag iRt epgingprf] 1rupRing hice &H‘EPQ?F@‘%FR P&?‘fd@e Hplavesthronsh which
the @ﬁ%ﬁlé D &fiR41%elt ight@k%gﬂ)l@@éﬁcﬁ@&l et ¥or YRSAEr ddfation

Interface to online/offline cache control nanagenent

instaitiged opjemmsitoptGmshulidee, metihadisfor aneibrParapagemeat between

Control . Connect.i on Watch nt ai ner, Di spl and, ..
Dl T HBER T AR 40" BT PN Ry AR RlEs S objects of
globa %H@V(eyamwiﬁmaaagé@y,i HgréhRing HHcatOARRIBANISH Gle parser to

an appl i cation subset 18A-18N wheré one D spl ay

modifyribgenrisit sbienividg gepligation pr trastyrpiinetn 3 ngmgapplication

, subsiefc] Lqehr f%ﬁ%: 'ch':et 6 ! I‘il?é./gffﬁﬂe %%ﬂé ?&%ﬂ{gpﬁﬁbﬁg%rgg%t ég?ses and

application subSet ‘'can consis I Spl ay’s

‘plactipided mahods fonKmialpusset ypecheppdneal, iCohnetion WatchDog,

application subset is defined as a sliding set of
ConginetyRisplay 2gd Nerdee mAgemeps classgs- capture all of the

Display Manager(s)

The Display Managers 22 provide the visual components of an application subset
"18A-18N where one Display Manager object manages all of the components and
interactivity within an application display. An application subset can consist of
multiple displays typical of any windows type application. An application subset is
defined as a sliding set of dynamically generated displays that capture all of the
functionality of an application subset. A total business application may consist of
many (thousand or more) displays, containing different components and layouts,
encapsulating and fulfilling all required business logic. An application subset
represents a sliding view of a part of a total application. The navigation througﬁ the
entire application is dependant upon the logical pathways between different
application subsets. These pathways can be dynamically generated based upon the
information stored in the current client-side application subset and transferred to the
business logic hosting server, or can be static/hard-wired based upon pre-determined

pathways.



functionality of an application subset. Atotal

busi ness application may consi st of many (thousand or
worooeodispl ays, containing different conponenPGI/amen06/000342

| ayouts, encapsulating and fulfilling all required

busi ness logic. An applicati ﬂ subset represents a

sliding view of a part of at it al application The

B i B PSR
stor§ P klcr@éhQnduleaicts tbhtRe tﬁétfcbuwmg%ﬁch@nﬂyﬂyam cally

nerated based upon the information stored in the
I plication subset and transferred
f ﬁgﬁghgégyﬁgé%s*ogl?Bhosting server, or can be
tatic/hard-w red based on pre-determ ned
é‘éi‘m%‘ﬁ“?ﬁ s‘iﬂ’%@omég 22' are an extension of
a Display class 22 and providing storage el enments and
e Detahwadidationof fer the foll owi ng functionality:
Initialisation and construction Conponent and
o PBuintdoumpibingnt | ayout Data validation Event handling
Dat a synchroni sati on across di splay subset transitions

o DRlsynbhEsMSAdon erbbd Hlsﬁlhyaéﬂfﬂsé@ﬁhhﬂﬂoﬁk' Bogt iBehally within an
externally across application subsets. Storage of

appliationtsubset andexteoiylbracsosspplinstionasubgets.
conmponent/ contai ner i nformation. Load Manager(s) The
o $oaagdbhegapoabnoaniasics objecennd aksanurpd weniponddiicontainer
parser: This object asyrichronously |oads and parses
H"@%’E‘%“%pl i cation subset definition files 18A-18N
creating D splayManager objects 22' for each new
LoadManaggrénd i nstantiating, storing and
| ayout - constrai ni ng contai ner/ conponent objects and
Therlgfagr Managind@eonsistdp of severdlecomppenéntsd di spl ays. I n
. the case of existing displays, conponents are nodified
URD parseoVEils abjéan a’s;rnmhiredous‘[[h ¢oddRlarhpases &ﬁnatfszpplication subset

RO T IRV E N R T ——

instﬁﬂfﬂtﬁ&@ts't@ﬁng 4ha Qﬁydiﬁf@:t)hgtrhﬂtﬁg chhtalihe /@y ﬁ)@ﬁem ob)ects and -
connection status is offline, Tequests to load targ

refegRiceciofipimation inthd spasifiast displayer Ingthe case 0 existing dlSPIaYs

comspc;ﬁ/e s grewmloldu?ed oF 'ferrlngveci:l as instructed. The URL Parser 36 also provides

application definition caching for both server-side static and dynamically generated
application subset config URLs. If the device connection status is offline, requests to
load target URL configuration files or to perform server-side services will be retrieved
from the cache (if they have been cached). The URL Parser object 36' works in
conjunction with the cache manager 28 to minimise network downloads and ensure

application continuity in an intermittent network environment.

WatéhDog: This class 38 is instantiated by the URL Parser object 36 and performs a
timeout on the URL Parser thread. If the URL Parser load time exceeds the
configureable timeout period the WatchDog thread kills the parent URL Parser
thread. If the URL Parser thread loads the remote application definition URL before
the WatchDog thread times out, the URL Parser thread kills the WatchDog thread.
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Par ser object 36' works in conjunction with the cache
worwagem1®28 to mnim se network downl oads and BOEFADZ006/000342

application continuity in an intermttent network

envi ronment. WatchDog: This cigss 38 is instanti ated

by the URL Parser object 36 and perforns a tineout on

t he URL Parse h , Parss I '
asvisTonter: furdat LT Rdnnub e SHARS A0 bR ypyead
lifeggﬁlhe‘ﬁﬂi Hirkts chbl cpafeanbppRtatiar dBpldyhnhensger! 42’ thdrddRimage and
arser thread | oads the renpte application definition

2D yretopenlrremnanonss EheRrfainededd PAIGHS CORPONERE HRL

Parser thread kills the WatchDog thread. AsyncLoader
CachhiMandges6s) 40 is instantiated at the end of the URL
Parser thread lifespan and directs each current
Theagaehe eainagentim@Sgonsisiagbthred 'conpatreats:i mage and 2D
vect or sub-conponents in contained 2D palette

o Rgﬁﬁ@i%ﬁiﬁﬁxﬁk%tﬂ@ﬂgét@maﬁ{gﬁ The cache managenent
28 consists of three conponents: Application

URL caching 44 |nmage caching 46
* ﬁg%%gﬁ%E@%gﬁﬁng 48 Target URL Cache Managenent Tar get

RL cache manggenent is handl ed by the URLCacheManager
* (patnteaching instantiated by the URL Parser 36 in
di fferent wa subject to client device connection
TbrgFEPEQQC?ﬂ%eéﬁ?ﬁﬁgénﬁ?tthe URL cache manager is to

control. caching of target URL confb%iration file and )
Targety YRE gachegmanagemenpisivadlcdhy the PRLSagheYlpnggarichass 44 and is

s i i.ce. MYAREVA L
A A R S S e Sl e
conhketipnispwse of the cache manager 44 is two-fold: | oad

performance in a limted bandw dth environnent; and

Theapptposaiof ehe TR dathk yariageA ks tonddaitidlt daehingef tabgdt URL
environnment. In this environnent a trade-off between
configgration filsrand srrdicefedneysrearanssh APAUEijevab from the cache

dep%&‘ilﬁ%?@ﬁ ¥evide dottnedfVitFSnd Eaé%g URE %.getrlgﬁti%é 35 e EAHREn the

service, plus conponeht nanme~val ue
wireless environment the purpose of the cache manager 44 is two-fold:

¢ load performance in a limited bandwidth environment; and
e application continuity in an intermittent network environment.

In this environment a trade-off between application subset newness and continuity is

necessary.

If the device is offline, the static target URL or service, plus component name value
pairs are used as the key to retrieve the previously cached target or service response.
If the target URL or service respbnse has not been cached, the static or dynamic

service request is ignored.

If the device is online, a remote static target URL size and date is compared against a
cached version. If the remote target URL is newer than the cached version, the
remote version is loaded and stored in the cache using the target URL as the data

store key. If the cache does not contain a target URL version it is simply loaded
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pairs are used as the key to retrieve the previously
cached target or service response. |If the target URL
WwW@Rr00s®OP9ITEe response has not been cached, the BCHAUZ006/000342
dynam c service request is ignored. If the device is
online, a renote static target, ,[URL size and date is

conpared agai nst a cached ver i6on. If the renote

[ hed i.qn,
R M RN IS R L R—

servite i$ asged tdldhe ServebRSiddaind MleGeSpd@ie is chchdPakéChEing parsed and
does not contain a target URL version it is sinply

procsseshbeHist URL Paserd®en cached locally. In the case of
a server-side service request, the service is issued

Image GacheMonagememtand the response is cached after
bei ng parsed and processed by the URL Parser 36. |nmage

Theimage taahegoanager Fitecomagls thachdﬁrrgmﬁ@aagéﬁaft@gﬂhg?ﬂﬁve been
t.h achi ng of. i es.after they have been | oaded. It

toalfid R PrEeiBE At ioTaSF b SLLrom i memRaTy pghe to the

clisiR¥Ie/d£a 6hsretdhd SRenthA§ troni AR @ik 3tcikKed a%‘é%eelé%s been -

event ual Igﬁf romthe data store when storage
excegded gact bat-in figssour hasis. Bic numbsasif smagéwethanvive beahched is

IE@BQ? t can be.cached is entirely dependent upon
e en%?ésr{%él tﬁr’é’r%l r Se/‘lleéﬁal Sk @38£6¥fa;$e§ﬁaam pnq yplf vary from
deviceoro dexic€e t o devi ce. Content Cache Managenent .

Cont ent cache nanagenent 48 refers to the caching of

CotdtaTidit Mabagehidf the device is offline. Aservice
of type 'save' attached to a conponent saves all

CoR@HP eAGRt mAATEIMah HEs PéfelStd ﬂ‘letéa‘éhin%f&! co%éle%ﬁd%%ﬁheﬂe the

f
store that are a part of the save sé&rvice group.
devinerip ofingf Atshiviced aftypet'save'sattavhatlitow ddmponént €ivéexil eémponent

d. d st orage device during offline
a8 AR IOBh AR A oL St g OF B grvice
grotipl Thé puboseashibigfacilRRStoPal RSV ks€ nfdBlleeviéd 1d PEu8Bd as a data

continue to execute the cached set of target URL
storagp (dericei Bing pfling opgraticgm; Thisgapabiligy, arsgdsnaoinjignetion with
. {11 .0 save data is of no
ar S RURCEBRLTR 8 J05e 20 bt RS A0l & B e cachea
set of ovgetddRE applicdtidrhaibsded BBALL 8N e4ptuginig RRLGS Rgldhta as
server-side networks when online. This can be done via
requesitdect "publish” service attached to a display

conponent
The ability to save data is of no use unless a complimentary publication capability is

provided to push that data via service requests to server-side networks when online.
This can be done via a direct "publish" service attached to a display component
referencing a cached service-group, or via an asynchronous publication manager 34
that wakes up every nominated period, checks device connectivity status, and if

connected issues a publish service for all publication service-groups.
Cache Pre-loading

Pre-loading of both the TargetURLCache 44 with pre-defined application subsets and
the Image Cache 46 with referenced images by those application subsets would allow
the device to be used as a pre-configured offline data capture device. It allows rapid

configuration of devices for multiple purposes. This is done by providing an archival
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referenci ng a cached service-group, or via an

asynchronous publication nmanager 34 that wakes up
wer@opoqrei nat ed peri od, checks devi ce connectP@T/AY2006/000342

status, and if connected issues a publish service for

all publication service-groups.l.7 Cache Pre-|oading

Pre-1 oadi ng of both the TargetURLCache 44 with

re-defi.ne pplication subsets and.the |mage Cache 46 )

reel PP oy E R B T SRge PREte SR HeCS O Seatinve direcly into
thendertice eddhew t he device to be used as a pre-configured

offline data capture device. It allows rapid

Se&fb@fﬂ/{ﬂﬂi%!rmn of devices for multiple purposes. This
I's done by providing an archivalretrieval service that

R R T

corsppuentthanhagesel@riskld nsgarseindte drcadhade Thddasd érifols the
conmponent that has a

.event initiated by a displa :
iss g AL ESROMEIO A ferder (7dbshiA HedsERPIunFBoRraBehandled by creating
a Umrlia&@élsoﬁfjﬁkﬁ 365 8 pRsseaRd rﬁ%ﬁ%&%ﬁ% th@ sBrvi&d f’egfuaersgéﬁx%sﬁarser

A success response Is by creafin
perfermea subiming Bétsetaf tharsspdrise, amd preases domicdificeadivplags,

coni§i %g%tscgm'lbge pn:élrser erforns a stream ng parse of the
)

res T BLFR-COMARRALS BLISPOPFGy s,

CoSSnt ai . conponents or sub-conponents in response.
_%%n%w) hDog The connection watchdog 32
moni tors the connection status of the client device to
The epnggGtioneyatchdpgdrimonitogoie eanneckipnissaiuis of the client device to
- S . ] eriod. 1f the .
e s At ok U (R Ul PO A s e R b g agpmared
pergichtlfichd teqgesiotidas sar, thiehtvidessetd HgldBak@onfie&®én s@tus flag to
true. The ection status flag is used by both the

falstro QTS ABE MRS BTOsrus, Thrcepiction e fagdpenehby both the
cacki¢ fmagénmicar €QBS 49 |anﬁ|3§lhgi Wﬁ?h'l&%ﬁiﬁ%erﬁ%ﬂscﬁ %)?&ntrol cache

subsets and content alon roni zation
retrggivi] phapplication stibsetstansi dmtdat alonBukith spidlrpnManiagest offline

e |l ication manager 34 wakes up every noni nated
Storggrcll%g’?"s%%e & {he connection status and attenpts to

p b.ush/f sh client-side stored data to the server. The
u 1 Chanager can al so be invoked directly from
di s I,a¥_ components with
The publication manager 34 wakes up every nominated period, checks the
connection status and attempts to push/flush client-side stored data to the server.

The publication manager can also be invoked directly from display components with

attached services tagged with a publish tag.

Turning to Figures 4, 5A and 5B, the processes involved during the initialisation,

loading and construction of an application subset 18A-18N will be described.

The Application Manager class 24 manages all initial configuration parameter

settings, the setup of tables, dynamic arrays and parameters of global scope.

At the end of initialisation the URLParser class 36 is instantiated to load and parse the
entry point target URL. The URLParser object 36' creates the entry application subset
including displays with containers, components, sub-components and all of their

associated information and passes this to the specified DisplayManager object 22'.
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attached services tagged with a publish tag. Turning
to Figures 4, 5A and 5B, the processes involved during

W b@eiomiotd al i sation, | oading and constructi on PET/AN2006/000342
appl i cation subset 18A-18N will be described. The

Application Manager class 24 nages all initial
configuration paraneter setti ggs, the setup of tables,

o A R LS AP et
cortljgéhé‘ﬁi padagskibR dRPrhiaed TR BRpIAYMLRLEY oBfE'cf‘EZ't@ i hntiated by

he URLParser object 36' Creéatesthe ent
thepasb¢ Camiponest byshod mdiamlit egcdis mrag PIFPLAY o0 Nmi DONE foken.
sulfRIReRE Bb Spoditlic AR ARERE A hofd e A0 R Hidilay
speBliﬁpDﬁprﬁgeﬁ bbﬁ@i 22‘2Th5hﬁsﬁlﬂirﬂaﬁﬁgl%lﬁ6¥:&m1ii%§es the

parses al'l of thelcontainer, conponent or sub

stogagep bYeHt, Jsiskitippalapterenee inforrationaadmivept hyndissyfor each

t by the parseConponent
CO&Q{"%QEO&#OA&W sUB'aH rﬁﬁegﬂa DI SPLAYor W NDOW t oken

uent nents ref.erencing thi sane re
Thesgfggg SET f)meec p"foé’f/p Cl?)f }f@tﬂtﬂtgﬁﬂgﬁ}ﬁﬁ\g&? eg& ass 40 to
magZge thehgrddrésivydibprag oF nﬁﬁﬁéﬁn %?ereﬁ@@@ﬁ ¥ 28 palette
storage, layout, additional reference information and
compeanentssFhe Asgnalgadendf) also initialises all 2D palette components in each .

nent .
a0 2 I B ALoR e P AR e B RS R alsse
backgeamdinige amd dgesizing drMenes $u\beMéhﬁ@ hay SKbMédmfasns for
in reference display 2D pal ette conponents. The :
menus Atpehageto Waaggliiiangi ¢ al i ses al | 2D palette
conponents in each display. 2D palette initialisation
Thq 2 laleste ¢Rds depigned 6@ PSAVIEE at camponeal @iqvemgauugmiq melts of

MR B4R S0 B e g

i s desi dto conmponent
TheValSHle e 4 BoL8S L0 Fra CURL Y e F b § Soaaurable wpper
limi$ Afehd WedtahDbQ alibEtpites! wibile!h Btk PRSIRLY of RdES: (IRNMASget URL, the
The Wat chDog_cl ass ensures the target URL is Toade

WatghDeigrkills elzﬁwURéBara@r diregsheatherwise the URLRarseakéllsDbg WatchDog
thre% pires while in the process of |oading the target
[, the V\ﬂtchDog kills the URLParser thread,

e REEAEE8 EDER EntbG R i e it
ComhipénéRis 3ttty pRDISPLAY/WINDOW result in the instantiation of a
DisplayManager object 22', which is an extension of a Display class. All the attributes
of the display (width, height, title, anchor position, background color etc) are passed
to the DisplayManager 22'. Subsequent components 50, containers 52 and sub-

components are added to the DisplayManager object 22'.
Containers 52 include Forms and Contained components.

Components 50 include TextFields, TextBoxes, CheckBoxes, Radio Buttons, Image
Items, Buttons, Popup Menus, ListBoxes, Gauges, Labels, 2DPalettes and vectorized
sub-components: Arcs, Lines, Rectangles, Ovals, Polygons, Polylines, Icon Areas,

Image Buttons, Highlight Areas, Animated Image Areas, Ticker Text Areas etc.
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Conmponents of type DI SPLAY WNDOW esult in the
instantiation of a Di splayManager object 22', which is
wa@rooext@nsi on of a Display class. Al the attrpP@IAE2006000342
the display (width, height, title, anchor position,
background col or etc) are passlegd to the Di spl ayManager
Subsequent conponents 50, “contai ners 52 and

22" .
dde Di spl .a nager obj ec
a%% @nt al ‘2‘%%525 ¥| %%rggégéyoyﬁ?sas ﬁ%‘a@_ﬁ??ﬁ%ﬂﬁersj and
coufigqrarientiaforGaitipenehich i5QAlliseetedd@ thBleshan@ Wktors of generic storage
Text Boxes, CheckBoxes, Radio Buttons, |nage |tens,

clagges (GROP PRI iy §ach DispieManages oliect 225bel s,

., 2DPal ettes and vectorized sub-conponents: Arcs, Lines,
Likrgdseanigheontanarsy2, mhsrgmenfighoitidn infomhton issteasd in tables and
ve#aﬁg@féqﬁg%ﬁ{bimfg'c‘i’f Sleéght Areas, Animated | nage Areas,

I cker reas etc.'Each type of
assocj at ed paraneters and

oo S SR SR ATt e ks

infoAhA@Sn 8hsse8 iRFcugh todBRYpkEifist
. (Conponent I nfo) in gg{a\tch Di ?ﬁ g%wlgiﬁggzlr\ﬁclr)% %ﬁ%Dg%"eFte referenced.

adH . . r . i f.c .aeraesa
e B s SOl A Ty A BBl e i anc

vecgonstfar neriemilmtcingsfee. 2DPal ette conponents 54 can
have 2D properties associated with themand this

Theé phosimgdf compenpassie ot Reatigled © 4dEtisASFicbinfponents, sub-
Di spl ayManager. 2DPal ette referenced. Each
CO‘E}P@‘B?% M FPEI0EE dp¢luded dp she applicatias definiion protocol are tokens

i i : 2 tri | t,. .
to s;ﬁ%sif% E@Hﬂ%@/@ﬂﬁkp%ﬁé gﬁ%lo\{fgfélgﬁl?)g{lﬁ%attfoﬁleﬂé ar‘?l?/ogvif ggodlﬁcanon

i me.” The parsi onen

of anoexisking appliciticcowjithoentls neetbfararberkng an@ntirely new application
tha ont.ai ners. Jfrhglu ed in the application definition
glrsozi]%‘é)gfl LRSS TBSHEMSGy conponent / sub- conponent
| or dification to allow nodification of an :

,_renpy |
Figsg G {grasppitccinans HA0HingUthase Afleslacd 6p armatrobeN afcgamponents
are RBYbOADalEIM RRR isfeter O ENdtird ? k@% %%f‘li%hﬂéﬂtdl(ﬁr%ohge Pressed
the current one. Figure 6 1'llustrates e Eve
mokimaltiony IPtheseomponentieas 4 sersiceuniokor atargenpPAnendashéd & process’

keyboard and_ nouse |isteners to capture a key being
Ofal?ﬁlc%tﬁ%‘}&anmtlﬁf’el% Snouse action. If the

conponent has_a service and/or a target URL attached a
The QSRBRRER Al isPie A prBRI-SHEI TSP RRATIoAr GE] tequestnd/or foad a

nevk 4B a ?gcitﬁﬁi‘ egnﬁﬁvﬁfb'séf. fig &/ TP POST or GET

request an r 1 oa
If the gotoref value is only a framename and the service vilue is a servlet or cgi

service name, a dynamic drill-down or overlay is performed. Firstly the server-side
service is called passing all the component-name-value pairs for components in the
same service group as the initiating component. If the framename specified in the
gotoref exists in the current application subset, a dynamic overlay is performed

otherwise a dynamic drill-down to a new application subset is performed.

i.e. service=/servlets/myservlet gotoref=FRAME_HOME

* If a service name is not specified but the gotoref contains both a frame name and a

full URL name then either static drill-down or static overlay is performed.
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new target URL application definition subset file 18.

If the gotoref value is only a franmenane and the
waersiog®ival ue is a servlet or cgi service nankCT/aUu2006/000342

dynami c drill-down or overlay is perforned. Firstly

the server-side service is cal]ed passing all the

conponent - nane-val ue pairs fmzocorrponents in the sane

. _Service e jnitiagtin onmponent,. |If the
e PR RORIE AP bilB i st ip B BEAD: n e
urrent .appljcation subset, a nam c overlay is )
In ft]Eir‘F"éF r‘f’étbé)rgtthé ?W%“eném&ﬁ%ﬂ? o g%/fi FyreR PRI aHORsKbset a static
Y ib GRE R lise RStakie/dRAdo BIoW |
OV:/sér%Fets/nyég?S%g?§Bo$%%%f :Fﬁzwgﬁﬂ8%§&¥#&g'service‘
i eci.f. he. got eref. cont aj.ns. both a.
O Rsiohs HRlIuRe ek g P Upr kR BRRG B U eding a1
disghdyl dmx?muems cehmn;,(:savﬂﬁ h]aydiépga}p@)’rféipbﬁeﬂts}ccﬁaent to a local device
ot or ef =FRAVE XYZ, http; //ww. abc. com nyconfig.zip In
stof4ge, and Puflication of spvechdata AKhe SCVEE in the current
. application subset a static overlay is performed, -
Fighyreé apddiguresd show inrmpre deiad the dsdk-dowmand axartay processes
resg:éé%‘%gsi ncl ude: exiting the application; changing the

, clearing all display conponents content, .
ing a di spl conponents content to a | ocal L
DefjEtolth:2 e L DS RRRRREa o ro0rS B thélsedfeipappication
subsef ¥ @RLPhI @Y cRisd 3818l ifskahitiRed 16 N4 Akl PRFs dWetRivh (4rB& URL. This
drill-down and overlay processes respectively. -

is pyrformedditha plaseholdegmethodointhe dppdisatips Manmaged 2firwhich also
. . i cat ] P | '
insBEREAL PR KRR AHESE ) LR S i Rt bimean

antla
conkhiner TRIPeThe deedls yf hawt@seto hdRill-a8ivihad dppdded to an overlay are

Appl.i.cation nager 24 which also instantiates an
outhagd dmit 5?}%%@&@@?%11%&%@ nsludediimFigusaft y -

Appl et JavaBean contai ner URLs. The details of how to
Theg ewd BLEArsqr) 3¢] dopdand ppesss the pewrtargas{iRlyand dynamically

L ) . ¢ tail incl
o ) o I AL A e
itselfhit ingtantiateg ehe Windiodddy dlass £€@kd Peg@indier prolcssst dEprogyessive

: plication subset. Before the URLParser thread 36
loa@‘%gtqfdwgpf %Pftﬁe inewy aRpligRtiog swbsehd heAsyackeastar 49 fisst destroys

theHfetiBub ﬁgkﬁca{tﬁfn BisYe? %l?sﬁ?%ygpinqg{r%%él\eéfcdn‘?r_ﬁgi 8% 8hew application

images into the new application su

subsetyncLoader 40 first destroys the previous application
subset displays and transfers control to the new

Wheypdhé¢ tmagesmre loaded and displayed in the current application subset, the

AsyncLoader 40 and the AsyncPluginLoader thread have completed and all JavaBeans
and Applets are loaded, placed and started in the current application subset from

|
their locally cached repositories.

Overlay: In the overlay process, the URLParser 36 is also instantiated to load and |
parse the new target URL, however none of the current DisplayManagers 22'or
ImageConstructManagers (not shown) are destroyed. Components, containers and
sub-components are added or removed from the current application subset and the
ImageConstructManagers to load and display new and existing images, and

vectorised and 2D components. Images already loaded are retrieved from the in-
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subset. Wen the inmages are | oaded and di spl ayed in
the current application subset, the AsyncLoader 40 and

wo b@elsopne Pl ugi nLoader thread have conpl et ed apdI/aiuRoo6/000342
JavaBeans and Appl ets are | oaded, placed and started
in the current application sugﬁet fromtheir locally
cached repositories. Overlay: 4°n the overlay process,

' instanti d | pad d
R R  —
imagesphayihergget foadddaenidteBofreidhed! Vhe agefigy bRXess also

shown) are destroyed. Conponents, containers and
accoppmegdaissdeninaagg and yeeerised companent removake cur r ent
~application subset and the | nmageConstruct Managers to
The exarlanfclity prayides thengchanisti foy diengestyeastyle computing over the

or J 2D conpaonents, | es_ al ready | gaded i
iR RlORY U SRR SPRinn MR £ bhiavodifisdy et reloading
and Mnsﬁr&@ﬁﬁg&H@Enﬁ?@)ﬂ?ﬁﬂi&&i(ﬂﬁhﬁ%@t.ar e mnimal. New

i mages, however, are loaded renotely and cached. The

Stat¥ e ible SRR hP oAl ARicE CPNEAE 2L Gfird Pin fﬂ'@ﬂ) o ﬂg gituations:
| ay tfacl vty

vectorised conponent renoval. The overl
" i C ' f j - S .style .
B L e g S
. i [ S to he nodified wthqut rel oadin
Aneheifich ot SR e BRI RO R e hatpeBponen:
. ?%giﬁ Vari abl.e S nchroniz%h%on: This is required in
, OISR AR OB APPHCAHOR SPERP S A8 ROSHRETTi spl ay
. b(r)LHanOt her, within an application snippet Transition
H&h Erafig Pr syRemie O¥ether within a tab pane
conponent Dril]-down transition fromone application
Forghatsyatiabls synshrastisating: ieagh gompanent san dyptmmiatly have a state
. ' nchroni,sati on, . each ‘
vare e UL PIRGE BNLSORPRGk nPlie o he value of
conzements et bmitt?dférrlecﬂ)lﬁfdr? gha ﬂMn@for{dﬁ@ t@ 'Bl%‘t’zﬁ:e variable table stored
. rgnsitions, the value of conponents w
n tb‘é ?‘PPé‘ﬁ%tr‘%‘F Managep At el haegEnPisplayiTah Bare gampapeats have
dA8d enS$@tcSfhrd \ERp} 44 I
D Bl e A R0 B Bisba b
Pangtcomepergritaplith statsl eriable heméppticldd enriecvd aglaes fiode the state
A ei. D spl ay/ Tab .Pane conponents with state variable
Varlﬁ%%g%{)]ftlpa%ﬁé‘ép;ﬁg?tﬂ?%wwggE%s?tr“@#‘n?ﬁé’ Qte variabl e
table in the qpplication manager to set as their
AthQaE}g state variable'synchronisation is used to remove the need for a service

request to handle component data synchronisation during display/tab-pane

transitions, and to minimise the amount of work required by application developers.
Figure 9 Shows how the application subset target URL is cached.

The URLParser 36 checks to see if the target URL exists already in the cache and has

not been superseded by a more recent version. If it exists and is still current it loads

the application subset target URL from the local cache and parses this file. Otherwise

the target URL is loaded remotely and then cached to the local file system.

As shown in Figure 10, a digital computer 11 is connected to a pointer device 13 (eg
a mouse or trackball), a keyboard 15, a display unit 17, and a disk storage unit 19.

Computer 11 includes a CPU and a memory unit (not shown) and connects to a
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Automatic state variable synchronisation is used to
renove the need for a service request to handl e
w@owpoyend data synchroni sation during di spl ayP€EAUpENE00342
transitions, and to minimse the amount of work
requi red by application devel gpers. Figure 9 Shows how
the application subset target 22RL is cached. The
URLParser 36 checks to see if the target URL exists
neyqrkinieriacedle Tz raaklss cARMIWRICAHER 1%, asrvg@gfe%ﬁ pch as the
SRRzl & . Lish S s LI
Int??{el ogvggﬁ{% e&gsg i ca%tsi' fgﬁblg S %géétt%h?gr get gErRaEﬂlF |rt J()) r]Lr)?:tLHﬁl Ee) BBl of ,
exdcatiag pracéduzs dhpagmbedy thespfdaseat inGichdoni se t he tar get
URL is | oaded renotely and then cached to the |oca
Thé invensipal €an, Asrveb evnllot theglsvenltdd ¢f diogaltalsimespohrion in a
11 is _connected to a_pointer device 13 feg_a nouse or .
smagll &ek‘émdql,foatm% dhinyolves, ip 8&%‘6& a0 ApR{IfAtOoN Sefpggengine, not a
' .0i ' . I
o R A Dl P IRSE8 (et AR5, (FApoiRdtidns on dhe
Intérntes W cle n2dy. beThinstionally éstecanmmeniahor dispaise.a Bysvayoofkexamples,

23 (such as the Internet) wth renot rver 25, Suc
thele sy o rABU RIS PEOFES. Hb S STRcF BV Cps et dinagfal systems,
etcPprocedures that enbody the present invention. The

I nvention, then, serves to allow the downl oad of a

o P PRGBS OB
independegt forgi. Ehis eagite conbandle sdlrthierigpagn gindssordigiration file -

cac, #g?\(z\}’sgdrt gé‘i’ﬂ? 'oa%q? \éSnGrrnsri?/g tr%%%'&ifé ];fg{i |ssa’-Pg|?e| IU%T iAopr}ﬁications can

be %;g&%ﬁ%%k%%ﬁﬂifﬁé UHISRAOifg &Y heedte Mo bRAP @R ratl e TF
y be manufacturing systens, EBP systens, CRM

asseqigtashapplidationsi &lsing/siahns systero, farrexgmwleusimeant view multiple |
the inventio t he .concept i s enabled pn a .
mappfichit T aRpliSasion Ho5Ped SonSa SlgRND eLrening lgcaigns, and then
drifl i€td AR HRe@Ate ANAAGHT Sktedh hbitedl élachherg. and t he
application is no longer restricted to a single URL.

ThéRRlehtidh (AR fef6A pRYIGH £afbradifsbuted syt thBhhitherto possible,
allowng for the creation of a 'federation' of

as Iassinessdogit proptitation and. stoxigegre désiributsrstacthe dlignt-side

Xxanpl a user_can view | tiple.manufacturin
apifte diyelins Heverss dpaticalions gin sull B cafiratly sighaecd.
ImpO&ahilR ke sfdteml B EallE ebtolpatiBleowah dxtR@ wtke thiragsiantisd.

system host ed el sewhere. The invention therefore

Applicasions shereferedogkand; prerfer a5 i thsmsohamrais lasplipinstalled, even

S e I [ n i ;
thoglggl rb?étt ?t; t@% tcg)gg tlgﬁfﬁaézk g itieiﬁ ?El&%‘ge Hk! i8Pemich haBRIGsers to
interact in a full GUI environment, and can therefore by used to provide usual
windows functionality (such as sorting of table and resizing of columns, dynamically

zooming in and out of images, and dragging and dropping items, etc).

Testing by the applicant has shown that this ultra-thin operating environment can

reduce browser-server traffic by up to ten times.

As mentioned above, the generic recursive client engine of the invention allows
complex display-based business applications to be constructed from significantly less
downloaded data than would be required with a conventional thin client. This

provides a significant saving in download time over the duration of a business
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application | ayers. However, applications can still be
centrally managed. Inportantly, the systemis fully
W@ oivpaddol e Wit h exi sting web i nfrastructure. PCT/AU2006/000342
Applications therefore | ook and performas if the
software is locally install ed,2 even though nost of the
code is in fact on the server. 3The i nventi on enabl es
: 0 4.n a [ I envi ronnent,.. and can . . .
p P Egirte or efnb;f/aelﬁ’secl'e tccr()B “%%%R*/g."a‘ e%Js uar i R cliefit’ and 2 'thin client
actuallg imnpoavdstas the domslexisphihd e &f budhleds appli€ AL idiPeases.
of columms, dynamcally zoom ng in and out of images,
ConingioagDitng-cied: BoORRsEh1utiBAS re@life a_d-[x?s%tdlﬁﬂliﬁé tbB&ther of thin-
.applicant has shown that this ultra-thin Operatifg
clienfy; eashnpriavidiag a segmentpipsal besiness applicitionbfhefollowing table

: illlszFﬁt& W&fayﬁz aﬁﬁ{éﬁ? Q}%gmég oc?:)’% a téﬁgfgagxﬁgéﬁqlrgﬁgﬁr (%slrﬁigh involves an

i ent ‘eng e Tnv
inidaiqakiay- bepednd UV appliaiidn Geginents Segha-90Rsd 'diféRGce in total
- fromsignificantly | ess downl oaded data than would be
aPP‘é?ﬁﬁﬁ%ngW%%dabeémwgﬁbP éwelmeniodadegient . Thi s

provi des a significant saving in download tine over

CL&AIC PHGALN ON Plegdy DUS| BEp SAPPITISeRtE O [ dJI STt Ts&d™s Total
conp rmgpn pe m&,ﬂ a §6IE15[ Cl I3§'ﬁb al}éﬁ‘b T I |40 220 kb

Thig| j ent’ act ua Iy inpropves as tlhe conpllexity angd si2e

busipness—application-incre [ Caonventiona
I Te

af

S n-gilrfbgn% busithess 507k i ong 2iRqui r & 3 8 kb 110 kb
tatsy—chatrrng—tegether—et—thirelt+ents—each—providi-ng
a segnent of a total business application. The
following table illustrates by way of a typical

In €%ARER O bndirbRindht tHE iAPSHIAPIsWuiaBl R EB il 1S$PStechnology

an initialisation step and five application segnents
(Unsggictyregh Sypplegientaydesece Mator sJupmpprdéd by VAP, 66D coal -

. ].0Qi | noth i rel
AR U i S g o
trafiaissioacdiite gye (hesdignulitis @HaShiER o IR GBIV nSRYMIC €1SSD provides

Dat . . Supported by WAP, USSD is a technol ogy uni que
365?18’“%%% ceMBRRRicatinR ocasRlingshy e @4 pppliettians JoPSD pirovides an

idehf BOSHIAENGY WhidA MIBR adhe o L g GRANNE]S, 8 i
the GSM ne?&or &1 Us%g%pr oVl es&s?glgégp%én@ Eﬁg@%y Or‘acdéss mobile
serooemsirvibcas ¢adibacle iatdracyeamussaigiigy inforappibnagiquansservices,
b SSD provi des an i deal rrerlc;:fganibsmcglyél whi ch a nobil e
4 VIS PRIQRElSHIGe A yebYE chdkess nobi | e

servi.ces SﬂaCh as cal |l back, interactive massaging,
By Way of FEimple @hankine aeplication cassbk pagpledusingthe method and

S bPHRS inVEANDAS VA ORI ' b
ek banki ng 1zgllpp{"l}{cat i'on” can agﬂgﬁg kezgﬁyu%}ﬁ%éw g%r%ﬁﬁ)gdhogﬂe user
congmunicates with a banking server. By way of his mobile device, the user connects
to the URL of the banking server, and the engine and cache are downloaded to the
mobile device. A certificate check and public key exchange between the banking
server and mobile device then takes place, and if successful the system enters secure
session mode. The user then performs a login with his username, account ID,
password and mobile device ID. Fajlure up to 3 times is permitted, and once the
login has been successfully completed a multi-level list of accounts and action
options is presented to the user. In accordance with the selected option (for

example, 'transfer amount', 'pay bill,, return to options', 'logout’, etc), context-specific



system of the invention. Via a cellular network and a

firewall system a nobile user communicates with a
whanwkiomgi1ser ver. By way of his nobile device, POBAUS®G/000342

connects to the URL of the banking server, and the

engi ne and cache are downl oaded to the nobil e devi ce.

Acertificate check and publiczﬂey exchange between the

banki ng server and nobil|e device then takes place, and
applicaigasesarants preaprayideshtothegpebile device sy wag ot ipdiyidual

appmgﬁgﬁt%{,]b%gte@eﬁ}ﬁ{igggﬂgsﬁa login with his usernane,

accoun . passwor d nobile device ID. Failure up

SN i i LNy
v fhdsbF e FulirbEbG e AETnPERGA PR beR AT BEER: o tose
skilfelirp e £ a@pk considestiphasahkedboye cohplewsspecifitations. Such
accordance with the selected option (for exanple,

modifjcatiops angrigprovemepgpamgjintendeddo hewithin Hig ppe of this
ovgh 901y n B IORA b7 EELACARPLBIL e

i ndi vi.dual .application sulset definition files. ;. .
Th Bt SifpsREIE, RGPS CE R E chdiRfle i ied in s
deseBiptidadidd/inf@iRadSiis d6ed hesSlemakhk ligebrtiod Haiméd takkelide any

consi deration of the above conplete specifications.
varggghoradditioanst i ons and i nprovenents are intended to be

within the scope of this invention, which is defined
solely by reference to the follow ng clains. The word

"conprising’ and forns of the word 'conprising as

used in this description and in the clains does not

limt the invention clained to exclude any variants or

addi tions. CLAIMS 1. Amethod for use in running a

di spl ay- based conputer application, the application

conprising a plurality of application segnents,

i nvol ving distributing conputing between a server on a

server conputer and a client on a client conputer, the

server and client conputers operatively interconnected
by way of a conputer network, the nethod conprising
the steps of: (a) providing a generic client engine to
the client conmputer, the client engine conprising an
application manager, one or nore display managers, and
one or nore | oad managers; (b) providing a collection
of individual application subset definition files each
relating to one of said application segnents;
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(c) wherein, on receipt of successive application
subset definition files fromthe server, the client

WO e@angiovel y transfornms to provide the respectP@UBEAU2006/000342
application segnents. 2. Amethod according to claim
lwherein an application subset _definition file defines
conponents or | ayout charactefPstics within one or -
nore di splay areas associated with the respective
segnent. 3. Anethod accordigiarMs cl ai m 2 wherein an
application subset definition file defines only

1. | nfoR@hb@%of §5&dd AthdiAg G@BNARBhsEd cd)xﬁ%ﬂ%r application, the
characteristics to be agded or rempoved t ween

appicatios siomepising at plupaty of applicatian mnmummlfvglg disgnijuting

cl aimwherein the ario definit
cofpREEE PRv et RabPEs i e r b i itrier g ent compurer,
theRierhd angit %@ﬁlplﬁers%@ﬁ%lﬁﬁﬁwtébﬁl&c&&i B v sf 0fomputer
claims 1 to wherein the application manager is
netambxrér@ mgthqd]cg@palsgay@pgﬁ@scq)ﬁ ent-side layer, to
manage vari abl es associated with each application
seg@ent , providingpl gemtncc;ﬂnenaﬂagl@ﬁ tortheeliengcorpgpter, the client

contraql | ing neans trol interaction .betwe

s cTRE & dreiRid mbaet SreHomprf AR Rlnagers,
as yiHd1bAE O bfAdatl nHha, %epgages into display areas; (c)
caching nmeans for controlling caching of inages;

ancy 2) o%i(ﬁﬁ mcﬁeﬁ R iR RBpiicAId PRSP d8finition files
deflinition fil g . Amet hod according to claimb5,
V\heiwhrretdnmgmr(smmgf smd ppplicatimmptgdehsy par si ng

conpressed application definition files. 7. Anethod

acc@) di nghérein) @ redeipr oftduatensfve agpdicationtshbsetatdfimgon files

means i ncl udes s to destr n the client
aft P the serEerpths @&nteserféweﬁyn%%%fomﬁ CARTARPF it ng%/mctwe

%@ﬂfeaﬂ'ﬁﬁ%egﬂie}l@“ ng the caching of cached i mages
or subsequéent application segnent. 8. Anethod

2. aC C@ ﬁfgtﬂgdtagc&@f gg@(?cﬁfl Cll %EFCIIJI ahoapZ%ch‘iS?%h? %tjlféﬁnltlon file
application nana Fhcludes one re o
defgﬁatsmypqnhacte hxnllml;mutn)hamtérmtlcs withindureads more display areas

[ ns ects [renor y managenent neans
aSS‘B%‘F EFFE Gehive s S’P ‘transitions;
3. A method according to claim 2 wherein an application subset definition file

defines only information relating to component or layout characteristics to be added

or removed between successive client updates.

4. A method according to any preceding claim wherein the application definition

files are formatted in an application definition mark-up language.

5. A method according to any one of claims 1 to 4, wherein the application
manager is adapted to run as a separate client-side layer, to manage variables

associated with each application segment, the application manager including:

(@  controlling means for controlling interaction between resident display

areas;
(b) loading means for asynchronous loading of images into display areas;

(©  caching means for controlling caching of images; and



10

15

20

25

(c) storage neans for hash tables, arrays and
vari ables; and (d) interface neans to online/offline

we amhmooent r ol managenent cl asses. 9. Anet hod BCTAD2I0K/00342
to any one of clainms 1 to 8 wherein the one or nore
di spl ay managers include one or nore of the follow ng
conponents: (a) initialisati oA%and construction neans;

(b) conponent and sub-conponent | ayout. neans; (c) data
val (dat i RATSIEIRSanS P RAFHRS 2RR S?ti“%’:‘b SHlRSER ég%Pé}th@%%s _
for data synchronisation across display subset

6. t r ahsiathod aceending te elaiml 3, yhkirein theaparking means isrpdapted for

par?}fjrb%scet a&%%(a&@@glg&é %%ﬁr%ﬁ%n%ﬁ@é.i cation subsets; and

S component or contai ner

7. 7 ntrieéiacEaaai fut TRE0RIR g "B Ve 1 tgchins means includes

meh@{dBestrdPindtheh@iedic nddiBrP AfePh cABE pkAad, fRMRAGNSges for an
i ncl ude one or nore of the foll owi ng components:

a)
applidatipassgmens avien initaring theonmebing ol eashed igpagey far a subsequent

rrenote application subset definition files by way of
ap%lﬁgggglsggﬁe{%r eads; (b) wat chdog neans configured to be

instantjated by the url parser .nmeagns to performa .. .
5. 11 rABUEh e Sccording £ EBY oBf S Ty &y hEieR i, aplication
maf 284 it s R elsy lBsé apt i ated at the end of a url

parser thread lifespan. 11. Anethod according to any

Oneﬁa ]; %a?%xﬁgy; f)lécgfxég}er‘m&ﬁﬁifar ShGtRNATbA ifisthffthted objects;

engi I nc es one or nore publication

mangger Sme&%qgir%%ﬂa%gyﬁe%t Qﬁéc#n%q;ect%lelax a %‘Eifu&]? gléb?eg transitions;

connection's sal server computer an

i nvoke delivery of client-side stored . data, o th
corGor conppieavess,or kadh S EtiFaAng ekl BT of
clﬁ(iﬁﬁ‘s 1 to. 11 inpl enented iﬂ]',a br%?vvseri ndependent -
marifer . RErfAEIRREIATIO PRI/ ARG st YO LIaBARRERt classes.
readabl e nedium for carrying out the nethod according

9. t o Amethad aggorgling ke any pge f% claims 1 to 8 wherein the one of more

display managers include one or more of the following components:
(a) initialisation and construction means;
(b) component and sub-component layout means;
(c)  data validation means;
(d) event handling means;

(e) means for data synchronisation across display subset transitions both
* internally within an application subset and externally across application

subsets; and

® means for storage of component or container objects and associated

component or container information.

10. A method according to any one of claims 1 to 9 wherein the one or more load

managers include one or more of the following components:

(@)  url parser means to asynchronously load and parse remote application

subset definition files by way of url parser threads;
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14. Adistributed conmputing systemfor running a

di spl ay- based conputer application, the application
waeompnde®ing a plurality of application segnent BCT/AL2006/000342

system conprising: (a) a client device; (b) a server

conmput er operatively interconnected to the client

device by way of a conputer networ k; (c) a generic

client engine installed on tge i ent devi ce,

I G cRgrohlasdRs e ForfiahedpicRPiaRathib the g Rarser means

or E@E@rﬂ%hﬁpi f’i%e%%ﬂel érl gﬁﬁ&&ﬂﬁea‘éf afi@r e | oad

manag i on of 1 ndi vi-dual

app cat

S 08D B e
devﬂnead$mﬁ@ﬂhlgured to recursively transformto
provi de the respective application segnents on receipt

110f Auf€®od att@oﬁ[iﬁlglté’chh Thesohdsimsdetd N0} wherdihltRe gbh&ft client -
the server conputer. ysten1accord|ng to claim14

engjnerfurthesindpdes ene o6 m@@usldthcg@pnﬁn@mgerﬁ,u qonfigared s
peﬁgggﬁgf ?clé){hel &Xm%%tctlgﬁas'i%%é g&l%ic' %Jh&t%ﬁig}etrr glgglé)g{}?{/ gﬁd to invoke

areas assocl

dehﬁjmthéﬁfsﬂéyﬁiremcﬁcxw thagervér @mpuaiekd Wherein an
application subset definition file defines only

121 nf gmi@hbdhceétdih; 1@ ah§ iR Pfo L@ emented in a browser-
characteristics to be added or renoved befween

indopesdest pangerent updates. 17. Asystem according to
any one of clainms 14 to 16, wherein the application
13 manAgempwenpagpgrath embodiedhen a mmwta:t geadabdameslidm for carrying
e var oc:| wi th each

er, .to, mana
out ke FECRT R ® Pres b AR Fof Manager
i nclu controllin ans for contro
145 neAdieppy Cﬁ‘éqrmgaﬂns&?t&%hﬁdpgarr@g/a gisply- ﬁas&)i computer
ap;Bl@&Qio@lg tﬁ@@ﬁﬁlléﬂ@fona&ﬁﬁﬁhﬁﬁ%%lurﬂw'df % 1chﬁ@19 88gthBAR, the
di spl ay areas cachi ng nmeans for c trolling
Sﬁﬁaqungnmﬁngnages and (d) parsing neans for parsing
application subset definition files. 18. Asystem
acc@)di ngclientdeniice; 17, wherein the parsing neans is
adapted for
(b)  aserver computer operatively interconnected to the client device by

way of a computer network;

(©)  ageneric client engine installed on the client device, the client engine
comprising an application manager, one or more display managers, and one

or more load managers; and

(d) acollection of individual application subset definition files each relating

to one of said application segments;

wherein the client device is configured to recursively transform to provide the
respective application segments on receipt of successive application subset definition

files from the server computer. "

15. A system according to claim 14 wherein an application subset definition file
defines components or layout characteristics within one or more display areas

associated with the respéctive segment.
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par si ng conpressed application definition files. 19.
Asystem according to claim 17 or claim 18, wherein the
we 2ohiomg1neans i ncl udes nmeans to destroy in theECAU2006/000342
menory cached i mages for an applicati on segnment when
initiating the caching of cach%d i mages for a
subsequent application segnen 28 20. Asyst em accor di ng
to any one of clainms_ 14 to 19, wherein the applic t}io,n, .
16 b gEremAICOUEBEIREIHM 3 PcsFID FmpRlaling subsct definition file
L ) : . . _
de@%fkg%{ﬂ 1H§%3ﬁ%ﬁ%ﬁ%%%&n%g?ﬁﬁ%g ﬁtgla'k))fgtﬁs\e é‘lg%ﬂaé‘tteﬁgucs to be added
or egpbvahbeoveaubsetsdiveac&ntiuptktes. c) st orage neans for
hash tabl es, arrays and variables; and (d) interface
17 me aA systemoadcondingftbl anyeomachdaimenl 4 ob 16pwagasirnhe application

cl.asses., 21. Asystem according to, any one of clains 14
mapggenis APt N gha SePatats @led}t-éﬁfea{yﬂ% ﬁag&%&eﬁerﬁékes

aor e of .ol |.ow : - .

R R B0 PP AU RRRECA op [bapet nclycio:

and sub-co t Oplt . : ' i .
rafid (S EHRERmATHG FRATTing BiefEl Rt Egh fldenc dispiay

'syngfeadni zati on across di splay subset transitions both
internally within an application subset and externally

acr@ys aRRdikAhleans fotbaghshrotths(1bdditRastiniages &it8IdAgSlay areas;

of conponent or container objects and assocl ated

co nen ' ' gt 1, oR ¥ t
g BRLALIS! O OMB g g nRUEEN

according to any one of clai

?gle@\fm %&%ﬁ%@%ﬁ?@ﬁ%ﬁ?m%ﬁﬁﬁﬂﬁu%%uBget'H%rﬁ%i%n g,

parser neans to

asypchronousl y.l oad and rse renpte application
18.J b St BB TR il £ Wi R e PR BtapR Badapred for
paifsig ¥6thphebeed applicatisineGuiide filesbe instantiated by

the url parser neans to performa timeout on a url

19.par 8 8ystbd z&%@i‘diﬁ?do((ﬂin{ PR ClRAS witblDtHethchthPmeans
instantiated at the end of a url parser
includes means to destroy in the client memory cached images for an application

segment when initiating the caching of cached images for a subsequent -application

segment.

20. A system according to any one of claims 14 to 19, wherein the application

manager includes one or more of:
(aj gateway placeholder means for short-duration instantiafed objects;
(b) ~memory management means between application subset transitions;
(© storage means for hash tables, arrays and variables; and
(d) interface means to online/offline cache control management classes.

21. A system according to any one of claims 14 to 20 wherein the one or more

display managers include one or more of the following components:
(a) initialisation and construction means;
(b) component and sub-component layout means;

(c)  data validation means;
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thread |ifespan. 23. Anmethod according to any one of
clains 14 to 22, wherein the generic client engine

wo 2006/026919 ncl udes one or nore publication manaREr/ap2006/000342
configured to periodically check the connection status
with said server conputer and to invoke delivery of
client-side stored data to theé’server conput er.

(d) event handling means;

(¢)  means for data synchronization across display subset transitions both
internally within an application subset and externally across application
subsets; and

® means for storage of component or container objects and associated

component or container information.

22. A system according to any one of claims 14 to 21 wherein the one or more

load managers include one or more of the following components:

(@)  url parser means to asynchronously load and parse remote application

subset definition files by way of url parser threads;

(b)  watchdog means configured to be instantiated by the url parser means

to perform a timeout on a url parser thread; and
(¢)  loader means configured to be instantiated at the end of a url parser
thread lifespan.

23. A method according to any one of claims 14 to 22, wherein the generic client
engine further includes one or more publication managers, configured to

periodically check the connection status with said server computer and to invoke

- delivery of client-side stored data to the server computer.



