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SYSTEM AND METHOD FOR FLEXI BLE APPLI CATI ON HOSTI NG ON
A W RELESS DEVI CE Background The present application
WO edoab&s74 0 application hosting on a resource PCTICAS®4/000194
device. There is a continually increasing nunber of
nobi |l e devices in use today, such as nobile
t el ephones, PDAs with w rel ess comruni cation
capabilities and two-way pagers. Software applications

whi ch rpg XJIQ PHEBFORF %L‘ﬂ‘&i’fmr&é‘rkbw For

exanple one may |nc e an applrcatron
whi ch retrleve cities, or
a PDA may inc|§H%a§W”§S%r3éX Hi§§3ﬁ9§Vﬁ%ms a user to
shop for groceries. These software applications take
advant age of the connectivity to a network in order to
provide tinely and useful services to users. However,
Background, the restricted resources of sone devices, and
the conplexity of delivering |arge.anmunts of data to
t Abe pregint epplicatéarciclafss itg apphidatina hosngnimaresracslimitodkdayice.
applications remains a difficult and tinme-consum ng
task. Applications are generally represented in
different forns as suits the environnment in which they
alRereVed chaitiatallynifdre Sk Mintber 6f AOBIRIURYs BMRE mta? sath as mobile
application nore readily when it contains synbols and

teleph@ﬁé‘sCPDWs M Wied)es8 Bbmbiialca®drEcaba¥llifidsahd tRo-WA§ pﬁgé‘g Software
Thi s description of an application can be shal

appllcgélgrfs & hufl o'il_qﬁesk: EE\Q&@Q&réﬁfse bl T Ay ?Hr ex%@le a mobile phone may

| sadvant age is that the pr OCGSSOI‘
1nclud%)§g lcgg ﬁlcﬂp r1I 2 | ODeantt AR L 8&Q r<]:ltlzee 1A A may include an
G W RICH R YRE i s 6 JEUE A “Cohpl'
eadabl e formt. The ocessor l.ca
apphcg%ntb FloNaA P PR PoRORFes ThEST YT MRICA R kgagvantage

permt evaluation by a machine the orlglna
of theaﬂrgﬂ%‘afx gy Ekin prdst toprovidadinaely and vssfiy semyipge fosysers. However,

process. During this process the representation of the
due to the restricted resources of some devices, and the complexity of delivering large amounts

of data to the devices, developing and maintaining the software applications remains a difficult

and time-consuming task.

Applications are generally represented in different forms as suits the environment in
which they are evaluated. For example, a human may evaluate an application more readily when
it contains symbols and descriptive content that are familiar to the reader. This description of an
application can be small in size due to the language of expression. One disadvantage is that the
processor of a device executing the application cannot recognize human readable form and
therefore produces a complied machine readable format. The processor typically evaluates an

application in a native format. In order to permit evaluation by a machine the original application
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application content can grow in size. In this state
the content requires additional overhead in terns of
W@ rmsags7space, but provides the better perforperca2feno0194
execution. Systens and nethods are provided for
flexible application hosting to obviate or mtigate at
| east sonme of the above presented di sadvant ages.
Summary Applications are generally represented in

contefiti s B@gﬂb éccférélr}ﬁ a%ﬁnv?eyél&ﬁiarba%s eﬁﬁﬁﬁ%ﬁnﬁﬁﬂgce'sp h\@@%pq&eﬁtgﬁyn of the

are eval UR For exanp val
apphcgggA éo%?sﬁ{la:t \Q/Je}l nte"é :S]ea 1%{5 sk g the conF ] atreallturr]esstaﬁ 1ti|pg%{ é)é/Frﬂead in

IS descrl ion o n.a cation can be small in
terms 2f 3o S5t o vt BTG BR e F xeian
di sadvantage is that the processor of a device
executing the application cannot recogni ze hunan
readable formand therefore produces a conplied
miysemeandanethedseare piotvided forilexiplorppleasionthpgingb lohviate or mitigate
eval uates an application in a native format. |In order
at leagt sope pfitht alborz!pnesented disgdvantapeshi ne t he ori gi nal
application content nust be subjected to a conversion
process. During this process the representation of the
Summgpl i cation content can grow in size. In this state
the content requires additional overhead in terns of
stEPagREonTALE éenem]ly gpstentrddn differenb farms ap ayits sherenyisenmet in
execution. Contrary to current hosting nodes for
whichgpey 9re avdleated. Faeexample a bpoen thel exaluate am apphidatinst thord seadily when
dynam cal Iy hosting an application programon a
it containseymbals ard/daseriptiMeconiom thatatd familgapmd thetreddsr. This description of an
partitioned into a plurality of nodul e envel opes, each
applicafior! ¢¥@ beBehdllén SiPY &lenp elise lHﬁ%UaQ@ofaexpﬂfsilb@ nOQ¢ di&tantage is that the
nodul es conprising the application. One such nethod

proce&8APNd &R felcRédutial theiapglidaén Eé?ﬂgi 16b ze i af PRIILRB Fd B and
i ncluding referencing an application information

thereﬁgerﬂf&&u%sed co?ﬁiﬁﬁd%@ﬁm% REaSHIE Bl Brhe processor typically evaluates an

application in a native format. In order to permit evaluation by a machine the original application
content must be subjected to a conversion process. During this process the representation of the
application content can grow in size. In this state the content requires additional overhead in
terms of storage space, but provides the better performance for execution. Contrary to current
hosting modes for applications there are provided systems and methods of dynamicaily hosting
an application program on a wireless device. The application content is partitioned into a
plurality of module envelopes, each of the module envelopes having a portion of the modules
comprising the application. One such method comprises initializing the loading of the
application including referencing an application information structure, such that the structure

comprises relational information of the module envelopes. This method further selects one of
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conprises relational information of the nodul e
envel opes. This nethod further selects one ofthe
woreaalzisenvel opes fromthe plurality of the noeil/€A2004/000194
envel opes according to the relational informtion.
This method al so configures a state of the sel ected
nodul e envel ope according to a predefined envel ope
state, the envel ope state being selected froma set of
the mEME L fYrst Bofint BT BN Gl AR St HooRih th S Rhfona
ol TR 8 BAULES RS SR DS ShRt Bopg e o
onfiguration of the application o he devi.ce
predefRgL e Ioge 161 e CEYRIRCGIA B R HACEOLTRRLR ST pvelnnersiies
. of dynam cal|y hosting an application programon a )
includipg af lgast taeefi arawistatey ad offnesatey ad ap spequeablq siate.c Binglbn this
partitioned into a plurality of nodul e envel opes, each
methqst alsarprovider the cenfiguredgeedulesnvalype tararappbicatioh ntaneger for changing
nodul es conprising the application, the nethod
the configpratien oftht hpplishqsorthe device dcabrdinigrig thehvenfigadd mpdolk envelope.
the application including referencing an application
informati on structure, the structure conprising
relational information of the nodul e envel opes;
sel Rethod 8f RRANRdalll M8stiRGH aBpIEaueh PRGN EPIWILRRSs device is
plurality of the nodul € envel opes according to the
disclds€d, Hd HALarioR LB ERpalionEPild Bifhtafley S MR CerREIDBE cach of the
sel ect nodul e envel ope according ‘to a predefined
v bhe el o state bei.ng selected fram
moduf S8R5 1B B Brpoh T BRI oMo it ep o el
affline state,..and/ o n .executabl e state; and )
compfgs 15 1rgs o QTP S RERUS BRyR Bp dclushgFeterencing an
.application manager for changing the configuration of
apphqaﬁen HImatign sEHctaR thagrugiye eempising iglatignal inipation of the module
configured nodul e envel ope. A wireless device is also
envelppescielpsting ongrofdyamadwe piveldpes fromgheplumpipl ¢fche inodule envelopes
program the application content partitioned into a
accor¢hing tathk rglatirnahinttuinetien cedfigneing asaciofalic seheteduonadule envelope
envel opes having a portion of the nodul es conpri sing
accordifg t@Ppplet €fict @fvel dpeastalE VheCahvelopPsthts bBilg sélected from a set of envelope

states that includes a raw state, an offline state, and/or an executable state; and providing the
configured module envelope to an application manager for changing the configuration of the

application on the device according to the configured module envelope.

A wireless device is also disclosed for dynamically hosting an application program, the
application content partitioned into a plurality of module envelopes, each of the module
envelopes having a portion of the modules comprising the application, the device comprising: a

framework for the loading the application including referencing an application information
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framework for the | oading the application including
referencing an application informationstructure, the
W@ 00sos1sr€£ conpri sing relational information oPCT/A&2004/000194
nodul e envel opes; a nodul e manager of the franmework
for selecting one of the nodul e envel opes fromthe
plurality of the nodul e envel opes according to the
relational information; a configuration nodule for
N ' : : vel
structﬁl%, tfhE gﬁlﬁdtlﬂg cgmﬁéé;’}ég%e?itlohgqnﬁ%%goglgoq St’lggglgg{iuq? g‘g"egoﬁ\g/g I% (%%dule

accorading to a I ned enve

sta i n el.ect.ed. from a.set envel o st.ates ..
manafy 3 e arfihol k6?35 ineiohE oF R il e Bp it b aFpting ot the
xecut abl e state; and an lication nager of  th
modufe; gsiaceQIAing iy thg ir%@“‘i‘ﬁggl IReHef ALendgrTefon Hedule for
application on the device according to the configured
conﬁmgpétaéq]@féh@ﬁféqctq& r@qﬁ%@@rgplopg @@ogﬁqngﬁomgdefmgd envelope state, the
dynam cal ly hosting an application programon a
envelgperstdtebeingigaléoted fram f getto envelipestatesdbht indheleappdw statej amoffline
content partitioned into a plurality of nodul e
state, emnd/ed ampaxscutdA€ ftatof aridlae applitatien mangeo pethe fiamewgrkafor changing the
portion of the nodul es conprising the application, the
confi@iRatntcf theWpPHéadich Bh Gtbielice Qbddidifig fifthe SorfpRMIiRSdule envelope.
readabl e nedium a framework nodul e stored on the
conmput er readabl e nedium for the | oading the
application including referencing an application

i i I, . . i Si .
BEPEEIRE bf¥irat) bHShA v tficRhy HEIHE o SRR Meram on a wireless
._envel.ope. nanager ul.e coupled t.o the franmewor
devief B TR RisTTOREH e PR S RrliBur ot R et oy
the plurality of the nodul.e envel op according to the
envelipis fBPbALHe ot PRy SleReS aViEAPPLIGP of P amasiles CEmRBSIpE the
.to the framework nodul e for configuring a state of the
applicatipmy dheqPMAYERS IPEOZEHY BIOIBY CABPBFIER RCOmpUier sadalde medym; a
envel ope state, the envel ope state being selected from
framegy oglemodile stared| onpihe eomapiuess reddable imedivmifes the lpading thatapplication
offline state, and/or an executable state; and an

includimpieferaicirgranrapphceion infotuation eupdted, thestiveuré campiigrelational
nodul e for changing the configuration of the

inforniq¥idhiof el ASHul lerivBIBpELS Y el e GRATA ¥ dnodule coupled to the framework
module for selecting one of the module envelopes from the plurality of the module envelopes

according to the relational information; a configuration module coupled to the framework

module for configuring a state of the selected module envelope according to a predefined

. envelope state, the envelope state being selected from a set of envelope states that includes a raw

state, an offline state, and/or an executable state; and an application manager module coupled to
the framework module for changing the configuration of the application on the device according

to the configured module envelope.

Brief Description Of The Drawings
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to the configured nodul e envel ope. Brief DescriptionC
The Drawi ngsThese and ot her featureswill becone nore
wappansersv4 in the foll owing detail ed descri pti OPCT/IA2004/000194

whi ch reference is nade to the appended exanpl e

draw ngs, wherein: Figure 1 is a block diagramof a

network system Figure 2 is a block diagramof a

device of Figure ; Figure 3 shows a processing

f ' f Ej = . -

| TSR S it B0 S dcrin
in whichgefersnés iis snade satip lappeaged ¢xaatpladrawings,vehesgis:t em of .

Figure, 1. EFiqure 6 shows a .dependency tree for Mdul e
chirEL b ek e dn 0 BB FRGF on o1 Figure 5
Figure 7 illystrates _an application start-up for the
f Fiapmpise %?CL!‘F‘{‘Q%I?‘@ %?gﬁlgﬁvfeﬁ%ﬂrﬁ fustrates
Application Mdul e Envel ope transition for the

f E%\%Fh@“@fﬁ mepepsying Bameyierkof gherdsvige pf FigurerZat es
Application Ofline Mdule Envelope transition for the
f Fruesvbshowsfthevagioue states Demadule cnvdlapes offfigan 1Net wor k
System Referring to Figure 1, a comrunication system
10ignenpisiasamphedpplieation pfitheisgaém ofiFigars lces 100 f or
interacting with one or nore nobile servers 106 via a

o] ) lc-?i)l‘@@ shiwsel @péndefié Wedekforl DIdddAB BinvélBpes @fehel sAfbRIY¥PBRcation of
Wde Area Network (WAN) 104 such as the Internet. The

MeRiukes;
Figure 7 illustrates an application start-up for the framework of Figure 3;
Figure 8 illustrates Application Module Envelope transition for the framework of Figure
3; and '
Figure 9 illustrates Application Offline Module Envelope transition for the framework of

Figure 3.

Detailed Description

Network System

Referring to Figure 1, a communication system 10 comprises mobile communication
devices 100 for interacting with one or more mobile servers 106 via a coupled wireless network
102 and, in some instances a Wide Area Network (WAN) 104 such as the Internet. The mobile
devices 100 transmit and receive requests/response messages 105, respectively, when in
communication with the server 106. The mobile devices 100 operate as clients of an application
server 110 or other provisioning repository, for example requesting and receiving applications

107 containing a plurality of module envelopes 109, further defined below. It is recognized that
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devices 100 transmt and receive requests/response
nmessages 105, respectively, when in comunication with

wo bmssersver 106. The nobil e devi ces 100 oper at BCEEA2004/000194
clients of an application server 0 or other
provi sioning repository, for exanple requesting and
recei ving applications 107 containing a plurality of
nodul e envel opes 109, further defined below It is

the seg\?e‘ﬁsoﬁm, ZRFcduiPbd IRH1SRENET Yy alQbvicOproPidh r?ﬁg. | ngsgﬁ@ﬁg-&éhned

y a service provider providing a sche

. Se
servidd it B Sy EE oF oY il Bl LS BRI pr Bl Iaparor 10
ined.into a single server or distributed across
coutdFTBEBER I 8 sttt i s  Rcrins ST S 82 Shor
can communi cate with one or nore servers 106 and
associ ated application servers 110 via the wirel ess
networ k 102 and/or WAN 104. It is also recognized that
t Hae mobile devdess 108 sam ganmpcate with pae o1 moresaryersd 06 end pssociated
application servers 0 via a suitable wired or wirel ess
applidafipsefrease 1 | (bvig the wigHess Betwark d82andéair VAN Iide Idieulso exognized that
100 use the nobile server 106 to store or otherw se
the mobileadeaicts W dan\berdirectly @apled tethe apiicatibn $dieersmOIILNiE a suitable wired
envel opes 109 during execution of the application 107.
or wirklgs iffat&(eSLIVSB, Hldéobtiisetdy. alheadvRed 1 0@ (AR BBI1d 2aler 106 to
can be dedicated to the user of the device 100. The

store SEGtN&Gist UkefaBiWHIE CR100S s@ed Qe bf ﬁ@%dﬁ%‘éﬁ%@@ﬁes 199 dBfing

the application 107, once the device 10

execuﬂSM\’Uf fﬂ@%@iic%ﬁ&l ﬂﬁpl'l]ih%%éb?ig sérggrolf 63%#1 ve ?18@8 Qltu;%cgractakl%nl 11 that can

server e nobile server
nve s 109.of f.li.ne, i raw state, further
be o) RREGRFEPT R PR g @Yo LB sisFiveopyof spgh cnvelope
er on d nd. Accor.dingly, .the device 100 can use

109 of g apilfsefest ST o b aics LB ks dowRprded Eoprehetion 107 gom the

.the envel opes 109. It is recognized that the device
applicption geayer dywakhempbie seavr 494 canastere thegnaelopdsd98 offlipgin a raw state,

fromthe cache 111 in a raw state during execution of
further Hescabgsl hedew.i fonsubsequient aviitabi gy toctbe nsanuporedenvidi [Azcordingly, the

Devi ce
device 100 can use the mobile server 106 to store offline some or all of the envelopes 109. It is
recognized that the device 100 can dynamically request selected envelopes 109 from the cache

111 in a raw state during execution of the application 107 in the device runtime.

Mobile Device

Referring to Figure 2, the mobile communication devices 100 are devices such as but not
limited to mobile telephones, PDAs, two-way pagers, notebook and/or desktop computers or
dual-mode communication devices. The mobile devices 100 include a wireless transceiver 200

coupled via connection 218 to a device infrastructure 204. The wireless transceiver 200 is
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Referring to Figure 2, the nobile conmunication
devi ces 100 are devices such as but not limted to
worebslgisvel ephones, PDAs, two-way pagers, not eboDKA2004/000194
and/ or desktop conputers or dual -node conmuni cati on
devi ces. The nobil e devices 100 include a wirel ess
transcei ver 200 coupl ed via connection to a device
infrastructure 204. The wirel ess transcei ver 200
connéc%mﬁ% BPLBticHE thOmBBRE AdviddR 160 1ol the witRRld RrHEX 198Dy wireless
100 to the wireless network 102 by wreless |1nks
: 3y Foh: | ch. I | e devi
links geg%gltRé Rl&l?etc. Whlgﬁ gna\),ovlettﬁ@{ngﬁ lee%%géeg lb&%l%%lrﬁ%ge Vit §2th other

nic eac er an
o 3BT 335 D RO Bl o,
o SR BT 0B S E odedhe A0 . o

. .support voice communicatjon for telephone calls

wirelgss ngierk 1 (2ammnlse @ippeoiNe eemmyniceion feetslephonezaalls between the
devi ces which are external to the wirel ess network

mobilggemmanigatiest deyices 40Gandrdevicns which arepaxtrraad o9 the avirebess netwdrk 102.
by the wirel ess network 102, such as but not limted

A wireles Dbt affAESmisSPRPraiocdCobdbe Red by tliengiralesa inatwiodk FOZ) Wiich a2 but not
the nobil e devices 100 al so have a user interface 202,

limitedas PaT Al GPRS @M@, i nfrastructure 204 by connection
222, to interact with a user (not shown). The user
interface 202 includes one or nore user input devices
such as but not limted to a QAERTY keyboard, a

Z%ng %%am' t%q:}fg\'ﬂg §,| the ﬂlogﬂ%( lixg’gc{/els Fob RS Eaveaé JE'CPIE,%%(BQ@ f02,

one” of nore” user out ce such das an Lt
couBE A0SR lp AR BPaghL P BEEE Brrmtorm)
t he user .jnpu evice as controlled by the device .
The ubdioptfe A0 Bindst 4ne GrBors Sar P BrvisssBustus i nesiprisidn
bi‘the user of the nobile device 100 to coordi nate the
QWER ckpybeard.srkeypade A traglypheck astybis. pmeyseapmiarophdng agd one or more
framework 206, further described bel ow. The user

user quiptug A¢vaceesuginas an k@D peroen diedapandipmospeaker. t I thesscreen is touch
custom ze various state

sensitive, then the display can also be used as the user input device as controlled by the device

infrastructure 204. The user interface 202 is employed by the user of the mobile device 100 to
coordinate the execution of client application programs 107 in a framework 206, further
described below. The user interface 202 also provides an opportunity to customize various state

levels of the program 107.

Referring again to Figure 2, operation of the mobile communication device 100 is
enabled by the device infrastructure 204. The device infrastructure 204 includes a computer

processor 208 and associated memory module 210. The computer processor 208 manipulates the



10

15

20

| evel s of the program 107. Referring again to Figure

2, operation of the nobile comrunication device 100 is
weeabled7by t he device infrastructure 204. ThePdBCAZ®4/000194

infrastructure 204 includes a conputer processor 208

and associ ated nenory nodul e 210. The conputer

processor 208 mani pul ates theoperation of the wreless

transcei ver 200, the user interface 202 and the

operaﬁ&%ﬁ%ﬁel@%ﬁraﬂgc&@? 200 Rid ReLRAMHEL SB dn‘a'?héjﬁé%gﬁoric@@6 of the

by executing related | Astructions, which are provid
{ L. a
mobllggofﬂﬂu&@?ﬁo% deOS%F ﬁﬁéhg E&e;%gﬁnrﬁ?gial?éﬁ lﬂﬁligfe 1§lﬁsé&kéféﬁﬁge{ pgg%ﬁéﬁsby an
ocessor .2 ca cl ude on rocessin
operaf SR ng liEnt R0 de i ErBite o Jodhi dn B iy B plsdos he
rocessor nd/or peC|aI pur pose pr?cessors (e.g
complie] REQCEsFp@ERS cargply at @REONMOTE REQCRSSiNg glgmenis tP%tdB@h‘i“‘zlééle one or
that the device |nfrastrugture 204 can include a
more geeTRl PrIPOseTBRAs s ANdMTARRCIThPUINORS Drogeseess ﬁﬁ-%dASB:St RRGAs, DSPs,
processor 208 for providing instructions to the
etc.). fuohasit trreenguized thabthedavtendrasteuctire 804 camppélided ¢amputer readable
prograns 107 in the nmenory nodul e 210. The conputer
storage @sediunh 21 Texahipledht@ the peavesson208.fbe prodidinginetnastiidhoto the processor
software such as, by way of exanple only, magnetic

and/oﬂdoskawug\%@réﬁ&mqpbmaon profgtagdl 10y i ﬂ@dﬁé?ﬁ&% RALP18UTHe computer

as CD/ ROVS, and nmenory cards. In each case, the
readatl@ %Hiuﬁ{ 2 1r2e(,%q @lmllﬁlemﬁm&é% £nbfor TBHwhRKEcH feby Q/E?'ls)f’éxaﬂlple only,

di sk, floppy diskette, cassette, hard

w5 7 ﬁc S STRAPY o B NI o

uter e bl e ,nedi
memagy gfagse. R Perse, T8 Bt kAR o2 1 Bl ks i ToraTof a small
disk, r ane H&‘e Bgsfé%{e; Ear% d@% dgllvg,gséﬁﬂ ét’ate:nggr{l(;{& %%&Aﬁogo%fded in the
|nfrastructure 204 by the connection 220. The
memory gedue Zk0-2l6heid be a@gd thatthe phevedigiediengmple computer readable

mediums 212 can be used either alone or in combination.

Processing Framework

Referring to Figure 2, the framework 206 of the mobile device 100 is coupled to the
device infrastructure 204 by the connection 220. The framework 206 provides a native runtime
environment for the client application programs 107 and is an interface to the mobile device 100
functionality of the processor 208 and associated operating system of the device infrastructure
204. The framework 206 provides the runtime environment supplying at least the minimum
requirements for a controlled, secure and stable environment on the mobile device 100, in which

the application programs 107 execute by way of the envelopes 109. It is recognized that the
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envi ronnment for the client application prograns 107
and is an interface to the nobile device 100

wo vsdenal ity of the processor 208 and associ BEEGA2004/000194
operating systemof the device infrastructure 204. The
framewor k 206 provides the runtinme environnment
supplying at least the mnimumrequirenents for a
controll ed, secure and stable environment on the

runtinmivlrgnrg&\f' alg&nq)laké t?\ WEKHEJ% 100 %hé}ﬁ@!)f é}xgtdt&? gpﬁe?lg 'sédBa-defined

107 execute y may 0 e envel opes

serthg%ﬁlggpédztgﬂthg 1ce xeov 'gl? §:ﬂ¥é\£(§ﬁ 758 Eancl?enconsﬁerems%ftware

evi any o gener

| and/ orél;aa%wgg& da'teigﬁe\él < ?Eat%lég?)k g%@%e%tﬂ FS e{eéﬂlg ARanages transitions

sof tware and/ or, hardware that eval uates
betwegn siptes g pasionsf theppplicatign d @1y gothe @@akén&ﬂapqﬁdﬁag ¢ghe framework
transitions between states of portions of the
206 cap sometingpnces havg availahle multipd fuatisg wayigpmaentsfor poferdial use with
framewor k 206 can, in sone instances, have avail abl e
applicatiort 1031 andfoumiddie cenelppesri A2 titeseofithe fFamewoikaouldgbenninygioy the
application 107 and/or nodul e envel opes 109 t hereof;
appropridte fundinrR\Vior Kgieaupplitdtivn 10Mpdrayoduleenaplop® Pog theof.
runtime for a given application 107, or nodul e
envel ope 109 thereof. Further, specific functions of
the client runtime environment can include such as but

N@Lrthdr NUpb&flc ithcAETsdf Ql?e 3t SHPRO Eﬁwfo‘ﬁfneh@ CaH@ade such as but not

coordin ting nenory all ocation, network I ng, managenent

limlteggo ge%\tn@e ?M&u uBﬁth fle chgﬁggt%t &0% ehatC %%%@%HQ tlg{;ﬁﬁgl'o(fﬁmg,

evi ce Vi r

acce ore ct oriented .classes and s
manaﬁnre@i?ﬁ dofa ERIn 0 s e RERR AT & Sh B Bilni B e
npl ement ed. by t he devi ces 100 can i ncl ude such as hut
devxcq§olt00 |apdProx iR ACEER IR FOIE 3@6%@ ied slessee ale@_qp))o%lyg ﬁles/hbranes
Mcrosoft and Java Runtine Environnment (JRE) by Sun
Exampleg pbthy sunsimie enyviromshents anphementedoyyithe deviedsd00 careinclude such as but
services 304 can be inplenented within the runtine
not lirerted todivmenen banghage Runtimie(CLRe by Minmeolt knd6a REhme Environment
framewor k 206 can al so provide framework services 304
(JRE)(b3 Sinaviidegsgstans. 10 Ehaybiies deCognized that the services 304 can be implemented

within the runtime environment and/or within the framework 206.

The framework 206 can also provide framework services 304 (a standard set of generic
services such as but not limited to Communieations, Screen, Data Persistence, Security to the
client application programs 107. The application program 107 has comrﬁunications with the
framework services 304. The framework services 304 of the framework 206 coordinate
communications via the connection with the device infrastructure 204. Accordingly, access to

the device infrastructure 204, user interface 202 and wireless transceiver 200 is provided to the
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services such as but not limted to Conmuni cations,

Screen, Data Persistence, Security to the client
wa@ppsios@drd on progranms 107. The application pr oPCEOALDF/000194

has conmmuni cations with the franework servi ces 304.

The framework services 304 of the franework 206

coordi nate communi cations via the connection with the

device infrastructure 204. Accordingly, access to the

e AT IR e 820 RSB it
107 rk 206. i S: ..
opera€l 1%)%5 ;t%}%tz oletgﬂeiﬁr it rm SP}lftB %fl (feﬁ’ Ffl%ur )a?ainr{aprgifg t‘lsltﬁqalgﬁllcatlon
E 2
rontinge Gy BGHRE pEloh %F?%Jcﬁ&Bﬁ ﬁa%#?@%ﬁ'&?# ireme RAkPEe

framewgrk 206. |t is recognized that the sone or al
framem)ﬂi EVies A0B kRt ke Rravided axamdpieeiatad sl of el apelicatign Af7. In
integrated part of each application 107. In addition,
additigp, or msteaddt 1s|r@coggls¢cbtb@t@ﬁpag@tg commondupemareseroosdif functlonallty
framewor k service 304 functionality can be shared by a
can beshared|biytayplobligmflapalaktionsl0107. Referring again to
Figure 3, the processing framework 206 inplenents the
ability to manage the state of the associated nodul es
109 of the application 107 using a conversion w ndow

3RBrediteh Aafan %giﬁa g)hé plk&siak fﬁH&%ﬂ{ ﬁﬁmpmksr{he ability to

structure 320 .e., tree, grap , dat abase

manage{}g!te Etwe o"l}meetss&ﬁa(t‘ed) mo 1H'ést ltbgro f)fi%ggn li)&} Qégﬁ%]f-lr D&VCTS on

managenent of the enve ope co or ates t
.ot of, fl exi i ation t devi
Wmdofba%f.% Hie df’ occggc 91@ r an%rv\rﬁralt(lo?%’é) &m ‘?%@?%rs 58?1 &P database
. VIC 4 funciionalit
entiy il e TS f"ﬁ&ﬁg’ﬁm“i CEbs SHE e i he Fefelpes 109 co-
functlonallty such, as but not limted to: an
ordinggshe tagk philexelm apRlicatiansl 07hopsing arethedeer e (TheRERegesing
14, a State Conpiler 308 or otherw se envel ope
Frameyesk Poueantirovideraensge servige Gammwarkcdi fomctivhality e par6of, amseparate
Interpreter Mddule 312, and a Persistence Manager 310.
from, @terapplication pooesani MOT inshidefiynctienalitynszichi debit not limited to: an
Application Manager 306, a Module Dependency Manager 314, a State Compiler 308 or
otherwise envelope configuration manager, a Communication Manager 316, an Interpreter

Module 312, and a Persistence Manager 310. Other services (not shown) can include a

presentation service, an access service, a provisioning service and a utility service.

The communication manager 316 manages connectivity between the component
application programs 107 and the external system 10 via the networks 102 and/or 104, including
the ability to request or upload Offlined envelopes 109. The persistence manager 310 stores in

the memory module 210 the Module Envelope 109 content locally on the device 100. The
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presentati on service, an access service, a
provi sioning service and a utility service. The
w@ eousnsiseat i on manager 316 nanages connecti vi t pChEA®EN000194
t he conponent application prograns 107 and the
external systemvia the networks 102 and/or 104,
including the ability to request or upload Oflined
envel opes 109. The persi stence nanager 310 stores in
persicl hEe PRREGH 3 TRt Sofet didpdf ALk B DY SleOREAA KAk ERtn i
0 al so stor .t he | i,.cat | { the
able S8l e 3ok thie bl en B Rl GBadidh anldrasyis spactopes 109
rel ati onshi p between the individual nodul es and nodul e
envel opes 109. The state conpiler 308 can nmanage the
provi sioning of the software applications 107 on the
t Eh?r?tﬁta|comeg?r 398 can mepagedheigxisionng Hf Hi seftyareagplications 107 on
service. Application provisioning can include storing
the temntjpal 198 dridérgetst sgparatlePraviBonng sdrdpe sANII watigrn provigioninglgen include
state conpiler 308 transfornms the Mddul e Envel ope 109
storing tlerm&hficdSitat ef thaeovdopes U0AbFethSt, aliestatd horapibas 08 rahgfolens the
conmpi | i ng executabl e portions of the Mydul e Envel ope
ModuldEhwelipb 108 frdffRaveStaterin® EB@tutpble Bgited Thi3magl iaélidd\empiling
| anguage such as ECMAScri pt, representing descriptive
execufbRIPIKichs 38 tHeMETUNCENVERIR 109k doh Rdefiftilliflalsbiiging! 02 BAlgrammin
obj ects. The Applicatiogﬂwhnager 306 can béﬂgggd ?ogr £
ot , : . _ =
g ek Py LB LR ARl B plen it hfAdra, o
. an r 306 is responsible for evaluating the Mdul e
meﬂgﬁvgg%%8%%§5. Execut abl e script portions of Mdule
Envel opes 109 are directed to the Interpreter Mdule
12. Modul e Dependency Manager 314 |ocates a requested
Modul e Envel ope 109 from either | ocal or offlined
stiBf Aralicptien l\)gmasqﬁ aPesandredisad txintsachyvith e yser/iafesiges 2Qdsee
for evaluation. The Mdul e Dependency Manager 314 uses
Figurq Be mapgges epplication lifedme etc. The application manager 306 is responsible for

evaluating the Module Envelope 109. Executable script portions of Module Envelopes 109 are
directed to the Interpreter Module 312. Module Dependency Manager 314 locates a requested
Module Envelope 109 from either local or offlined store and co-ordinates preparation of the
Envelope 109 for evaluation. The Module Dependency Manager 314 uses the Application Info
table 320 that describes which state individual Envelope 109 are in, and may count nﬁmber of
references to particular Envelope 109 to be used in the Offlining process; alternatively, data for
other offlining (caching) replacement strategies can be collected. The Interpreter Module 312
can be used to run the content of the Envelopes 109 or to otherwise evaluate executable portions
of the Module Envelopes 109. The content of module envelopes can, in some instances include

descriptive elements representing, for example, data, presentation and/or messaging content that

11
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Envel ope 109 are in, and may count nunber of
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the O flining process; alternatively, data for other
of flining (caching) replacenent strategies can be
collected. The Interpreter Mddule 312 can be used to
run the content of the Envel opes 109 or to ot herw se

can b%%@cﬂ%&% g W&c%ré@ h?‘uﬂrrtg(gﬁ lirllgﬁlsédﬁg glfch *Ag«‘ XW %cﬁoﬁ&‘éﬁd&%&g Content that

e content o el opes can, In s

can by - BHES oSl G R0E afth f BORARGRL R rEBEBRERY boPutter
content .that l1llcan. be s [fied in a stryctyred . .

contighaRF B Prossasty i eaItink 00 s nefleion 104 Sethramegive services
content that can be specified as conpiled script/code

306, 308 A1 3 1 EENASH6; fpx impl¢menging ghepdaptalelg application HYhosting can be
configurations of the processing franmework 206 and

other ghapIshewimn,iagdesigd. Wi additions the confignratiomand pertiBosing 80 Binctionality
310, 312, 314, 316 for inplenenting the adaptable

among pidulea 804 panlliEothey shanrstowayras desiriharch hhernatble@onfiguastions can
desired. In addition, the configuration and

includegokibinadioh BYfudttidndi6antong liddnyifiadssteicesamdlor distishtie A0 be
ot her than shown, as desired; such alternative

functidRAlfty @6tAér seRFees fbt sdyde combi nation of
functionality anong identified services and/or

di stribution of functionality to other services (not

shown). Content States Concerning the states, it is
Contli§ %%ized that the application 107 content is

co%ﬁ S&d of Mvdul e Envel opes 109 of interest, which

C rise code or. script. (such as byt not limted to
£ CORTPB )¢ Sttt oioc iz 18 e saBlisariPR L1 eoniamé iapmposed of
such as woul d _be represented by the application o
Modul Epyslner 1 ¢fhef interrst, wlichgoBIPERBFAIE OF Bestpt Gych pfut pet limited to
limted to, data, presentation, and nessage entities,
ECMARFiE), eah ndreexekplabls sestriptivesdementsisitch as eouidrbeaepresented by the
structured definition |anguages '
application framework 206, including elements such as, but not limited to, data, presentation, and
message entities, which can be expressed in some instances in a structured definition languages
(for example XML). The module envelope 109 can be referred to as an atomic parcel of related
descriptive and executable content for which state can be maintained. Referring to Figure 4, the
states of the envelopes 109 are such as but not limited to executable 400, raw 402, and offline

404. It is recognized that the states can be applied on a module envelope 109 by envelope 109

basis, wherein each envelope 109 can contain one or more related modules.

Referring again to Figure 4, the Executable State 400 is the form in which a content of

the application 107 is prepared for evaluation or execution by the runtime of the terminal 100,

12
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(for exanple XM.). The nodul e envel ope 109 can be
referred to as an atom c parcel of related descriptive
w@oasexscut abl e content for which state can bePCT/CA2004/000194
mai ntai ned. Referring to Figure 4, the states of the

envel opes 109 are such as but not limted to
execut abl e 400,. raw 402, and offline 404. It is
recogni zed that the states can be applied on a nodul e

i.e. co i€ ﬂﬁ’@aﬁgn@(da%ﬂ: tﬂ@ﬁm@lgl% "Pl?eséx%cutmg F {erhgg%gxhh ve the

ve ope can contaln one or nore re

follovﬂ% ?Laréc?egls?n&a Iﬁ{]ect gbﬁ cgﬁleg ogrn4 P]tt(h €& E? é&gacf)l ben& g%:?rtnﬁllé}lgfgnn;
runtmbef spgﬂg

fd forlqvaluat on .qr executi on
eadabl e by the runtine. The executable state 400 can
enerzﬁgcs

b
Al P58 1 st e e 230 R ool when

e the follow ng characteristics: executable code or
script (e.g. ECMAScript) in a conpiled form runtine
specific meta data in place to represent descriptive
el ements; and gl obal objects, when generat ed.
RBefernnguaganaifiguro4,FhgRawe State 40%is Refoh at whiéh 2omtenttolfi e
formin which content of the application 107 is

application 1@Mis weitieh, sash ddthe sgeeificllanzubgguagassyb aprogtatddigloper (i.c.
a program devel oper (i.e. human readable). This form

humaft faditde JWDISH‘; f6rRTV4R b SUst ERRversl@ltifedeYivaydnd Et@f%@ euéitbqtstreduced
its reduced size conpared to the Executable State .

size chH rE@W tg&t— g%((%élgagfe Stﬁty ?ﬁé R¥w Bfte 502 1E k(%flg ﬂgtgs%%t?]be}e tobe

[ uat e e a Runti me aval

evaluaggdl Jll?e%tla 'bP tﬁehé Ruritinis a%aﬁaﬂ)q# 51% ﬁ-nn % v1€(i: Ici% i Sét%tg afl]?c'lgo%alll 8rocessing is

onver SI on 0]

requlr% %léltglifbeilrsg?ps(tifgb icm 1}11;36?695‘3 qcptafagﬁ?ti: gé() In q-n% Raw State 402,
pendenci es such as resources (i.nages etc).
the apAb%ﬁnppd%thaﬂqbée pihirares deparieneies UGk anfssPuresst(ineages erv)-

can inply co-location (local) with the Device Runtine
Additionally, ayablate 402 of the application 107 can imply co-location (local) with the

Device Runtime that evaluates it.

Referring again to Figure 4, the Offline State 404 is similar to the Raw State 402 in terms
of characteristics. The additional feature of the Offline State 404 is that the content is not
immediately available by the terminal 100 (i.e. local) for conversion to Executable State 400. In
the Offline State 404, the additional step is done of fetching the content from the mobile server
106. The offline state 404 allows infrequently referenced envelopes 109 to be temporarily
offloaded to the remote location such as the Mobile Server 106. It is recognized that the offline
state 404 could include content in the executable state 400 and/or the raw state 402 but stored

remotely. Further, it is recognized that different module envelopes 109 of the application 107

13
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Referring again to Figure 4, the Ofline State 404 is
simlar to the Raw State 402 in terns of
w@basmstses i stics. The additional feature of theCcTtAbiomeo0194
State 404 is that the content is not imediately
avai |l able by the termnal 100 (i.e. local) for
conversion to Executable State 400. In the Ofline
State 404, the additional step is done of fetching the
can bERT ST abL S f?ﬁaﬁ%ﬁ% 10 3% 68 acl melOe Bl B Wik e
apphc%]ﬁ&p 1\)% ra:vmé§e re\?%t Qv%%gvetlé)qets I'11§9 » £l o;eﬁrla l fr)lc #ﬁ{qﬂztsrﬁ%te SPthe device
ffline state 404 coul d includge c tent in.the
100. Burdhier LS FerOghiag thﬁ‘cfopaé‘h%‘;“’drﬁni’ ey L) ey gpdst inypots pan one state
stored renotely, Furthe IS recogni zed that i
and/ogfiogationsimulipperiisly. siehes Bgfbsonfb@dqyfceﬂ Q@arzsbﬁﬂmam@ﬁrdmﬁy, the
13can be placed in any one of the states 400, 402, 404
parts efitheanplicaiiomaldd én theafBing stiatechdi ¢ambe represented indRaw sate #02, or
havi ng at | east two envel opes 109, each being in a
optiomaily skevuiahle stitad @, but arbieotdmuiedimtelPakcedsikie bethe DdvideRuntime (co-
recogni zed that a particular envel ope 109 may exist in
located) r EablhbillustidtesStha tigarsubststics dndGatentisl adivinthdes 6Eedes loY the three
such as both on the devicelO0 and offli ne.
states#06,000d] 4@l y, the parts of the application 107 in the
offline state 404 can be represented in Raw state 402,
or optionally executable state 404, but are not
i mredi ately accessible by the Device Runtine
Table :MefieEnvelene stateghjracteristiqs| ystr at es the characteri stics

State and [OfrkdtoiSEt advant agesS pon®awée O [ RGailbdAEe St ates
400, {402, 404. Tabl e |: ModslomgEnvel ope state

Executablegr giMinenal St | ¢S St at e Ti neMéxpudt art Oawdyevi ce

o

Raw A, oi |1 dludes preparatipn/complling time o ~ |, Minimymy N i *ﬁﬂ%@a—wﬁ#v\ays
Offiine 7 ¥ A 1T, ded dovinlo and GMiciule © © FR&he T © v TH {1 nly when connected to

preparation/compiling time the cache 111 or other
remote repository

Application Mixed State

Referring to Figures 3 and 4, the notion that individual Module Envelopes 109 may be in
any of the above three described states, gives rise to the possibility that the application 107 as a
whole is in a mixed state. In this situation there may be Module Envelopes 109 that reside in
Raw State 402 for resource savings, Offline State 404 due to inactivity, and/or Executable State
400 for convenience and performance reasons. In a Dynarﬂic Mixed State hosting mode, the
Device Runtime can determine what the appropriate state of each Module Envelope 109 should
be based on internal decision making regarding the prescribed performance/storage
characteristics of the application 107. It is recognized that the hosting mode may be determined
as specified by the user of the device 100, the server 106, the device 100 or a combination

thereof. Demonstration of dynamic state mixing is illustrated in an intelligent Device Runtime
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Raw | ncl udes preparation/conpiling tinme M ninmm Al ways

O fline Includes downl oad and can include None Only
wob@s/osemect ed to preparation/ conpiling tinme paECA20M000194

or other renote repository Application Mxed State

Referring to Figures 3 and 4, the notion that

i ndi vi dual Modul e Envel opes 109 may be in any of the

above three described states, gives rise to the

examﬂgsa%'pkéf bd1bw, idqaf?‘?ta{l@ iRRPthie Abit rﬂt&ler ! n@g}%ﬁ&?l%h}'ﬂpmwde a

m xed state s S|tuat|
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ecutab r conveni ence.
°°nveaéef1§ Sheriahe B Rk &8 Sofer s s Sy 65 B GK hoLeichgmelor
V|ce Runtlne can determ ne what th
109, “élaﬁb EﬁH&‘F bie %@r&@% frgm tég@ﬁlq\%?&ané/ozwm&%%@gh@mea the Device
be based on internal decision making regarding the
Runtige svpuld follew tleg stefiorrales énpased by theenplicaioe d 95 ini endoreing theepredefined
application 107. It is recognized that the hosting
Modulpldeveirpy 102 stdstatrumtined as specified by the user of the
devi ce 100, the server 106, the device 100 or a
conmbi nation thereof. Denonstration of dynam c state
mxing is illustrated in an intelligent Device Runtine

14eriid © Figfre BEthe BREMYEnt Davide Rudhirh€ ofMh¥ BrbcsstHoSramework 206

hosti ng node, t he appl 1cation 107 may provide a

| operafé@ 84 gﬁﬁlﬁ@@o 1(?/‘%x9£ut&ﬂ?§ar§f &Eﬁnﬂlfve ot o UaNtoddi v\h lope 109 basis,

Envel opes 10 hi's approach ‘maybe conveni ent

where%pﬁl ?@Eéaﬁ&sdl%\feake elgaq‘{l 135%5 ?x?% ggg J)rsrhggésl\/l%a&?%ﬁ%veli‘opes 109. Each

ach
oo SRR B R, AR el
preferﬁpllé{grzf};e o re?pecttl\t]eemggurl)el:(ls)c ?r} alld%?tlo]ﬁotqmellvrllod%rlg ]ci)rg\gellor}])% 108 can specify
dependencies to other Module Envelopes. 109 comprising the application 109. At any given time
the Device Runtime interacts with at least one Module Envelope 109 be represented in the
format that is suitable to the runtime for evaluation (i.e. Executable State 400). There is no direct
requirement that any other application Module Envelope 109 be in this ready state. In fact, it is
advantageous to represent these additional Envelopes 109 in a state that provides the best
characteristics vis-a-vis resource limitations (Raw 402 or Offline state 404). Further, the
application Module Envelope Dependency table 320 may be used in conj un(‘:tion with the
Conversion Window 318 to allow the intelligent Device Runtime to predict which additional

Module Envelopes 109 should be transformed to the executable state 400 as execution of the

application 107 progresses according to the device user requirements.
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Modul e Envel ope 109 state at runtinme. Referring to

Figure 3, the intelligent Device Runtine of the
w@emsessifaig framewor k 206 operates on appl i cat POTCARI04/000194

execut abl e and descriptive content on a Mdul e

Envel ope 109 basis, wherein the applications 107 are

partitioned into one or nore Mddul e Envel opes 109.

Each Modul e Envel ope 109 contains a rel ated parcel of

Mo"'?ﬁ?’?%‘?ﬁ%%?a&%p& descriptive content preferably in

I respecti ve nodul _egs)d In gddi_ti on, the
Voo aRgs 0 REHRs e sy R BRIATRE o of st Slecuanie

At .an iven tine the. Device Runtj interacts with at
and dpyerBV DI UASHED BiFT RN TR RPPHEA OB P Eotire e i EpYropes 109 are
.. format that is suitable to the runtinme for eval uation )
linked fo raodufsdepgrdenr i indprgagion tha alloprsdheDpycqRuntimeiotdetermine what (if
requi renent that any other application Mdul e Envel ope
any) afig@iopal Enyelopess1 (9an the apphcasion 197 argrossibly réquired for evaluation during
advant ageous to represent these additional Envel opes
executiOf of the asgtsedsontdnabe ¢evinei 108 s Thémolials depdnderagytinfoimstionscan be
vis-a-vis resource limtations (Raw 402 or O fline
contafiled Egpl#QH)in theegeetive dnRrelop@ploo@atiroie prhatdliga Ei’&:‘dﬁdnpﬁﬁarate from
Dependency table 320 nay be used in conjunction wt

the erdvBRpELTIEATIARY oMEREMWY, &11% theulrOWY MRl BERIdPeA®D s typically placed
Device Runtine to predict which additional Mdule

in the?}kétgﬁetgﬁggtageo&)ﬁ ﬂlo&h& b ?m#rrot@ﬁéﬂzo%sglﬁl e f&lén@? }fﬁ?g&elﬂ,ti?glcgnvenient

as execution o appl Fcation

ogr esses cor di to th vi,ce user..rnequiyenents. .
o uselRRTRESE FAREHT: B hablRs UGt e R s Ry ome
represents the sma]lest indivisible unit of rel ated
prepaged o qyalygte theseAependepeies i ve content used in execution
of the application 107. The Mdul e Envel opes 109 are
| i nked to nodul e dependency i nformation that allows

the Device Runtinme to determ ne what (if
Referring to Figures 3 and 5, the Conversion Window 318 is a configurable parameter

 that determines how many levels of dependencies 500 from a single Module Envelope 109 are

transformed to the Executable State 400 by the runtime. This parameter (conversion window)
318 allows the Device Runtime to manage the tradeoffs between the Executable 400 and Raw
states 402 (i.e. footprint vs. executable readiness). A partial view of the sample application 107
shows some possible envelopes 109 that comprise the entire application. In the case of Module
Envelope A and D, the dependency lists 500 are also illustrated. It should be noted that the
modules A and D are considered in the executable state 400, which is dependent upon the
execution settings of the application 107 as employed by the configuration of the selected
hosting mode. The list 500 represents an expression of additional Module Envelopes 109 on

which the described Module Envelope 109 relies for execution.
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any) additional Envel opes 109 in the application 107

are possibly required for evaluation during execution
wo@boosheisaser session on the device 100. The noRI/€A2004/000194

dependency informati on can be contained explicitly in

the respective envel opes 109 or can be placed in a

| ocati on separate fromthe envel opes 109. At any given

time, only the current Modul e Envel ope 109 is

typically placed in the Executable State 400. In order

to i nprove processing efficiency however, it is

cenveni.ent tg.use t nver si on, Wndow.318 .t hat
P B e oS AR, SRS RoPt AR Rl o rdgpendent
modu%rfg S%r g@%{iﬂ%\égsl’a&a ge)t@gﬁ%(%ﬁgiyp\%ﬁ%ﬁﬁgz gs(];ogélrglg ?ogthte gelected

.confjgurable paraneter that determ nes how many | evels _
hostingrmegep dE exEnia dsprydency R ke nigiedengs guFedependengipeC 209G during
are transforned to the Executable State 400 by the
the curngnt éxgeutiontpath qf sheapplieatiopn d 0T Pepindimgwipan ths)sizg b thel doovegsion
the Device Runtinme to manage the tradeoffs between the
winddwx 2drdthepat@fctarsehf Revhostirgg resded @iz applieatiofi d0T pouldhavesll
execut abl e readi ness). A partial view of the sanple
envel&fep i, CaDi, Orin tik/exabinatie sa@B00bsseH bh eheadvpetdeneslist 300 bhéivelope
conprise the entire application. In the case of Mdul e
A. Envelope A and D, the dependency lists 500 are al so
illustrated. It should be noted that the nodules A and
D are considered in the executable state 400, which is

d i i .the . .
SRURAAE B 10 CHRLLAONSALAN90 ik 08 g soue s
L ect ti d The. list 500. :
Modus FrR sy T SRPT DisREh Avgaiet ok b L Tt epRp s 500
t he descrj bed Modul e Envel ope 109 relies for
(sce F&Pé%gbt InenDe tepteseld B (e denradeary 1em E0C The opmods Mieftbe tree 600

t he envelo?e A and i medj ate sub-dependent nodule D
represghts theeument hexeeutingrNodule Envelanst1i08nThis nededMa pepir¢sents ithersingle

107 according to the sel ected
absolute requirement for Executable State 400 within the application 107. It is recognized that
the device runtime can construct or otherwise modify the dependency tree 600 based on the
module envelopes 109 included in the application 107, such as by referencing the dependency
lists of respective envelopes 107. Further, the server 106 could also construct or otherwise make
available the dependency tree 600 for the applications 107. The mapping between envelope 109

names and node numbers is shown as part of the table 320 given in Table 2, corresponding to the

tree 600 of Figure 6.

Table 2:Envelope to dependency node mapping table

Module Envelope | Node Number

A M1

B M111
c M12

D M11

E M112
F M113 -
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hosti ng node. For exanple, dependency D takes

precedence over dependencies C and G during the
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Dependi ng upon the size of the conversion wi ndow 318

and the paranmeters of the hosting node, the

application 107 could have all envelopes A, , Db Gin
the executabl e state 400 based on the dependency i st
500 of envel ope[& Referringis@ Figures 3 and 6, the
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Modul e Dependency Tree 600 (or Graph). At any given
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tree 600 for the applications 107. The nappi ng between
represenied irthe reb0@rce anesiva i cnabde Bratel#d0 $seeFighedomthe davite 100. The
of the table 320 given in Table 2, corresponding to
10  predidtive s¢hefe co0Id bafstatddgus felldvs: Tabl e 2: Envel ope to

dependency node nappi ng tabl e Mddul e Envel ope Node
1)Nvgagre Phvibp8104Libt the top node (M1) is loaded and prepared for execution. This
may be in response to application 107 start-up or a module envelope 109 transition, as
further given below. The top node is considered to be at depth 0;
2) Dependencies (see figure 5) for the child nodes (M11, M12, M13) are analyzed using the
15 dependency list 500 provided by the current depth Module Envelope 109;
3) Convert all child nodes into the Executable State 400; and

4) Repeat steps 2 and 3 while the depth of executable envelopes 109 is less than or equal to

the Conversion Window 318 specified.

20 The predictive scheme implies, for example, that the Conversion Window 318 of value=0
is reactive, that is only the currently requested Module Envelope 109 is prepared for evaluation.
The Conversion Window 318 of value=1 would see modules M1, M11, M12 and M13 prepared

for execution, and so on.
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C M2 D 11 E ML12 F ML13 17Referring to Figures 3 and
6, for exanple a Predictive State Conversion schene
wa@2mshoz15enpl oyed by the processing framewor k 2P6r/aa200/000194

t he Conversion Wndow 8 in conjunction with the Mdul e

Envel ope Dependency Tree 600. The Device Runtinme can

pre-stage dependent Modul e Envel opes 109 for

eval uati on by waki ng dependent nodes of the tree to a
State Te R diti gﬁunded by the Conversion Wndow 318. This

approa can inprove perfornance i n nodul e envel ope

st at e cony ns t t.t
&%ﬁ § SR P w8 Bz fof 8t plfioat Bl balhey
. ourc inte cutghl e State 400
“anSIRi‘?‘b"HF F i ugratg & inpedaeriea Sote 40 315 FORFCIT SBYAGEARY of the
could be stated as follows: 1) Mdul e Envel ope 109 for
applicatien }Qfmanbreflationgd 4Q6 IP@&&F&P“QW ISPEpRtans & }attemng involves
execution. This be in response to application 107
transfemzing thegepyesentation g}/ the applishtégrel O70nternabtoghe Pevice Byntime back into
further given below The top node is considered to be
its originaldiswnitoaded ymbe deisdbncem@gnizekihat thg Raw 40) rémesehtaion may be
child nodes (M , M2, ML3) are anal yzed using the

retain€lERBEORAGING thSéxcbGiBblp savdgdedhley if dubsepuentBndel déPivhen finished in
Modul e Envel ope 109; 3) Convert all child nodes into

order &h&h@&@ Ahke IRt Ravi Ot ARdihd enRERRAITHE p%elﬁa?éa f3r

l'e the depth of executable envel opes 10 l'ess

evaluzItR)ﬂQ)r gﬁlog&ldalPrépQrattlBﬁ 46P RIS fPﬁhsM%%ége@péﬂgg EI{\JGR)%BS 109 of

the application 107 info the internal representation required by the Device Runtime, i.e. the
executable state 400. Uploading 410 involves removing the local copy of the respective
envelopes 109 in the Raw 402 state and transmitting them to a remote location (such as the cache
111 — see Figure 1) where storage space is not at a premium. From the Offline State 404, the
respective envelopes 109 may be downloaded 412 and installed locally on the device 100. Itis
recognized that the offline state 404 can include both raw 402 and executable 400 forms of the

respective envelopes 109.

The state of the respective envelopes 109 of the application 107 may be manipulated by
several actors, namely the user, the server 106, the intelligent Device Runtime of the device 100,
or a combination thereof. The user of the device 100 may elect to represent the application 100
as respective envelopes 109 in any of the three states 400, 402, 404 based on user criteria such as
but not limited to personal preferences, anticipated usage, etc. In the user driven model, the user

can customize/select the hosting mode of the assembly of respective envelopes 109 (i.e.
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The predictive schene inplies, for exanple, that the
Conversi on Wndow of value=0 is reactive, that is only

wo bmsosisrent | y request ed Modul e Envel ope 109 i BCT/CA2004/000194
prepared for evaluation. The Conversi on Wndow 318 of
val ue=l woul d see nodul es ML, ML1, ML2 and M prepared
for execution, and so on. 18State Transitions
Referring to Figure 4, the three states 400, 402, 404

oy 10, 5 SOyl AT Uty cvcioes 100 o

o SRS 0 B B LR TR el o
o B P R il i

back into its original domnloaded formt. is also
recogni zed that the Raw 402 representatlon nay be
retai ned when form ng the executable stat 400, which
i 4n hgmsegnen mpdelethe exerutipreefliciens sofche appligatinar 107 gan be such as
achieve flattening. In the Raw State 402, the envel ope
but natdignited yo:adl rpspegiveedvdlopes d 09 kxeztifable im theleptarabdaistate 400;
Preparation 408 includes transform ng the respective
storagenspadeffdencWheh thddevitp D0 saih icoverdde {of tht aetivoek 102) evhiaad all
representation required by the Device Runtine, i.e.

respedtive efva6pék Ab9 Sresh atombBBBtionAlxed dakb4&utaBle 00w 402, and
removing the |ocal copy of the respective envelopes

offlind 984;107 stlbl:h%e/ﬁ?%’ ‘éﬁ%le?llc?meﬁﬁlé delRO$60 il cl)bgr?%é @{ the network

renote | ocat (such”as the cache - see

o AR 88 A B g o

. nd nstaJIed | ocal the de
raw 4P i REiZed ol e BT obiniZE s SERplioh gt SHGS Etfpiency, ora
|nQIude both raw_ 402, and executable 40Q forns of_ the
com p@g%@@qeggasearmgqeg bggmg@npde The user can configure the envelope 109 states

on a envelope 109 per envelope 109 basis, can opt for similar configuration of envelopes 109 in

various envelope 109 groups, or can select predefined hosting configurations of envelopes 109.

In the server driven model, the server 106 may instruct the Device Runtime to manipulate
state based on observed metrics such as but not limited to download frequency, messaging
activity etc. In the device driven model, the intelligent runtime may determine envelope 109
state based on such as but not limited to frequency of use or a suitable prediction model. It is
recognized that the server and device models can select for execution efficiency of the

application 107 as described above for the user driven model.

Operation of the System
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The state of the respective envel opes 109 of the

application 107 nmay be mani pul ated by several actors,
wmaoeshyisthe user, the server 106, the intelli geait/CA2004/000194

Devi ce Runtine of the device 100, or a comnbi nation

thereof. The user of the device 100 may el ect to

represent the application 100 as respective envel opes

109 in any of the three states 400, 402, 404 based on

u?ﬁé systent €0 Al a%k&?ht%f;%rgwsmﬂghaﬁk%ﬁc%éto‘? tlﬁ,%e%ﬁ@@i 00 (see Figure

pref €rences, anti ci etc e user
1) all<ﬂ15s tt{g%)éﬁ?gtﬁ)ln 10#7*!%981% delifto Bﬁléﬁﬁa?{}é@ﬁ%%ﬁn\y@% éns\r)lg)p The Module
109 (i .e 9a atlon 7). once
Enveli Lt e pheors reipa e T, @Evlsiggn%@meplamates the
% licatiaon server t.he user can confzﬁyre
Envelwe;‘s&q ﬁgatwcrgovéifle thg b sﬁﬁe@p@w& Repueentewurcedimitagnsand eesﬁcutable
_respective envel opes 109 to be optim zed for execution
readingsst 1o fagilitate this system ] §ethregrapplécatiom NoduletHnwelope states ang employed,
efficiency of the application 107 can be such as but
such asbut nat dintited te: dixealtible B Rev Stved@pesd @ffline State 404. Any
executable in the executabl e state 400; storage/space
applicefiér Rfodule Envélepe 109ehatdyh@rémiRBiatedy tequiccavasiypBemabidtaidddan either
network 102) where all respective envel opes 109 are in

the Raw SQEM02 0INindISKREI4GL. o e st tidtnadde®f ARAGsivifyWcdfialized on to
and offline 404; or storage/space ef ficiency when the

reducéj@dﬂsﬁ:rﬁ tmpoﬂ Rvie100 &s&ﬁye%r gge thQﬁlétnnﬁe REIMVADLEIchHER 107 can

wher e a | respectlve envel opes are 1n a

mclud%%ﬂ? h&‘ﬁleh ngﬂ?n d&[ (ﬁft ?E&lta%ﬁe/ﬁ&%ctﬂ nt%Qox?terAftoag g?l@%g:(&e gﬁhlégxﬁer, the

S recogni ze er can o

torage efficienc conbi nati on
serverﬁl% rtglsge‘ﬁgé 50% Qtérg S5 PG MAD t.heFfﬂ user can
configure the envel ope 109 states on a envel ope 109
per envel ope 109 basis, can opt for simlar
A tion of envelopes 109 in various envel ope 109
groups, or can sel ect predefined hosting
c Omfappligation staguppthe &llcotingeiepsiad®condnctedrefse fovldigunds B wad7).
nodel , the server 106 may instruct the Device Runtine
1)t applcatipn Meineger 306 requests 701 the Module Dependency Manager 314 to load the

application 107.

2) The Module Dependency Manager 314 requests 702 the Application Info table 320 from
the Persistence Manager. |

3) The Module Dependency Manager 314 determines 703 the applicafion 107 starting point
from the Application Info table 320.

4) The Module Dependency Manager 314 loads 704 to request the starting Module
Envelope 109 according to the procedure outlined in Figure 8.

5) The Module Dependency Managér 314 supplies 705 the starting Module Envelope 109 in

its Executable State to the Application Manager 306 for evaluation.
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state based on observed netrics such as but not
limted to downl oad frequency, nessaging activity etc.

wo eooshzisdevi ce driven nodel, the intelligent rECL/ACAB04/000194
may det erm ne envel ope 109 state based on such as but
not limted to frequency of use or a suitable
prediction nodel. It is recognized that the server and
devi ce nodel s can sel ect for execution efficiency of
the application 107 as descri bed above for the user
driven nodel. Operation of the System 20The system and

ModuRS P25 f'i%nesd processi ng framework 206 of the devices 100
"‘"@§§€4grgur

e 1) allows the application 107 to be

e PPt s R afist e S G o e 9@@&2«?@?{%9 oo e

states. The Device Runtine mani pul ates the Envel op
Apph%@né\tladiagert3&%?%@%68{ way b%%‘tfe%}’&ﬁif’rte giMeduleEgysiope "dependency
resource |imtations and executabl e readiness. To o
5 500 of duringjappkieatipn sigrtuy Glesgribed abavie). cRefersiniite Higures 3vnd §lie conjunction
Envel ope states are enpl oyed, such as but not limted
with thefolleweng paassige sittvest lowihe DeRasRBttime bdd2es tarsaitishy fHis dependency.
State 404. Any application Mdul e Envel ope 109 that is
Dn@he Appkchtiah Manage 06 k@led1BY0 1fe rRjuirédModaleiBhvelopd B09 from the
the Raw State 402 or Ofline State 404. In these

Sividafe DépReddiey MphedrBagt i vity is capitalized on to
reduce consunption of device 100 resources. The

2Hhaht M&u%eﬁée&p Maﬂ?@r HeAL LA 93%623\7’@1{1 eF['PJ llé’a'ﬁlﬁn Info table

deS|red ination o executa e/ra onten

10 aggﬁ E)l &?&ﬁ%e@ha& Igt?itelfﬁi{eﬁu % ?ﬂe En o&%lgpe’ 10‘9h €. ﬁvthg §lodule

runt e, or I Catl on

s 3 B St toried L0400 " 8541%%&?{ B odute

Manager 306 requests 701 the Mpdul e Dependency Manager
3Envelgpq H9dag h%en pre-staged (converted to executable form) according to step 7,

then steps 803, 804, 805 and 806 are skipped.
3) The required Module Envelope 109 is in the Offline State 404. The Module Dependency
15 Manager 314 requests 803 the Communication Manager 316 to download the required
Envelope 109.
4) The Module Dependency Manager 314 persists 804 the freshly obtained Module
Envelope 109.
5) The Module Dependency Manager 314 updatés 805 the Application Info table 320 to
20 indicate that the missing Envelope 109 has been obtained and is now available locally in

the Raw State 402.
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application 107. 2) The Mdul e Dependency Manager 4

requests 702 the Application Info table 320 fromthe
wdensiostsence Manager. 3) The Mdul e DependencypPdvlOag®n/000194

4 determnes 703 the application 107 starting point

fromthe Application Info table 320. 4) The Mdul e

Dependency Manager 314 | oads 704 to request the

starting Modul e Envel ope 109 according to the

opTISts ik iaegas g Sybtsloqienliti epgs o o

E ; b M 3 .
Aot EBFpAE R I S EERRER AR R B bRk il prgpized o wanstorm
Transition hi s.proce kicks,.af f due to a request
£ & I“Bg??ﬁg%Pﬁﬁt &ﬁ?@aﬁﬁs%ﬁb g'log fromthe
[icati Manager 306. . The request. may be in
7)%5 Medule ensnqsiy Mangsss & bpeV deisa Mow stsps §04 RGP for
application startup (described above%. Referring to_
5 Fidgreandent Medwle Bnvelppes HpLnrtoiasiepihispecitiefbby ti IConversion Window
passage shows how t he Device Runtine behaves to
sdi8sfy this dependency. 1) The Application Manager
306 requests 801 the required Mdul e Envel ope 109 from
8)t Mae MpglicatioDdpfe nddnd30 iVapdaet 80B4o réf)ecilthe Ebditdbde State 400 of the
Dependency Manager 314 exam nes 802 the interna

Apnpddutetnivelopente. t abl e 320 to deternine what state the
requi red Modul e Envel ope 109 is in. If the Mdule

9)ENHE h@RForkH MSdulOERAGpel @ 8 rédfifed B6PR tﬁ@ﬁgpﬁ&ﬁoﬁmnager 306
805 are skipped. |If the Mdul e Envel ope 109 has been

10 gtrf(grbe%gﬂgﬁ&. CRORYEidaREn ManFEE S A GardsHebripRGE 088l %nlt©

10) Transfers 810 execution to the Interpreter Module 312 where required.

Module Offlining

The process by which the Module Envelope 109 may be offlined by the intelligent

15  Device Runtime is illustrated by the following steps in conjunction with Figures 3 and 9.:

1) The Application Manager 306 directs 901 processing to the Module Dependency
Manager 314 during some idle period
2) The Module Dependency Manager 314 examines 902 the Application Info table 320 of
20 the currently running application 107 and determines which Module Envelopes 109 are
infrequently referenced.
3) The Module Envelope 109 is loaded 903 by the Persistence Manager 310.
4) The Communication Manager 316 transmits 904 the Raw Module Envelope 109 to some

offline storage area.
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then steps 803, 804, 805 and 806 are skipped. 3) The

requi red Modul e Envel ope 109 is in the Ofline State
waohs/03tseds Modul e Dependency Manager 314 requesPGT/8A3004/000194

t he Conmuni cati on Manager 6 to downl oad the required

Envel ope 109. 4) The Modul e Dependency Manager 314

persists 804 the freshly obtai ned Modul e Envel ope 109.

5) The Modul e Dependency Manager 4 updates 805 the

syAaRt i\/ﬁﬁhie%g'eﬂéeﬂcg ﬁ/ﬁlngge?’g% fedvBgoEthE IJacEl?ePrteE%tation from

m ssi ng Envel ope 109 has been obtal ned S now

ayal I[ly in the Raw State 402. 226) The
w%%ﬁ#%gﬁg%é%ggncy Manager 314 supplies 806 the Mdul e

Engve e 9 to the Stat i | 08, The.State
O3t MRReTompetdini-d s &1 £ s SPedin Aralbefion liaplg 330 o
t he,. Envel ope 109 into the Executable State 400. 7) The
MHiRaLe t%@ﬁ@wéqw h@aﬁ%@vve ORsRP iepvainthe Qéflige Stag 4040
steps 802 - 806 for dependent Mdul e Envel opes 109 up
5 Th Steas 8&ht R0Gare eeriepted apyecesrerydonqibersinyelopysnidSw 318. 8)
The Application Info table 320 is updated 808 to
reflect the Executable State 400 of the Mdul e
Envel ope 109. 9) The transfornmed Mdul e Envel opel09 is

r & wiemedf 88%booe ithis rd¢ypnised ithad nhéVeab&gs20 &6 Higire 3) can contain a
eval uation. The Application Manager 306 eval uates

vaiRC bf RhforBatfMN YU , thekedlon TpARKHifsS 8L projeqied ieREeution path
to the Interpreter Mdule 312 where required.
including such as but not limited to envelope 109 dependencies to one another, current state

10 400, 402, 404, and location either remote or local.

Accordingly, the Device Runtime may represent a chosen subset of the application 107 or

applications 107 in the mixed state form. Thé Module Envelopes 109 that are in the Raw 400
State or Offline 404 State may be upgraded seamlessly without the user having to perform

15  complex upgrade tasks. The states of the envelopes 109 are such as but not limited to executable
400, raw 402, and offline 404. It is recognized that the states can be applied on a module
envelope 109 by envelope 109 basis, wherein each envelope 109 can contain one or more related
modules. The processing framework 206 implements the ability to manage the state of the
associated modules 109 of the application 107 using the conversion window 318 and the

20  dependency table or other relationship structure 320 (i.e., tree, graph, etc.). The state
management of the envelopes 109 co-ordinates the task of flexible application 107 hosting on the

device 100.
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Modul e OFflining The process by which the Mdul e

Envel ope 109 may be offlined by the intelligent Device
wovsioss74 s il lustrated by the foll owi ng st epsSPECTICA2004/000194

conjunction with Figures 3 and 9. 1) The Application

Manager 306 directs 901 processing to the Mdul e

Dependency Manager- 314 during sone idle period 2) The

Modul e Dependency Manager 4 exam nes 902 the

Almk 6@l &Ehrffmn? rctlﬁpg {8 oR& Br Rbrel éi@m lér R/g%lli Xnd'/bir}ﬂétﬂ&ls Many

appllcatlon 07 and determ nes whi dul e Envel opes

varlat nve ﬁ Be 5}%%%31? gbetlﬂégez}ma%eg§§%‘fe 1 thegéeelc;{ gal?ng{yg%g\éa onsga(ree'F within the
scope%%&mm%%e“ S SR S HRTETM B B

) . 235 e d de . er 314 renoves
inetudii v orb nvledgh B &?59 s rp AR D sheline Sfgmem an
210. 6) The Mdul e Dependency Manager 314 updates 906
appliqagian jmformatian pieretyra B 80, thitamcwppeamprisingirelatienal infermagien of the
sel ected Modul e Envel ope 109 is now in the Ofline
moduly envelope410973n Stvelope gBRager POGulafe sckeplang @d ofishe module envelopes
necessary for other envel opes 109. In view of the
109 aedooding td the selatinelgnfosmatidn atorfignrdtivh neoddaRof Sedightifiid Sate of the
3) can contain a variety of information about the

selecteX lodile @Avddeie 00IaSERdivg &ﬂﬁfﬂ@ﬂéﬂrﬁ@%ﬂ%l@é@%ﬂé 460} 40@t4b4 and an
i ncl udi ng such as but not linmted to envel ope 109

appllcqgigﬁ RAg d(;g‘?:f RRAHIL FARa kY e Eonf?éﬁ?zftﬁﬁtof ﬁk%bﬁlléggn 16P6n the device

| ocation either renote or

100 according to the configured module envelope 109. These modules can be made available on

the device 100 as software, hardware, or a combination thereof.
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Accordingly, the Device Runtinme nmay represent a chosen
subset of the application 107 or applications 107 in

wo bmsosrsed state form The Mdul e Envel opes 10BCT/AA2004/000194
are in the Raw 400 State or Ofline 404 State may be
upgraded seam essly wi thout the user having to perform
conpl ex upgrade tasks. The states of the envel opes 109
are such as but not limted to executable 400, raw

R L M A L e i
or pRiVIERE Y CLRIED, ARECOEMEERNE 1o FOTLINET. 206 |

i npl epents.the.ahility to nage the state of the .
1. o dEBEaE ohayRImiralY heulhec sPRRCAIGR PIOGEM e TOPIesRdeipe, the
.the conversion wi ndow 318 and the dependency table or
appliGaipg poritent gaititinasd iptos pluratity of mosyle gnvelopes; gach of feappdule
etc.). The state managenent of the envel opes 109
envelppes hpving apegion e theanedudss compxisibg theapplidasian,itbhmehad comprising
hosting on the device 100. 24The above descri ption
the stemslodit es to one or nore exanpl e systens and/or net hods.
Many variations will be apparent to those
K igivihledigethb lading off It appidation afethdsipclefevénkingtan @QPplicatién information
within the scope of the application. For exanple, it
structuife, R GREALRREmpAGhg tdMtloaRERRhAR &tfthd ABARY ShRBpedn
i nclude a franemor% nodul e for the | oading the
annl Leat i . . ; . . .
PR 0T B AN A0 R U Bty B BRI P Bldpes

accorfiffb 3 18 9akiddl| QFABLLAN Of the module envel opes 1097 an
envel ope nanager nodle for sel ecting one of the

nodul e envel opes, 10 cording to the relationa
P R SratE ST P OB Shotlops Ao ra Heaniagd epvelope
state of the sel ected nodul e envel ope 109 accordin? to
state, thesnyelaps falg being selegied Bompscueisnvelope stafeycompsiging gt least two
application manager nodul e for changing the
statesw&efp@ fromx the grogp comnsisting pf & ta state, anooitling stakee antbari exgcutable state;

and
providing the configured module envelope to an application manager for changing the

configuration of the application on the device according to the configured module envelope.
2. The method according to claim 1 further comprising the step of retrieving the selected
module envelope from a location selected from the group comprising a remote store and a local

store.

3. The method according to claim 2, wherein the offline state represents the module

envelopes as located in storage remote from the device.
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100 according to the configured nodul e envel ope 109.

These nodul es can be nade avail able on the device 100
w@soosostsnar e, hardware, or a conbi nati on ther epdT/CR20DHEN0194

EMBODI MENTS OF THE | NVENTI ON | N VWHI CH AN EXCLUSI VE

PROPERTY OR PRI VI LEGE IS CLAI MED ARE DEFI NED AS THE

FOLLOAS: . A nethod of dynamically hosting an

application programon a wreless device, the

application content partitioned into a plurality of

nodul e envel opes, each of the nodul e envel opes havi ng

a o .
4 BCHIRA SCorbilE “2?%5“ { Rt ?wn“ﬁoﬂ% e Ref B g g fyser cache
d|n of the a cati0 eren a )
on a B2 sePvPp SRRG S Bl lfiods i e s TP §3fe, Y cBthe atributca
to th onpr|5|ng relatlonal i nformati on of the nodul e
o thedqyig &f-opes; sel ecting one of the nodul e envel opes from
the plurality of the nodul e envel opes according to the
relational information; configuring a state of the
sel ected nodul e envelope according to a predefined
5. edbhenspwdarcenrding thdaiondievhepein theafBing siategs §d formedleted from the
a set of envel ope states conprising at |east two
groupsoaipeisinged et forn kintlhar tdhe gavostpte randainsk edutabdd fodm rs@nvlar to the
state, an offline state, and an executable state; and
execupbdvdtsle.ng t he configured nodul e envel ope to an
appl i cati on manager for changing the configuration of
the application on the device according to the
configured nodul e envel ope. 2. The nethod according to

Uk by TR E0R 0008 L AEFLEAGHM e

applictaggn S reprefrg tledc' t))? fhe plurz?lﬁgto?thsétrr?()rd?xleaerrllqrelopes onatl'le mobile server.

7. The method according to claim 2, wherein the raw state represents a format of the

application when expressed in the application language.

8. The method according to claim 7, wherein the language is selected from the group

comprising a programming language and a structured definition language.

9. The method according to claim 8, wherein the structured definition language is based on

XML.
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store. 3. The nmethod according to claim2, wherein the
offline state represents the nodul e envel opes as
wo owaned74 n storage renote fromthe device. 26HCT/CAZ004/000194
met hod according to claim3 further conprising the
step of enploying a user cache on a renote nobile
server to store the nodule envelopes in the offline
state, the cache attributed to the device. 5. The
10 MEHhRQByiBEARLM i 72l B m@g&ﬁbﬁg 40 FopPdsthib A6y Hafifhal
isinaformse ected fromthe roup conprising:” a raw
moduﬁsel(g :inﬁghzdri&% %‘)%El atlet%él;cg)gtﬁ:{r'lg s\éc\‘,eg{egtﬁg) et:%Q %Toatxﬁﬁgr)ﬂﬁé‘%ﬁg térll Fnsfrggt{gn element
according,tp claim4 further conprising the step of
anda§PBFFﬁﬁwgh€E§ﬁH$W8F@nﬁﬂbIication content represented
by the plurality of the nodul e envel opes on the nobile
server. 7. The nethod according to claim?2, wherein
the raw state represents a format of the application
1. wHda metpdaseading o elpian 4§ pthicesin thennstmeatiensg}emers is sekpsted from the
nmet hod according to claim?7, wherein the |anguage is
groupsingeisiag sénpdand hbegmnuoipgcodgr i si ng a progr anm ng
| anguage and a structured definition | anguage. 9. The
nmet hod according to claim8, wherein the structured
definition | anguage i s based on XM.. 2710. The device

12. a0hehbHb ak&or@ingitdidim Y0 &FRkdin tHe@oRRkduBbE Bk&iptive element is
represented by 1 ndividual nodul es including

selected Bbmhe %1‘&[1? E&Hﬁﬁgﬁn%éﬁé Qﬁigﬁda Jrésgmafi&?ergg% llégd G HEgE bhiity.

an instr on el nt and 'a non-execu
descriptive el enment.

13.  The method according to claim 2, wherein the executable state represents the form in

which the application content is ready for execution by the a runtime environment of the device.

14.  The method according to claim 2 further comprising the step of configuring the
application content in a mixed state, the mixed state including a plurality of the selected module

envelopes such that at least two of the selected envelopes being in a dissimilar state.

15.  The method according to claim 14 further comprising the step of converting the selected
module envelope between a pair of states chosen from the set of envelope states, the pair of
- states selected from the group comprising; the raw state and the executable state, the raw state

and the offline state, and the offline state and the executable state.
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The nethod according to claim10, wherein the

instruction elenent is selected fromthe group
W@ U3 srsig scri pt and progranm ng code. 12. TheT/om2doedoo194
according to claim210, wherein the non-executabl e
descriptive elenment is selected fromthe group
conprising data entity, a presentation entity, and a
nessage entity. 13. The method according to claim 2,
WAL ﬁdeﬂ}?*d*&%‘ccﬁfiﬁg lt'(% ABinf 18 bitfefeid BRTEZEMPink i fhaliOf Mciues
whi ch the application cdntent I's ready for execution
of

. by. th [ ' he,. deyi .14, . Th
infornion s8Rl Pt 5 eoBE sPRPATAS 1k v Pr ESHoF PrormigiofgdFetopes of the
apPIiGHiGH eom b eRp B S LI OAGhE Bl &P qpebyand e tocation of

sel ected npdul e envel opes such that at |east two of
the each af the maduleenploesopes being in a dissinilar state.
15. The method according to claim 14 further
conprising the step of converting the sel ected nodul e
envel ope between a pair of states chosen fromthe set
17. ofThe metodpecatiag és ¢lainh &6, pdiereithe siepdndencyahfechatibnf is contained in
the group conprising; the raw state and the executabl e
each &iithé modiilbenvelopest at e and the offline state, and the
offline state and the executable state. 2816. The
nmet hod according to claim 15, wherein the relationa
information includes information selected fromthe

5. SPBURSRIRLL SR L SEF: lnSRG0 AL LG RS  tosin
informti on bet ween the .nodul e envel ope and the
mode 5 B FEcBfor Bl 8 R o BB g Bt s getred
t hod accarding,to claim 16, wherein the dependenc
from ﬁﬁfgngmﬁxswg: W&l%@a@ PETRHERS e Tyiime gyffogment to X"nﬁg“rc
envel opes. 18. The nmethod according to claim?2 further

the state pheachiof hermrduls eryelgpesacprrding keya sctieb stierg; and a static hosting mode

using a predefined state of each of the module envelopes for directing the runtime environment.

19.  The method according to claim 18, wherein the set of criteria is selected from the group

comprising performance criteria and storage criteria.
20.  The method according to claim 18, wherein the hosting mode can be determined by an

entity selected from the group comprising: a user of the device; the runtime environment of the

device; and a remote server coupled to the device.

29



node for the application by a runtinme environnment on

the device, the hosting node selected fromthe group
W@ srsig: a dynam ¢ node pernitting the runPCTrEA2004/000194

envi ronnment to configure the state of each of the

nodul e envel opes according to a set of criteria; and a

static hosting node using a predefined state of each

of the nodul e envel opes for directing the runtine

21.  €DV{0B (lwe }o(r'} ﬁ-ﬁ]ﬁlcm MRen 9195}5 oAb tc}ﬁ’?é‘&ﬂ', ﬁ%%ﬁphcatlon

mhereln e set crit erla l'ecte e group

comegtgamg[@w%%ﬁ&ﬁg@ ol sn%| gesa@gcg S HAT5ARE LIRS having o
Pom% iﬁhﬁrﬁ%@ FSOEPERE Pr%%tpa iR dnge it BpHse co: i e

tinme en iro t he devjce;. and a renote server

c Sdigmeofipior ﬂeqae@?%fg a@lgzcaﬂownee‘uﬁes &dferepeips e apRijcation

dynam cal | y hosting an application program the
inforragijomistruetisnthe stivavre cpmprising mitignpliniormaatinafahg mgdule envelopes;

nodul e envel opes, each of the nodul e envel opes havi ng

a apanduleonaragent di ¢henfvatudvewk dansplectmgnapetoli heappdulcatvielopes from the

the device conprising: a framework for the | oading the
pluralitp pf theahddate énvelopeli asgordinkes theaélagorahin&aplatiomt i on

information structure, the structure conpri sing

r @lcahfig@i@lion iddad @t LT fg@fmé hetaieddleSscROE hRRER: enﬂelo;f)e according
nodul e manager of the amework for selecting one o

toa p'fé&@ﬁlﬁ'@a%bﬁoﬁé‘éfﬁle QREEnveld ?@st‘é&%eﬁlg%@ﬁkﬂe& Yroff a $06f éﬂ%ﬂég@ states

envel opes accor di ng to the relational 1 nformation;

1nclutﬁxg$£t I?aléf @Jo gzﬂfmen \;:g lﬁg)%éthg%m :pg%élﬂ?lg%f 2L dte%f ne%?lme state,

ate, the envelope stat e being selected from

anda%egﬁngﬁ E% %8 %pe states including at |east two states
sel ected fromthe oyp consisting of a raw state, an
oftf PPM@a%?“a%“agSWﬂ fiTaRewerk ) baaging the cgpigguration of the

application on the device according to the configured module envelope.
22.  The device according to claim 21, wherein the selected module envelope is configured
for retrieving from a location selected from the group comprising a remote store and a local

store.

23.  The device according to claim 22, wherein the offline state represents the module

envelopes as located in storage remote from the device.

24.  The device according to claim 23 further comprising a user cache on a remote mobile

server to store the module envelopes in the offline state, the cache attributed to the device.
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an application manager of the framework for changing
the configuration of the application on the device
wa@ewsnslismg to the configured nodul e envel ope. PRI/CA®4/000194

devi ce according to claim 21, wherein the selected

nodul e envel ope is configured for retrieving froma

| ocation selected fromthe group conprising a renote
store and a |ocal store. 23. The device according to
claim 22, wherein the offline state represents the

nodul e envel opes as |located in storage renote fromthe

25. d%h ﬁnggadbcofﬁt}% tg %Yaluﬁ§4 a\gﬁé?'glq tﬂ%qot%'lﬂle% agé 1{5“11?;% fnglrsteﬁ%{ed from the

server 1o
O es I

|
oS R BTl BB o e

ording to claim24, wherein the offline state is in
exa"ﬁ&&ﬁ?ﬂ?selected fromthe group conprising: a raw form
simlar to the raw state; and an executable form
simlar to the executable state. 26. The device
according to claim24,wherein the conpl ete application
26. cdie denice angerdingto sthith 24 mera the apinplgtegipplitationodntest represented
envel opes is configured for storing on the nobile
by thesglnmabity. of2e mdthde eenelapes Beoofigliredyfor stooh@bmthZnobilzeeeen
the raw state represents a format of the application
when expressed in the application | anguage. 28. The
device according to claim27, wherein the |anguage is

27. Sahgatwek {COMMiNS cHidYP, CRIBH R A stitdfPRAIT Fchat of the

t he offllng

| anguage and a structured definition | ahguage.
l%ﬁ erein the structured
o R PESROLON bl By ]
28.  The device according to claim 27, wherein the language is selected from the group

comprising a programming language and a structured definition language.

29.  The device according to claim 28, wherein the structured definition language is based on

XML.

30.  The device according to claim 27, wherein the portions are represented by individual

modules including application content selected from the group comprising an instruction element

and a non-executable descriptive element.

31.  The device according to claim 30, wherein the instruction element is selected from the

group comprising script and programming code.
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30. The device according to claim27, wherein the
portions are represented by individual nodul es

wOo ps08lisng appl i cation content sel ected from tET/gAZ0Op/000194
conprising an instruction el enent and a non-execut abl e
descriptive elenent. . The device according to claim
30, wherein the instruction elenment is selected from
the group conprising script and programm ng code.
3132. The device according to claim 30, wherein the
non- execut abl e descriptive elenment is selected from

t [QuUp. conmpri.si ta enti.t a_pr nt ati.qn .
2. ff B IRE litn ST refh ipon B BRI UGB s clpmege
to.clajm22, wherein the executable state represents .
selecth FomApnEioRD GATRIFIEHALINY, SRR Bt 2nEh mesige psity
execution by the a runtinme environnent of the device.
34. The device according to claim 22, wherein the
aﬁglication content is configured in a mxed state, _
t Hbe devieahcserding to plainud? ghegeip therexk¢utablostate nepresshte ¢hecfigrm in
nodul e envel opes such that at |east two of the
whiclstbé emyilieatiarooateapis seddgiforgexiecutian diy slsd afuhtime shetanmedbof the device.
The device according to claim 34, wherein the selected
nodul e envel ope is convertable between a pair of
states chosen fromthe set of envel ope states, the

34. PahE d&icsSdcBbAmg:6 bRfh 29, W@ epBliiiBn €Mt dMGiguledsn a
raw state and the executable state, the raw state and

mixed Qﬁe,cﬁlé .'ﬂ:ﬁ s&&e?lgauglgg Q_Pallgglggfo? lﬂ.e@@le&t‘:@ od&d anfﬁpaels rSTl]lCh that at

execut abl e sta vice according to c

33.

35, erein. the.rel at.i onal .infarmtion includes

least thcof Siefesthe etyelenea Reip s P Conpr i si ng; t he
state of each of the nodul e envel opes of the
application content, dependency infornmation between

t he nodul e envel opes, and the | ocation of t-he each of
35. 1 fbe deden ascarding|te ﬁl@gn 34, wherein the selected module envelope is convertable

between a pair of states chosen from the set of envelope states, the pair of states selected from
the group comprising; the raw state and the executable state, the raw state and the offline state,

and the offline state and the executable state.

36. The device according to claim 35, wherein the relational information includes
information selected from the group comprising; the state of each of the module envelopes of the
application content, dependency information between the module envelopes, and the location of

the each of the module envelopes.

37.  The device according to claim 36, wherein the dependency information is contained in

each of the module envelopes.
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37. The device according to claim 36, wherein the
dependency information is contained in each of the
woreaalzisenvel opes. 3238. The devi ce accordi ng POT/CA210m000194
22 further conprising a hosting node for the
application by a runtinme environnent on the device,
the hosting node selected fromthe group conprising: a
dynam ¢ node pernmitting the runtine environment to
configure the state of each of the nodul e envel opes
according to a set of criteria; and a static hosting
38. NOOR dési hi - - L
e e B B pring o ph i dt Mg applicaion
i [ : ' In.the set of .
by & RAFRARAARGE B (e 2vibE of Mt P LRt g Ybup Comprisin:
.crihteria and. storage criterja. 40. The
ayma O TRRE t P S P ABER e hEsons of o Ofhamodie
can be et?rnine hy .an entity se|lected fromthe group
enveloBRACTUring fo & sgrok eri f‘a;taﬁg agafiF hestingieode ysing gepredefined state of
epyi ronment of the device;, and a renote server coupl ed
each Pgt\{‘f’ Fodglepnyelopes for dar eé%‘?ﬂﬂi? gmtigresgvaenpendduct f or
dynam cal ly hosting an application programon a
wirel ess device, the application content partitioned
into a plurality of nodul e envel opes, each of the
39.  noldh¢ldevienwaoniiegstottdainrig, whereimtthoset of crittéa ¥BEldEES from the group
conprising the application, the conputer program
comppisiag peiforRINps ¢ritbigandastcrAeauHt@fa. r eadabl e medi um a
framewor k nodul e stored on the conputer readable
medi um for the | oading the application including
referencing an application information structure, the

40. StTFd}l‘él‘aEHE@a&?%ﬂeéstﬁicmm@%! hér@idhe lll(ﬁtlgé Bk o b%fdettel?'r%ined by an

noaul e enve

entity selected from the group comprising: a user of the device; the runtime environment of the

device; and a remote server coupled to the device.

41. A computer program product for dynamically hosting an application programon a
wireless device, the application content partitioned into a plurality of module envelopes, each of
the module envelopes having a portion of the modules comprising the application, the computer
program product comprising;

a computer readable medium;

a framework module stored on the computer readable medium for the loading the
appliéation including referencing an application information structure, the structure comprising

relational information of the module envelopes;
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33an envel ope manager nodul e coupled to the franmework
nmodul e for sel ecting one of the nodul e envel opes from
wo bmspsisral ity of the nodul e envel opes accor di rgr/Ca2aoneo0194
relational information; a configuration nodule coupled
to the framework nodule for configuring a state of the
sel ected nodul e envel ope according to a predefined
envel ope state, the envel ope state being sel ected from
=Y t .
gne ecltogg n'raﬁ%%%# tﬂﬁgu% rcgttngéd for{ﬁé ﬁlgrh got%%n&d%?esftor Eéi\&uﬁg @génag'f the

consi stin a raw state;

ffline ate, and.an.executable state; and.a .
moduff ok st s BB R AR BRF iR e %hore e eipions!
modul e for changing the configuration of the
MANGMi cati on on the device according to the configured

nodul e envel ope. 34 )
a configuration module coupled to the framework module for configuring a state of the

info

selected module envelope according to a predefined envelope state, the envelope state being
selected from a set of envelope states including at least two states selected from the group
consisting of a raw state, an offline state, and an executable state; and

an application manager module coupled to the framework module for changing the

configuration of the application on the device according to the configured module envelope.
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