SYSTEM AND METHOD FOR COVPRESSI ON OF W RELESS APPLI CATI ONS EXPRESSED I N A
STRUCTURED DEFI NI TI ON LANGUAGE BACKGROUND The present application rel ates
generally to wireless network comruni cati ons and wreless comuni cation
devices and in particular to conpressing w reless applications for

transfer to and from such devices. As wireless comuni cation devices and
the wirel ess communi cati on networks in which they are configured to
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personal conputers (PCs). However, PCs generally have |larger and faster
process 1.rel ess devices, and access to communi cation resources and
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Supporting these types of functions and applications on wireless devices is not justa
matter of porting a software application or operating system to the wireless devices. The
underlying protocols, transfer mechanismms, and data formats upon which these functions are
based are not optimized for wireless communications. For example, eXtensible Markup
Language (XML) is quickly becoming one of the most common schemes for exchanging data
between different computer systems, but is characterized by a relatively large document size
and thus is not suitable for transfer over wireless or other narrowband comnnication
systems. Transfer of large amounts of data consumes limited device resources, in wireless
devices, including both communication resources and power resources. Although
compression or encoding schemes targeted to wireless devices, such as Wireless Application
Protocol (WAP) Binary XML (WBXML), are known, these encoding schemes generally

provide limited benefit and must pass dictionaries containing the encoding scheme between
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comuni cation device. Systens and net hods of application conpression are
provided for application transfer in wireless network comunications to
obviate or mtigate at | east some of the above presented di sadvant ages.
SUMVARY eXtensi bl e Markup Language (XM.) is quickly becom ng one of the
nost comon schenmes for exchangi ng data between different conputer
systens,, but .is ﬂaracter,i zed by a_ relatively | arge docunent size and thus
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tar get ed LA WM el e85, devi ces, such as Wrel ess Application Protocol (WAP)
Binary XML (WBXM.), are known, these encoding schenes generally provide
limted benefit. A further disadvantage with the WBXML encodi ng schene is
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el ement PISFELEFIRPERESp| i cati ons are provided. A received software
application includes common tags and attributes for a class of software
applications, application-specific elenents, and displayabl e data. The
common tmg%% attributes are encoded, and the application-specific

el enment s 0 encoded, while the displayable data renmains unencoded. A

conpressed sofi | ication, includi. he encoded _common tags and
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Wireless Application Protocol (WAP) Binary XML (WBXML), are known, these encoding
schemes generally provide limited benefit. A firther disadvantage with the WBXML,
encoding scheme is that it is required to pass a binary dictionary with the encoded definitions
during transfer of the encoded application from an application provider to the recipient

communication device.

Contrary to present encoding schemes, systems and methods of COmMpIessing non-
displayable elements of software applications arc provided. A received software application
includes cornmon tags and attributes for a class of software applications, application-specific
clements, and displayable data. The common tags and attributes are encoded, and the
application-specific elements are also encoded, while the displayable data remains
unencoded. A compressed software application, including the encoded common tags and
attributes, the encoded application-specific data, and the unencoded displayable data, is

thereby generated. The information source of the encoded application and the recipient
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unencodabl e di spl ay paranmeters configured for presentation on a user
interface of a wireless device, the nethod conprising the steps of.

sel ecting a conpression format according to a conpression dictionary
containing a plurality of codes for representing the predefined elenents
of the application as encoded el enents; encodi ng common el enents of the
predefined el enents using the sel ected conpression format, the conmon
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Accordingly, there is provided a method for decompressing a compressed wireless ‘
software application expressed in a structured definition language, the application having a
phurality of encoded elements predefined according to an application template and a phirality
of unencoded display parameters configured for presentation on a user interface of a recipient
wireless device, knowledge of the template contents being shared between the device and an
application provider of the compressed application, the method comprising the steps of:
selecting a decompression format according to a compression dictionary confaining a plurality
of codes for representing the predefined elements of the application as encoded elements:
decoding selected ones of the predefined elements using the selected compression format, the
predefined elements including common elements representing the common structure for a

class of software applications and application specific elements of the application content, the
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in a structured definition | anguage, the application having a plurality of
encodabl e predefined elenents and a plurality of unencodabl e di splay
parameters configured for presentation on a wuser interface of a wireless
device, the systemconprising: an application tenplate for defining the
predefined el enents and including information on the display paraneters; a
conpression dictionary representing a conpression format containing a
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using shared knowledge of the template contents.

Further, a system is provided for decompressing a compressed wireless software
application expressed in a structured definition language, the application héving a plurality of
encoded predefined elements and a plurality of unencoded display parameters configured for
presentation on a user interface of a recipient wircless device, the system comprising: an
application template for defining the predefined elements and including information on the
display parameters, knowledge of the template contents being shared between the device and
an application provider of the compressed application; a compression dictionary representing
a compression format containing a plurality of codes for representing the predefined elements
of the application as encoded elements; an decoder for decoding the predefined elements

using the selected compression format, the predefined elements including common elements
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There is al so provided a conmputer program product for deconpressing a
conpressed wreless software application expressed in a structured
definition | anguage, the application having a plurality of encoded
predefined el enents and a plurality of unencoded display paraneters
configured for presentation on a user interface of a recipient wreless
device, the conputer program product conprising: a conputer readable
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par anet paismans dohfigdernd pkspi £08 bh AeGSHEBITRRICS a kil vHRERIBNARSEE Version
of the application configurable for subsequent execution on a runtine
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better ypdeksicand ' . WM : n o Lhe follow ng
dr awi ngs ang% det a{ﬂ ?%gﬁ%)e@%rr?%ttaﬁg ﬁ%ﬁgﬁelfog d%fg{ng%v@e %ﬁad\%\ﬁlwg r??ml@?lglf’ : an?jl is a
bl ock dimsipding informatmrmmihé displroprraysternbividd gpo Dt deglae casatd seisn

i nf ormat, on,.source fromco ni cation deyices, -5 Fig. 2 is.a block diagram
of the Eeag%hctéc?\g engl?egéevf;e a&‘igrgnya gfc?t‘soné’“?‘ﬁl Ogﬁ‘ﬁﬁ?ﬁﬂﬁeﬁ%pﬁgﬁliﬁ?‘?‘h@ a method of
conpr es somgressidt detfopagpdduleddibreen thekohPees¥ed80 Rédilth Geprédsendrigl: 30 is a
flow diagramillustrating a nethod of deconpressing software applications

of the SYBPERHFIORRY confainieg plurakity ohcasien i remverghian bt pradefined elemenis handl i ng
conpr es gefhe SHIIIWRSE:s AR ded BIhRRS; 2 decoder module stored on the computer readable

medium for decoding the p'redeﬁned elements using the selected compression format, the

predefined elements including common elements representing the common structure for a

class of software applications and application specific elements of the application content,

the display parameters of the application content being retained in unencoded form; and a

generator module coupled to the decoder module for including the unencoded display

parameters and the decoded predefined elements in an uncompressed version of the

application configurable for subsequent execution on a runtime environment of the device.

SEIEF DESCRIPTION OF THE DEAWINGS

A better understanding can be obtained with reference to the following drawings and

detailed description herein below, in which:

Fig. 1 is d block diagram of a communication system that provides access to an

information source from communication devices;
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of the systemof Fig. 1; Fig. 5is a block diagramof a software
application conpression tool of the systemof Fig. 1; Fig. 6 is a further
exanpl e of the systemof Fig. 1 as a first conpressed soffivare
application systemtopology; and Fig. 7 is a further exanple of the system
of Fig. 1 as a second conpressed software application systemtopol ogy.
DETAI LED DESCRI PTION Network System Referring to Figure 1, a network
system 10 cofigr# Besbleckdliggrain of the §pvierenfified: 12 for interacting with one or
mor e generi Cyisni 0 i i 213, i . erver..18 and
associ at ed i%%o%ﬁ%??%hggg%ggghggaﬂéﬁ?%ﬁgﬁﬁygéggg%??%g%%ﬁgégﬁégggﬁgs 105 a
sui t abl efthg eysmp€EEi on channel , or conbinations of channels, such as

nodem seri alk. cgnneciion or .conputer twork includin W t hout .
limtation, a‘gt:ou‘pla(eﬁd’“i/é]‘%l%a‘ﬂr‘@ S%I%@%\}E‘CMC%WWF%Q&&WPPﬁ‘iﬁlPO‘P% mit ed
to the bAthesysedm oflie. data server 18 effectively provides the devices 12
with access to the information source 20 of the information service 13. The
finctionalit{®of s 4 Hedrdirgrapar sesipmier hadipmcoppysedepfarasrnmiesions a si ngl e
conput ebf &Y s{eim OfriRer;di stributed across nultiple conputer systems adapted
Wi th appropriate comunication interfaces. The devices 12 can be such as
but not | i ni Figds s thmksliagean pf 4 snfivpompscatandonhesdivkieo! dittee gewardfc
inforna@kg@.service 13 can be Wb Services and/or other services such as
but not |Iinited to SQ Databases, |DL-based CORBA and RM /11 OP systens,
and COM DCOMigofrisarferiha cxarhple bhhe systdneoSBigt 048 alidsedospréiast dtwareel ess
network 14 for connectin '%Ef wireless devices 12 to the WAN 16. -6 The
wirel esé @@T%@?mﬁﬁt%RQPé% ess communi cation devi ces adapted to operate

Within the Wl Bls@SErEQERMANIE BT 1h0 Byiel YOrE 14 2 SUGR BFpfesloQot@dre .
comuni cation device having at |east data and possibly voice communi cation

capabi | pRRlisationfsyptemtengitey. A wirel ess network gateway 15 provides an
interface between the wireless network 14 and the WAN 16, and perfornms such
functions as wirel ess device addressing, and storing and forwarding data to

and fr O?%TWLE% r@égéﬁip;ﬂ@)ﬂ ces 12. The wirel ess network gateway 15 shown in

Fi gure ace between :
Network System

Referring to Figure 1, a network system 10 comprises a plurality of devices 12 for

inferacting with one or more generic information services 13, provided by a data scrver 18
and associated information source 20, through request/response messages 105 a suitable
communication channel, or combinations of channels, such as modem, serial connection or
computer network including, without limitation, a coupled Wide Area Network (WAN) 16
such as but not limited to the Internet. The data server 18 effectively provides the devices 12
with access to the information source 20 of the information service 13. The functionality of
information service 13 can be integrated within a single computer system or be distributed
across muilipls computer systems adapted with appropriate communication interfaces. The
devices 12 can be such as but not limited to PDAs, cellilar phones, and the like. The generic
information service 13 can be Web Services and/or other services such as but not limited to
SQL Databases, IDL-based CORBA and RMI/HOP systems, and COM/DCOM components,

Further, the system 10 also has a wireless network 14 for comnecting the wireless devices 12
fo the WAN 16.



the wireless network 14 and a WAN 16 such as the Internet, for exanple.
Such functions as wreless device addressing, storing and forwardi ng data
to and fromthe wireless device 12, and other interface functions can be
perfornmed by the wireless network gateway 15. Depending on the
functionality provided by the wireless device 12, it may operate such as
but not limted to a data nessagi ng device, a two-way pager, a nobile

tel ephone with data nmessaging capabilities, a wreless Internet appliance,
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sel ecte bé exanple to represent the information services 13 in the
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be substituted for the web services if déesir Further, t net wor ks
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referre or t AT
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12 dest Uﬂ@ﬁw&%@m@ dDNaEd R oTRET S84y, MJSQE telB Yol WA lﬁess%méﬂétﬁﬁttlés%

subsyst em desi gned to operate within the bi t exTM nobi ['e ‘conmuni cati on
syst em dtirclat dMaCFMVanpiiibe ¢ oltunboarbisatioy dedas (Witbr easvidowi tedpbesy devi ce
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Service communi cat1on pes o Wi rel'8ss’ devi ces
and netwmm&moaomaaﬂamonmnmemnnamedmﬂﬁhmismsﬁﬁﬁﬁtoamdmﬁﬁﬁhddﬁcﬁexcﬁubed

herein na ted in conjunc rtually an rel ess

net wor k* %g ﬁ‘?f]l '\H\ﬁr‘)&% YIGFE G wlﬁé%g’r”i*"ﬁg %&?W%ﬁcﬁ?ddﬁ}/}?%ta FHE" devi ces
12 tranggivta tBOW Q6 by PaskR8tEREIRSHKE HESPORS & shaﬁﬁ%agi%ﬁmla% respectively,
when in communication with the data server 18 of the web services 13. The

devices 12 can operate as web clients of the web services 13 by using the

[ equest |1 esPABeRRS IR sdlited B dftpleq e TRRSAREARRLER L PRI On and

associ at ed dat
foilowmg descrlptzon of the system 10, for the sake of simplicity. However, itis recognized that

other generic information services 13 could be substituted for the web services 13, if desired.
Further, the networks 14, 16, and any appropriate gateway servers as needed to allow
mtercommunication among such networks, of the system 10 will hereafter be referred to

collectively as “the network 16” for the sake of simplicity.

The particular design of a2 communication subsystem within the wircless device 12 is
dependent upon the communication network 14 in which the wireless device 12 is intended to
operate. For example, a wireless device 12 destined for a North American market may include a
communication subsystem designed to operate within the MobitexTM mobile communication
system or DataTACTM mobile communication system, whereas a wireless device 12 intended

for use in Euwrope may incorporate a General Packet Radio Service (GPRS) communication
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content, for exanple requesting and receiving product pricing and
availability froman on-line nerchant. The web service 13 is an exanpl e of
a systemw th which client application prograns 302 (see Figure 2) on the
devices 12 interact via the network 16 in order to provide utility to
users of the devices 12 . The network system 10 enpl oys a conpression
schene for reduci n? the size of the applications 302, as further described
bel ow, WHPS¥HeRa R s Dnseal Wispless devireand Demgets e #so eomtpiamiaterbt Thsrskstags

bandw dt,hg hdgsati ; b §e ' . : e used
o tranehor e Sab@Tbreal bl Bo hERONSER SURhod i BREAE Sy MR g

di spl ayapiverldit and WuelpssdeopetZat i on (for exanple) of the applications 302 on
the device 12 , during interaction with the web service 13. For satisfying
t he appropriate request/response nessages 105 of the web service 13, the
data server R8fepaip aoirmifgost g tw delictNE hratboimml i@Bive tere@edBedpbheugh

vari ous prot ocgd’?s_ﬁﬁééuc{{ as1 but not limted to HITTP and conponent API) for
exposi nél?ergﬁaig'éﬁl t PHRETHRYS SVHCB gt Lo Etavan Sjithethe date wryer AP pf the atebon progr ans
302 (segeficaul® TR} doficdsNe cHEYIERS aslieh HRARUI NS sclBla 156) ¥&hy 8. the
devices 12 may access any information source 20 that can commuhicate wth
t he dat &REF{ePoNE mepprgetHtddn dwrfoen of@essage lard ifomation anhssswedicddrnai ce 13
interfa Of . : - I.17] t 0. speci.fi.cation usi one or
mor e sty uRthr o aea S LRE bt ihe bioThc Bloh SR REUE B el Gl

Ser vi cesneDdwot | Phd web deaviguidigie ag Wabiple aiitckysBusiittesBiclPtixee ssplibxanut i on
Language D(BPE @ TheF.i nfgr%ﬁ%i n.soyrce 20 may be a local data store at
the dat & &P VetO2(gre Tigura 2y Ahile deviges & jeragsinie getiorh! ainedsr &epigwide ( not
shown) , utifigrio @X0Pt Be ddvidlet M2 Th hewdat @st%ﬁlrI‘(Pénp]:@/s%%gmbgb@sibr{‘éc@léﬁ@%ron

source 20 nay conprise a distributed web service 13 and communicate
t hr ough "¥Heng dissaet i appheations Hg. erfartherdesonibed belowatwiaeh ¢andie ustrbfodi r ect

connect i A j i > I: yurce 20 e -8
conei der SA°SrE OPARC PRUT O P R LOLIRLLBE: DENRGRR TR S "«
dat a mayrdserged tdiere used tuiestsd theypplivaiidenite end3r asocaed mbRadb einclawinge 12 by

t he i nfarmti,on urce 20 without first eing requested, It wll be

appr eci gfsggy?’ﬁ%gﬁ@ﬁ%’“%f’%?%nﬂgoﬁ e’é%’ﬂﬁ@é’@% PeiFg TG Poraleitnd . dat a
server U8rigf inspEoR B hd e entie faci | itate data exchange for the web
service 13, if desired. The application prograns 302 (see Figure 2) of the
device 12 can use the business logic of the informtion source 20

simlarly torgadaliif@edBhRBHaR @B RRbE%E ieagf T4y service 13,
the data server 18 can communicate with the information source 20 through various protocols -
(such as but not limited fo HT'TP and component API) for exposing relevant business logic
(methods) to client application programs 302 (see Figure 2) of the devices 12 . Through the
data server 18, the devices 12 may access any information source 20 that can communicate
with the data server 18. The data server 1§ can also contain the web service 13 interface
software, such as but not Hmited to specification using one or more structured definition
and/or seripting languages such as Web Services Description Language (WSDL) and
Busmess Process Execution Language (BPEL). The information source 20 may be a local
data store at the data server 18, or a remote store associated with a web server (not shown),
for example. Further, the data server 18 and the information source 20 may comprise a
distributed web service 13 and communicate through the network 16, including the Internet,

rather than the direct connection as shown in Figure 1. The information source 20 can be
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It is recognized that the client application program 302 can be

downl oaded/ upl oaded in relation to the information source 20, through the
nmessages 105 via the network 16, directly to the devices 12. It is further
recogni zed that the devices 12 can communicate with one or nore web
services 13 via the network 16. It is also recognized that the devices 12
could be directly coupled to the information source 20, thereby bypassing
t he dat grselespd psoirge fipm whidsdatadg availgblgia de datipe 82 ¢ Shisidglamsyibesgherf unct i ons
of the . 723 ' ,r he gate .15 t he

ot or et o Saty Ee'etfe 28 B kIPARRLI T md R RSB YaG Qe

provi debeing wruassedmitlva]! beaypreoathbd thet thhexfaatatios srwer 20kBuRingedsheati tfeor mat i on

source 20, Al though the w reless. device 12, the_wrel ess network 14, and
sl dB B ety B il iRt g e e o osed syst erms

the wirefe¥d'R
and net baitsd.may al so be applicable to various types of wireless network

t opol ogi es, wirel ess conmuni cation systens, and wireless devices. For
exanpl e, processing resources and conmuni cation |ink bandwi dth tend not to

be as | 1 LA pricAER @R kOTR Webhighkh SFtcalddioph 5 e6h GOBMBMBREAL T on 11 nks

as for wirel ess devices and w reless conmuni cation networks,
conpr eskeiR@l thtanBimetionfsoerat 20 sraylailntosoiting aimpheherathjon®r alfisetipriovi de f or

faster fr via wred nections erver vironnent In
gener al " REEleed b A IR A By SRR o0 et
Br owser xcbise tb ta thfow@lation toutier A0e thrdu@RAlFinesare ¢o B 6ia it HedSdrk UG L difeit@nd
appl i ca%)i ﬁn(i.f. OiB?i Eali{% started as a %generi ¢ machi ne-to-nmachi ne (MM
cormmuni Clai TGP ot'ochi ] ‘b\‘%ﬁecé’g‘ﬁlﬁdc@? thesdeyices be EBYRoHBrUnCaty wltaePIf or  any
Ser Vi CembRwa #he&Rs ( IR Oket $EAM6C 81 fs%ss%b%%ﬁ%{d tﬁ%?t% 11%9&(%&'@ E&AE HONS.

, ol J

Based on a set of standard protocols (e.g. ect Access
Pr ot ocoflirqctipppled.tg therinfpangmt sparse 2. phardry, byPissioglerdata sendrsi 18 #gr at i on

(uDDI)) I -can..proyide a lLat form neutral .conmuni cation

i pe. ) pisHER BEMGRD. dnaER GOl of B B O h Bt Ot

asynchr mioths gatewnuiti @ahd formesaagese 205s dEneibsybilem 10 HhlikiioHseviker €l at es
pr ef er abl Y; toft he S2C nodel .and deals with the consuner of the web service
13 oper BPYIE ¥ FEMRGTRYFORGMehe Sthichar 18and de informatier &pwrsaiP t o Fi gure 1,

the web service 13 provides the information nessages 105 which are used by
the client application program 302 (see Figure 2) of the devices 12.

Al t er nat i vel ythogeh ithe wiaelpssi dswice fl Rethpetireless vetorkl 34.rmay thewables matdotlise t he

i nfor magdeQihy 15 are shown in Fig. 1, the disclosed systems and methods may also be applicable to
various types of wireless network topologies, wireless communication systems, and wireless
devices. For example, processing resources and communication link bandwidth tend not to be as
limited for desktop computer systems and wired communication links as for wireless devices and
wireless communication networks, but compressing the size of data may in some

implementations also provide for faster transfer of documents via wired connections.

Server Environment

In general, web services 13 have come as a replacement for legacy Browser-based and
Client-Server TCP/IP connected infrastructure and applications. Originally started as a
generic machine-to-machine (M2M) communication protocol, web services 13 are becoming
a standard for any service-to-service (S28) or service to consumer (S2C) communications.

Based on a set of standard profocols (e.g. WSDL, Simple Object Access Protocol (SOAP),
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nmessages 105 provided by the devices 12, or performtasks on behal f of
client application prograns 302 executed on the devices 11. The web
service 13 can be considered a software service of the data server 18,
whi ch can inplenent an interface expressed using WSDL regi stered in UDDI
and can comuni cate through nmessages 105 with client devices 12 by being
exposed_over the network 104 through SOAP. SOAP is a specification that
def i nesUatyersiNpesergrtions Disenvepmandintesegers (WOBD).ivwrblsattiosy | Aicamairbvifior ned XML

fragme Np1af; | 36 Joﬂmﬁ%ﬁoﬁ#‘igmt é{‘ain?}ets)%{/[ﬂ-al;[aisé/de l%&ﬁ%\@q%p\r’éﬁtgﬁc ! g1iwcg 13 may

use ot her known conmuni catrl O ’brotoc , nmessage and- t he
i nt er f azel/greyyrivhropspreesseaidatioronbengend DS . sEiadystes: 10l difguuages:ldtdsan descri bed

o agal NeTEH GUreer Pl sl soaror Bl E68ua o B Hibreries Llamatibout not -

| m t edfibm sombickerit edrephoddsce IPDAs, two-way pagers or dual - node
communi cati on devices. The devices 12 include a network connection
interface 200, such as a wireless transceiver, serial/parallel port or a

moder n, coupkgehink & pggg[gqg:;hié%b%é%mwsgmg‘?aég 4R ihf%ﬁﬁ?tﬁ)hrn?c%&dféreﬁ]ﬁoﬁod“ The

connection interface 200 is connect abl uring operation o e devices 12
to the wachordused gy ths glitnt applicefianhzogime b @kscaigpweZk oflthe Byvicdk de. exanpl e, RF
l'i nks, Lch.: S, ik viges .12 1o communi cate wi.th each other and

with ex%@?ﬁ%‘%ggg%ﬁﬁgél§ﬁg'c%é?$ﬁgmﬂé m%%?@?&%“f@f“ﬂVf%EPﬂ%“Wetmork 16 and

t o coordiestage 10heroviigd 88 therde sipeiioe ormshag eskd Obbdaireernt Aglicdsant
application 02 and the web service 13. The network 16 supports

I rans
the tr aﬁ@ﬁﬁaggﬁﬁ GXE‘GFteg gk Peidevierie Ir ddgast rraisdAsan hecwadesd 205t e ween
devi cessehdc@bitheadLEer 18018 En iMBlctlnt zﬁlriﬁteﬁgéaytlﬁg_ %@%g?@m%lg@s twork 16.
| -

The network 16 may al so support voice conmmunic tel ephone calls
bet weenSBRET W] | . A7 cgndorivmnicets twhighhnesazce k@ ewilabliano deviees n2byor k. 16.

The pagtic) ' { twor n i.on interface 200 within the
i rel s e KRt Aol A O R E SR s el Btnraae on

net wor kXML formyttfbcthe tidssapdsriOb dadudiey b 01l ¥2mied XNntfeRaest delogy@grat e. For
exarrpleS %ge mﬁrqléﬁs device 12 destined for a North Anerican , market may

i ncl ude®PhE CHERET KIEBRRMLE T FhicBrifaliansoise odsr Byt e aputaion wi thin the
Mobi t exprbldcBRbhéade QB RhGAT ARNhSHEL AR Qhy E@é}%?ﬁ&dﬁMO[H@pMa@s&Q%gum cation
system whereas the wireless device 12 intended for use in Europe may

i ncor poraEwees teandeseibepabstior ammui@Eew Wb t{eGRRBEs the net work connecti on
interface 200. O her types of wirel ess devices :

Communication Device

Referring to again to Figures 1 and 2, the devices 12 are devices such as but not
limited to mobile telephones, PDAs, two-way pagers or dual-mode communication devices.
The devices 12 include a network connection interface 200, such as a wireless transceiver,
serial/parallel port or a modem, coupled via connection 218 to a device infrastructure 204.
The connection interface 200 is connectable during operation of the devices 12 to the network
16, such as to the wireless network 14 by, for cxample, RF links, which enables the devices
12 1o communicate with each other and with external systems (such as the web service 13
via the network 16 and to coordinate the request/response messages 105 between the client
application programs 302 and the web service 13. The network 16 supports the (ransmission
of data in the request/response messages 105 between devices 12 and external systems, which

are connected to the network 16. The network 16 may also support voice communication for
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and data transm ssion protocols are also contenpl ated, such as but not
limted to Code Division Multiple Access (CDMA). Referring again to Figure
2, the devices 12 also have a user interface 202, coupled to the device
infrastructure 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 QNAERTY keyboard, a keypad, a trackwheel, a stylus, a
mouse, ilarhercosHobrwegndhe dryiags 67 ausdqyines whishcee extueh tade aptwiodDL & cFhsen

d! spl ayp@r{l%&raeﬁg@%ﬁ&ﬁé 0 kfc hﬁcectl%ﬁ; n?&?ace ?;O(S &Hﬁm tﬁ wﬁelgés\ﬁ%\’uﬁshl? w1t11 t he

di splay can al so~“be use I ce as con
devi ce bnfspasdentigtonrte: wﬁﬂdss cjﬂraeums:emn xmt\emfkaéen 2O hitls: \eamq:lbﬁyleﬁc&)m fshe user

of the devi,ce 12 t ordln t he u s[res nmes e messages 105
over ¢ i TET eribrst SBRCRR Breny e SrTo i By 101§ N ARRTFERT | on

progr anﬁlaB@Qme/ maluﬁé i@ RibtwoulnE drifBot R VA GRRROD d@%ﬁmdfwéﬁem wiB®Ghd bed bel ow.
Referriﬂgﬁagaln to Figure 2, operation of the device 12 is enabled by the

devi ce fEashy laeltllircemgnwwwya@% ce’é)aifafﬁﬁ%EM mebllﬁ@nmlqaﬁ@m sigtem, o
conput efLBERCES $0E14AB RO 3lendBS BR C&b@ﬁl%r b€ a8 Qeraf PRLGOMPUL er

processor 208 can I nclude one or nore pro 55|ng el enents that may include
one or RwﬁeS@@M@KQPRﬁh%QGQEM§¢@m@gﬁmngnaﬁdb@ﬁos@émra@muﬁummmsed@M®ﬂessors

e opef SRR Rt it s kw905 S Flas EEF TR REAf Hete 202 and the

client Diwgibi MeltgikvAceeE@EDMAN6 of the device 12 by executing rel ated
instructions, which are provided by an operating system and client
application prograns 302 located in the nenory nodule 210. -11 Further, it

i's recogni zefeftARL aENE tIB¥LE, 1B fdéﬁéésriu%ﬁs‘drhﬁvggﬂsep ﬁf’exl‘a@é’b lgal&iotgp ut er
readabl e storage medi um 212 coupled to the processor rovi di ng

|nstrucﬁﬁéﬁ@c%@ﬁ@ﬁéwﬂ@@%%ﬁsgwnmﬁgalaﬁhﬂbmut@iMmhdhﬂpdaMehcwnbﬁﬂwaﬂnl|cat|on
progra 11;%%%%5& El&%d&% }’ more ngs?l in ]dgﬂgtf-l_%hsgcl? EChLY %c\%gmugegq gﬁ%ﬁg‘lj um 212

can inc ar dwar e a Por’s nly,

magnet i keythb&k s3 kaypgh e tiaciovilaples sopk) a:mlnhs)é, 4 ﬁﬁﬁ&;ﬁbﬁe mﬁldlwmes beputaiviceD DVD
ROMS, and nenngéDcards I.n eagh case, the conputer readable nmedium 212 may

take t h&PaF AT bFPscermfieplay aid/oraspeaksr df theseresn is dopsl sensivertienithgi sk dri ve,

solid sHighiey OBIEYbe 8 & th@lﬁse%%xﬁe@iéb g?&’oﬂh@]l&ﬂ?}r e ABVide lﬁﬁgégrlu@tu?elo I't
shoul d be noted that the above sted exanple conputer bl e nedi uns

212 can?¥e Theageranterage Z&Emlmmdrbyéwmm@dﬁwqeﬂ2|ts coordinate the

requests/responsc message messages 105 over the system 10 (see Figure 1) as employed by

chient application programs 302 of a client runtime environment 206, further described below.

Referring again to Figure 2, operation of the device 12 is enabled by the device
infrastructure 204. The device infrastructure 204 includes a computer processor 208 and an
associated memory module 210; the computer processor 208 can include one or more
processing elements that may include one or more general purposc processors and/or special
purpose processors {£.g., ASICs, FPGAs, DSPs, ete.). The computer processor 208
manipuiates the operation of the network interface 200, the user interface 202 and the client
runtime environment 206 of the device 12 by executing related instructions, which are
provided by an operating system and client application programs 302 focated in the memory

module 210.
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al so recogni zed that the instructions to the processor 208 and/or to

| oad/ update client application prograns 302 in the nmenory nodul e 210 can
be provided over the network 16 (see Figure 1) by the web service 13 (or
third party source) to configure the device 12 for interaction with the
web services 13. Referring to Figure 2, the device 12 executes the
application prograns 302 by the client runtinme environment 206, which can
convert the %W@Nﬂd&ﬁﬁ@W@NQQQ&Nﬁh@dMQEHMQHU@d@eZOmhmmhdméeem&mmnﬁd by a

process f fruet ur e such ru tinme

envi r on(rilréarﬁitg @@gﬂg&lgtz %gglgln 2 OFé} %g) tav%rof:esﬁcfl&%g gdrr pl%VéélBgmrgH%C“ﬁP%E? 8ing

f r amewopkoc2G6r 18 ald/og iw}emilﬁiﬁm{ecﬁeﬁj&pp!ﬁah&ﬁ pdkiang|392 it e naply Salhiens 302
may be %Sc%eego apsmrllatleﬁ code %2 |n'1[ e{lll;c){ (ﬁt %d by (%g?t her software nodul e
or operdting syt OF e HR MG 2 £30 nehda Ryrdwgiernd/or soiirasomsh A iy

appl i catiagns edDPlassy, b dille, hepriioabe, ro?ﬁ&dilﬁ?ea%ﬁ%b hRAMRMNuRLOVI ded by

t he devq{@vﬁ Referring again to Figure e client runtinc environnent

provi de &Y and eneinpyy exd. B e%?br?ﬁ%g@@é@np?éielrm%@btehee@wL«d:iéslajtZ
oper at e r runtime
p tAe tﬂlﬁﬂanﬁ lof eahsi 8k %gp Q{E?t@ c\éﬁs% hlrreﬂ dis cP*x eogfolhg ﬁ%erng?rpclﬁé hosti ng

envi ronnent of the devices I's pref era cap a
and exec@di W@*AM@r@‘rld@i‘m tlaappd:m@am(ﬁnlemlt)gital‘rml&ﬁanmed ﬂnhahélehﬁv@exstka if

cel oot e AT LBy ARG ChE R T s feBipribzomBlednier Ropeci 1 c

functi orasomécoglhsedahatem inEtHiatibiao ﬁberdS&EH@SEB@S ﬁﬁ?br't@lbla&yq?d?ﬁ@&ﬂnt as but not
ort for | an uage coordi nating nmenory all ocation

limted t
net wor ki Wa“’amﬁﬁﬁ%ré%ﬁ@ it "d%?f’%ﬁo’d’lﬁ‘?% %Llﬁ@a@gép@ﬁdé@]QVEféhﬂ)‘re@WW&tllﬁng
gr aphi C$se@Figan: DRk wgﬁééhgge of (o} B84 8}%{ [oAAR ﬁ)scoéﬁglﬁgqxeptfe%ce b @aaccess to

core object oriented classes and suppo |Ie rarres npl es of
t he runﬂlif?r‘é‘?f@ﬁ\}’i’lﬂtihwnbservmﬁllénent ed by the devi ces 12 can include such as
but not limted to Common Language Runtine (CLR) by M crosoft and Java
Runtinme Environment (JRE) by Sun M crosystens, which facilitate

gener ati on, RefanBiiis Sigam,2, drdicviceCEpidcoRs Bk a gﬂ%aﬁ@ﬁﬁéﬂénﬁ@% 5991% 105
bet ween web service 13 and the devices 1 ressi on Schene In

gener al Cﬁ?}ﬁFlgﬂtlwsmh‘ﬁ‘fim?cﬂf‘é%qﬁ@H’hkcﬁ&é’é"‘?"é’eIF&maﬁpl}cagﬁwoﬁgﬂianﬂdﬁw qodet he vari ety
of  di f lcnd exdeRtOYIRPocREAHREE R cegﬁ\ﬁjaﬁﬁ]%tf‘u} O4XMn1t¥ple sucﬁrun ) 1s

becom ng the structured definition [anguage o chor ce use sof twar e
applic afaioneers aeuld petsntiallyiba gvailable for use by the processing framework 206 of a

given device 12. Alternatively, the applications 302 may be executed as native code or

interpreted by another software module or operating system on the device 12. In any event,

the component applications 302 are run in the terminal runtime environment provided by the
device 12,

Referring again to Figure 1, the clisnt runtime environment provided by the devices
12 can be configured to make the devices 12 operate as web clients of the web services 13.
The client runtims environment of the devices 12 is preferably capable of generating, hosting
and executing the client application programs 302 on the device 12; if multiple runtime
environments are available, a particular one can be selected for use with a given application
- program 302. Further, specific functions of the client runtime environment can include such
as but not limited to support for language, coordinating memory allocation, networking,

management of data during /O operations, coordinating graphics on an oufput device of the
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XM., one can define software application screens, data structures, and
nmessages exchanged through request/response nessages 105 between the
devices 12 and the data servers 18 or application service providers 13.
The devi ce-based execution environment 206 either generates native

sof tware code conponents from | anguage (e.g. XM.) definitions of the
application 302 or directly operates on the structured definition |anguage
used t o dexisreissant ipeovidippbdcestio oore 8bRct orianted blessewvarddsippditing ﬁlwsr’hbrmos

environ executes. the transl at es
the XML CO lg?egg%%m%ﬁg%l}ereélglﬁghn 5 lmﬁ)életn?c\l}?%%ﬁ% ‘f%ffl‘%i%%"f“é’t“’rllﬂ% SUSE Por to
execut i dmt ndfhmxi)él%.o @pqnmadjan@iag@wantﬁ@é (OMR) &y ApiptdsSakaORvaRMahApers to build
sof twar e. | i jons 302 targeted to different devices 12 with m ni nal

P SRS s

portab|IIW9 Fropigemsy which fstiitte sencemivrs BEBHEOROBI( see Fi gure
2) to becapliéh dhd IM@BI%Qﬁesﬂc%@l@g\ﬂet\ﬂ&fl'tﬁbex%b RPRLd Pﬁddqmdevwé?lﬁ ormat of

associ ated XM. definitions preferably conplies with a. predefined
application definition tenplate 42 (see Figure 4), such as but not limted
to a. Lsidy®Gemgef i nition (DTD) or an r M. schema- This creates a

uni que situation ere both the device 12 and the content or service
provider 13 the definition for ncluded in the
definition tzlg%{ are “ﬁvfwlesﬁ'%@péwathgél R CRHBRICS TRV B A é“éh&]f‘ff VaER Appl i cation
302 defdiffiirtritdaplbpnaabiapbond 4esicbeORPBIMIUTDL 3 ahple) g;ﬁﬁ@élﬁirn @@pr essi on of
g i n known WBXM

t he XlVIh sof% pllcat n. 302 over that commonly use
conpr esSHHHe %%?ﬂi‘id@guasﬁ 0 1°1°Fé@d’@%%&wﬁﬁa’%’ﬂq@é%éﬁﬁwl@és Ssinged
Compr eSSIMIN, GhaE: o Khre AFARMI ANRI:AE 1hR5ANZ:, LAMAS, &I%Q{;ﬁa%gac{ el

structured definition | anguages havi ng prede Nt ron -13
s uc h as youshyequasi/iepnonse messegehéps hawkwm dnguad@send thelkudisageeagioat | ons of

ﬁﬁ%%&l@él‘?\ﬁccgg%lrfﬁgga ll'g)'srl‘péa de oe 3& legz\e?f %%%rri\fe}}a:hg}egis&% CFHVF | ement at | ons,

|nprove§ conpr essi can 'e.g. binary

obf us catgewmjtesafatiat sdfzast ccﬁiamnpm&ﬂtsdiosxpiaag@ge (136% ML @FRonEBKILEY a
dlstlnct n dur i ng ession of the cont ent the application 302
bet ween ? H° H‘?%%qu}aﬂ/ tORCEH OB tesitagiuEpd datinitipn iangpage srrd to seresfthe he

appl i catapgiRa@@2302. fh oﬁiﬁﬁﬁoﬁ@ﬁﬁémnﬁﬂls l‘,n\ﬁfoﬁgl%{] 1 R ARG RAL! tg [SgRAt s maybe
encoded, such as XML tags and attributes that are conmon for a given class

of sof t APEappIEdEmplaies hertML apd intet donmsepdio hivivealesprdshaitiar e not
dlsplaygg Aol %%ﬁu&?d user of the devices 12. Those paraneters of the
appllcatlon 302"cContent that are di spl ayed to the user of the device 12 are

The XML approach allows software application developers to build software
applications 302 targefed to different devices 12 with minimal portability issues. In order for
the execution environment 206 (see Figure 2) to be able to interact with XML-defined
applications, the format of associated XML definitions preferably complies with a predefined
application definition templats 42 (sce Figure 4), such as but not limited to a Document Type
Definition (DTD) or an XML schema. This creates a unique situation whers both the device
12 and the content or service provider 13 share knoviedge of the definition format included
in the definition template 42, This shared knowledge of the software application 302
definition format provides an opportunity for greater compression of the XML software
application 302 over that commonly used in known WBXML compression, by example. It is
recognized that the below described compression scheme for XML based applications 302

can be applied to other structured definition languages having predefined definition formats,
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not encoded by the conpression schene. The conpressi on scheme can thereby
reduce the size of an over-the-air (OTA) provisioned, Xl VIL-defined,
software application 302, for exanple. Thus, the conpression schene, as
further described below, can exploit the fact that only displayable

dat a/ paranmeters (to application users on the user interface 202 of the
device 12 - see Figure 2) are sent via nessages 105 to the device 12

wi t hout EEhT Y apidhnilcddrnrisr mprar énpwises Brlbdareriyisohob¥Mint er nal nanes and
attributes of the software application 302 can be binary encoded and sent
to the device 12 in the conpressed form On the device 12, there can be no
need to decode a@dqeblecfe\miﬂodédthplrEdeibierfadurnianmmmpblmmtdtibm @spibecd he

original od S tributes ( Ioper inition),
because t Hg)s e gl? é‘%‘g‘ﬁﬁ C%nn% a&é%iveato IR IR ATA @ﬁdﬁﬁ?ﬁ’ 9 fﬂ“ﬁi})e?fdaf &dfiﬁ@nﬁ ser on
t he userndnntigifyac éati@ﬂeréﬁy hflengedib 6132 dfiS@eohipsidiien oPhe cHROME ol Val to

t he device, 12, S@%oded appl %)ﬁa n internal nanmes and attributes of the
conpr essBIICHISN PP ERENtD- YF d%‘@)ﬁ%‘”%ﬂ%@ﬁéh‘ﬁé@lt%@lwe@fﬁ%r rest ored

t o genergbhBehtion SA ACLRE c§s%§1%%ﬂﬁﬁédeﬂmc?zg)})ﬂ@%doﬁ%leﬁ%qg b%telﬂgddeﬁ Xs%gﬁlt abl e

formats) or kept in t he conpressed y Tormat ing on
execut i O "8 itacs ane#tribpes thad e cringwndor) givapdiss bf mm@;e driplicgions egbgni sed

that th ersjon f ts other,than binary
for 1 opyEaampEan i BRI SN A T RE R B o Biies® o e

appl i catpammasmoftﬂeﬁmmm@ 300 chhignirteat 4rc didpldyed Rohedsdr bﬁtherBﬁcé epkate 42
can be sh %}ﬁ%}/@en t he devi ce gﬁi and the web service 13 g. a content
or servit e‘bCPS § CURPIERERSE M e SRMBESSSIoTscheme qap tgighyre ’Pf“@rf@? ore be
avai | ab|@efcﬁffand@&ﬂﬁdwﬂg(@m&u@@ﬁéd SAlL-255RLSTRIL R aiﬁn jortho,gh,EMENt  tags
and attrlbutes comon to a plurality of application at ’provi si oni ng

time, irF*#Hale event the runt| me envi ronment 206 requi red decoded el enents
for processing. Further, the tenplate 42 contents can include the
predefi ned application eI enents of the application program 302, as
conpared to tlhes, dlmmpcabiby sdieamgisioriel dpRAb&] Keﬁiivﬁ&bﬂy}qb&ethlaa&oaﬂﬁt ers)

i nt ended Foérf%‘ﬁ 20 the u interface 202 (see Figure 2). These

di spl ay ‘8 P %&g’ a“&é%%@%ﬁtéﬂwdwdwéap 1Rp usgr 186%%"?498%19@&0% ce 13

and t he 10sedes Fiphard 1) @rek@Mi 68 mbssages A0S & Bl AGiYe 1”1 \Qﬁﬁ&ht@@ﬁﬁ piRGidI0 @91?90& 0
SO

repeatedl y Pass a conpression dictionary 38 with the encoded twar e
appl i catrgisinebelanenty wrheeitend vave aud spiobises’ of dleprodiv arreppligation 305can t

shoul d t?)% bﬁlﬁ?ﬁ&fébcﬁﬁ%& bak «f A aBNELREY Y &)gn%fx L0&ARP B, AL dewceﬁBet ;L1 c and

conmon
can be no need to decode these encoded predefined names and attributes to the original

unencoded names and attributes (as per developer definition), because these are only stored
internally and not displayed to the user on the user interface 202 of the device 12 {sce Figure
2). Upon arrival to the device 12, encoded application internal names and attributes of the
compressed application 302 can in some implementations be cither restored to generated
characler scquences (i.¢. hative code or other executable formats) or kept in the compressed
binary format, depending on the sxecution environment 206 (see Figure 2) capabilities. Itis
recognised that the compression scheme could use conversion formats other than binary for

representation of the compressed predefined elements of the application 302.

Referring to Figure 4, it is noted that the template 42 can be shared between the device

12 and the web service 13 (c.g. a content or service provider) of the application 302, and
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definitions do not typically contain any information displayable to the
devi ce user and can be kept in encoded formto further reduce the
application 302 footprint when | oaded or otherw se provisioned on the
device 12. The dictionary 38, for exanple, could use a binary conpression
format, as desired. Referring again to Figure 4 the runtine environnment 206
of the device 12 is configured for handling conpressed software
appl i cawbuldsheg@rerbe cedilable forf dscodizmempbren apiplicativa clemsssdgesXMbslcmbse
skilled._ in th pr te ctly
i nvol ve%fg dh(%m tlesncéor%%onal% X Ef éﬁ 5t £ %ma@ons)ﬁ?il)%g ﬁ%ggg)%%g&gefg{@ﬁcl uded in
Fig. 4,cantht ha;mmeteharcdﬁwncmarzqm;eﬂ|deaidk:&eﬁemelhtslﬁ:e$>;cfoa$sﬁrtgerFuaberpmaent s than
t hose sho uch as in Fgure 2. _Th vice 12 enabled for .conpressed
o tviar B TEGI RS e A HBHCACIBRC O BEFRIGHITY Servi co 32
t hat SU?@Q{ahﬁ(ﬁOisi gﬁrcél@;pﬂhlc @@Edlﬁﬂal@%mﬁkﬂWIQﬁaﬁMEpﬁ?ﬂ)l&ﬁd"amétgﬂsyde an

i

appl i cati on decoder deconpressin restoring the received

conpr es Béadxhor display Pr Bieivety igetace PR (seo ity é%gél dhesgidesplay stempnsgappe t he
dec Ode.r ﬁ%% agﬁ%é%%%@galéfe%@eg TEkce 19 b \!119 q ryotdt Qdécv@cé: lqec odi ng of ~conmon

predefi nanes and attributes an application
speci fi acairénglmthdiemaiy@nao yeafil2 répeatedly pesssomgresiedétiiomdy Hpwplth 6at | on-

ol {12, ShETER ol ) Y. 0ALEDL o ALALSL COMBRGS, e decodr

t o decogeutdie e@pRa Mihe lced@iisdaginel aiptitdtbulspsci ihindogatonditd ne t he
application 302 resources. The application -15 definition tenplate 42

cont ai néefinifioys ﬁappﬁwna%wn&a}ﬁ’ealwﬁﬁwt@ﬁ Aiselebbe rthe $iGIGERIE PEsEe of
appl i cagi r{fmen%%d 1550 R&LHRAE JeduRl th%ﬁmaﬁox?}tﬁz% iU he Qbadel BY &tﬁawdis% by a

DTD or schema, and can al so contal n know edge about di spl ayabl e
par anet g:rosmmddomﬂneﬂemml’? erfeatidivhay3&t far fampdn orudd nma ngaryhe processing
and di SFIB% Cfe Adsec nd val ue decoder/ nane generator 40 uses the
appl i ca I8P 23PEY®0nary 402 to restore, and validate in sone

i npl enentations, for exanple, if required by the runtinme 206, predefined
application- speC| fic elements. Optionally, the second decoder 40 further
processes t hReferriggapsip ngna‘éfééd@ﬁmﬁb’ﬁlPle%‘éfqnﬁﬁnW oA dsVicE 6hit 0 generate or

[ estor ecSuAe S RARAL AbIELAUb RyaXAbiRAoMNBH fecbREd BBV LGH: hé on

au
environnent 206 is unable to store and execute t%ese aran&%r In the
conpr esswshagarlipht Those skilled in the art will appreciate that only the components directly

involved in handling compressed software applications 302 are included in Fig, 4, and that
the device 12 typically includes further components than those shown, such as in Figure 2.
The device 12 enabled for compressed software applications 302 includes an application
provisioning service 32 that supports software application 302 downloading, and can include
an application decoder 34 for decompressing or restoring the received compressed XML

application 302.

The comprassion dictionary 38 of the decoder 34 contains a conunon element
dictionary 400 for decoding of common predefined elements (e.g. XML names and attributes)
and an application specific element dictionary 402 for processing predefined application-
specific elements (c.g. attribute values). A first common element decoder 36 (such as but not
limited to an WBXML decoder ) uses the dictionary 400 to decode the common XML

elements and attributes which can define the application 302 resources. The application
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Referring again to Figure 4, when the conpressed application 302 definition
is provisioned to the device 12, the first decoder 36 retrieves the
dictionary 400 for the corresponding class of wireless software
applications 302 fromthe conpression dictionary 38 and decodes the common
predefined XML el enents and attributes accordingly. After decoding common
predefi nedXM. el enents and attri butes, the partially decoded application
302 defMnfmh@nwﬁ@kwaﬁéamﬁm@lnhengem@hmﬂdbtﬁmenmﬂ@mmuWn@Mh¢ng1@m3$fthe

|
ZBBI : gg% F@ n%ag‘g)né"gjiog’i ¢ dgfi?ecétilﬁp‘:t@‘%‘r’ qsuzlé asq)&g f‘g’%ﬁgy %Hiﬁ)c?iﬁn@(MHf or mat i on

of the aptmmagatdm alse ophtalh &ndlcige Jbetxﬂ’dﬁ}\ll@dbk@aﬁﬂl@tEWaﬁg%ﬁM sper handl i ng
and assiﬁn @t of the deche&@attrlbute val ues for both the common and
appl i cat® WHaUp e 1 eoorsdmatpg the propry s dBlax Blsreoé af iserenda8luglef i ni tion s

opt i onaldeyodbitidntetenBaRs 28 584 ti@agbhcedt10§ grend d%%ﬂ&? ﬁOf& £ QoOHRI et e

conversion of the decoded attributes, typically frombinary to text. Wen
ready, tRddaRiaseed lla@pﬁlipléafﬁqmrfos@@n@éﬂf Limequinsd by hepantied26o predefuggpl i cat i on
provi si g > n I for execH tion on the
devi ce gﬂﬂﬂuéFé%h?gggﬁﬁPgegmuﬁngt gg& %%%% %%%bf%g118“%ﬁﬁ8; Y conponent s
and operesuitmg dacrode(ahmﬂscamnl EOQaIblﬁxﬁtmﬂitm g&eﬁmﬂmngasm&sﬁﬁge&r—b%d GeeRutdi gure 1)
vice 12 fromthe web rvice 13 during operation of the

recei ved

provisioﬁ@%s& g@%¢3ﬁﬁf?%%wP%ﬂ“ﬁ@ﬂﬁ?ﬁﬁﬁg6?“”??t?g”?ﬁW?ﬁé?“ dBB§ni sed t hat
t he deC@&QMeéﬁxﬁ@&cb@gh@@ﬁﬁggﬂaed as having the two specialized decoders
34, 40, as described above, or can be represented as a conbi ned decoder

for decoding both common and application specific predefined elenents. It

s Turther 1 QeRAMESRUDlalde AREARch R CAULM BR0 daRIAIRALSE on Lhe data

server 18 and/or t tron source Service 13 - 16 (see
Fi gure D)0v18ﬁcmed @teﬁbodmnge thehedonpiceskedls mtmiveArWe dictiamyy neEsRages 105 recei ved

fromthe cti ent f the web service 13.

Fur ther o P i SRaltis e RearBiioer iy rosn e shmbi- SepAiEn Hom ¢ he
decoder aa@d@ndes thdhednrhhepdegnel mm@ﬁ@%al(dmﬁmutemc%f@ﬁglﬁ%h& the runtine
envi ronnent_ 206) can decode a_ portion or all of the predefined comobn and

appl i catFeNIngseEImPreledneidL edemenssindatiribpes 1118@@62@&’@600@#@&9@1%10%
envi r onagA e 498,50 Lsg &nd REo Y BLLRPR 1k, %he anpl cat
specific elements g (ﬁﬁave the conmon éTénenﬁ%ggﬁh @hc ggﬁﬁ“@ Sed for mat
on the daNiboay 4(122‘60 d@edcbnmchljn@pﬁliguioﬂ,sp@lim aeiludivageamsilicatigof t war e
appl i catjon co SIOP t 0ol
RO YIRS, of the apphcatmn template 42 is retrieved 1o encourage proper handling
and assignment of the decoded attribute values for both the common and application specific
clements. The decoded application 302 definition is optionally further processed by the
second decoder 40 to complete conversion of the decoded atfributes, typically from binary to
text. When ready, the decoded application 302 definition is passed to the application
provisioning service 32, and, for example, installed for excention on the device 12. It is
recognised that the above described decoder 34 components and operation arc also applicable
to decoding messages 105 (see Figure 1) received by the device 12 from the web service 13
during operation of the provisioned decoded application program 302. It is further recognised
that the decoder 34 can be represented as having the two specialized decoders 34, 40, as
described above, or can be represented as a combined decoder for decoding both common and

application specific predefined elements. It is further Vrecogniscd that the decoder 34 could be

implemented on the data server 18 and/or the information source 20 of the web service 13
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shown. As in Fig. 4, Fig. 5 includes those conponents directly involved in
software application 302 conpression. The conpression tool 52, or a system
(such as a runtine environnent 506) in conjunction with which the
conpression tool 52 is configured to operate, nay include further
conponents in addition to those in Fig. 5. It is recognised that the
runtime environnent 506 could be part of the service provider 13 system (on
t he ser V&e Figire Bnit decoilhng tsoumgees28) coatedt efony dhesdages 196 rpaived Gontthe runti nme
envi ronnent 6, of the device.12. . The conmpression tool 52 receives the

sof t war ec‘gﬁepleo‘ggff”i ﬁhn%ﬁszaw}bﬁf?h%ﬂp%ﬁ(ﬁl? Segyice f%rmte appl i cati on source 20,
conpresses the software application 302, and provides the conpressed
software application 302 to a destination. The destination is either the
device 12 of udirstibieaprisglbedhe Gotinpam 8 «bhpswaniiiaptiadseadenpppritat i ons
302, or 4pess e | | i 8nat essed
sof twar e dgpplc%a%:éffliw(}ﬁo%ozﬁﬂse ﬁ?&k%&ﬁﬁy?gﬁeﬁgiﬁﬁvﬁéﬁ%ﬁ@@ggﬁgg&%EMen t he
appl i catpdrnooull cEh predsfawdichumos rod eppdiostpressii oneitmolis, 538 desirod dmpr ess i ts

sof t war | i [ 302, but,ihen stores.t.he c ressed software
appl i cat% Fon@e’é%gltup %?1%8‘& l}sdélaltfgn%éﬁtcro PRt @S iSdb° lo{l‘ifygorn%eﬁg‘% X?}e @QPEW%W ed devi ces
12 or sypdcfitselerRelfemidileuy e Aigadomnicn diingitsein Bheir dniph@s QIR S8 el 52 the

conprﬁiaion dictionary 38 contains the common dictionary 400 for encodi ng

of co A XML el ements and attributes and the application specific

dictionary 402 for processing application-specific attribute values. The
dictionary 38 includes the sane matching dictionaries 400, 402 as those
stored in - 1Referengdp &g Snablyciegagamiie sofesart apttlicatiordevipessio? tad 53isst em
confi gur, o] 5Qf | | L ONs,.3 th have .been conpressed
by the égﬂ%ﬁ e‘%gs]i?lol}ﬁ& tEZ\1 b%l%' gg@‘ﬁg%@g%r%og}%n%ﬁsoﬁeggy né’gltgﬁ%]rnesg afed that the

di cti onapplic3Bom30p @hmecsking| ibkecdnpréssien t@o dREn aandera pakh 684 l@imespeci fi c

di ctionarj.es 40050 402 representi ng. gt her tenpl ates_42 agg a%lol i cations 302
def i ni t FBHEMIBE %) Bt Vet iR dhersmpresyipy ool &hsgaaiswal oPgatonBXML)
uses t h@ﬁ;a@}liﬁfﬂﬂt&ﬂﬁﬂ’th/eré&gq_&fbms@ﬂ§_ iRk 8Bl S Rde@hkiPubage Whi ch define
application resources. The application definition tenplate 42 contains

i nf or mat WM eAHEenpd Seorarbhbaparidithe wrafe mhedepdcivten (o tisservefls

appl i catj @ i 6l U] e W rel.ess i-nf or mat i on about
di spl aygh Bl;tgggﬁgééer aﬁ%‘quneg%? e#iogg}he%gg%r\é%%ﬁl%)m ’)g?tgj.bgfﬁgleéglgﬁzgencoder
(e.g. a binary obfascator) 58 uses the application specific dictionary 402

o e o e R 20 B0SO G s [ R0 R BpgTicallon H3 b it el 2" Y BN

remote application source 20, compresses the software application 302, and provides the
compressed software application 302 to a destination. The destination is either the device 12
or system configured to handle compressed software applications 302, or possibly the
application source 20. For example, the compressed software application 302 is returned to
the application sowrce 20 when the application source 20 uses the remote compression tool 52
to compress its software applications 302, but then stores the compressed software

applications 302 for subssquent fransmission to properly configured devices 12 or systems.

Referring again to Figure 5, in the compression tool 52 the compression dictionary 38
contains the common dictionary 400 for encoding of common XML elements and attributes
and the application specific dictionary 402 for processing application-specific atiribute

values. The dictionary 38 includes the same matching dictionaries 400, 402 as those stored in
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The software application definition tenplate 42 is received by the
conpression tool 52 and passed to the first encoder 54, which retrieves

t he conmon dictionary 400 for the appropriate class of software
applications 302 fromthe binary dictionary 38. After encoding comobn XM
el ements and attributes, the first encoder 54 passes the partially encoded
application 302 definition to the second encoder 58. The second encoder 58
retri evels dikenagypslat tetdeomas@ediviced2 di siisiconamfigwo tof rapdictsh@waliect | onary 38

to encode/ob us | i.cation- ic attribuyt alues, and retrieves
bopl 1 cact B iR e L PRSP R RGN e BT St o0 HEGRIToe 1B 1 erpl at o
42 to emeapfrageed thet thoiRgsiary3Dhaf e ROKEE edthaPinreat ddanpBikatiad t er
obfuscation, \Wien binary obfuscation is conplete, the encoded and

conpr es §%@1%$ti0@arﬁ¢5&ﬁ0 45 repierering 9ty traplptes Shuidprpbicatines Hadefipworon,
ei ther the Jptendad 6L piacmt &k@afdeszez;ge?g[ %m) Q835 (Y diciRaraanpl e, a

software appli Cation 302 repository a he application source 20. It is
recognl§e@ﬂFH@ﬂL?hewa%@véﬂ&é@@ﬁM&s&€bﬁm©ﬁ@hmﬁ@ncﬁwpmﬂ%ﬁﬂsﬂanumgg@rat|on are

21 50 2ORGA] £l d: LAY ARIARASHAAIE: GRSTuT UL Bt SEpY oot Y

serV|ce 1 on

ItOL ovi si @gqqahggmdembammdm@batzgngﬂag.—r\am18@;2a1(1§h1t1fc1nsldﬁicaratbbem}lsm@g@gnl sgd t hat
e encoaer can e _represen % éﬁ VI nNg e TWO Specl a IZ%sé encoders
ap)

54, 56 PRSCHEERBEESHRpENS Of &f5PRS BMPEY (88 ARYHBPRER AN coder
for encagdiygg tﬁ@&ﬂ%hcﬁ@ﬂ?ﬁ&%@d’kﬁctﬁﬂw@Qfﬁloﬁﬂth@Bﬁﬁbﬁd%i&@fo%@&de”ﬁﬁ' efhgilENt s, It
a

is further recognised the encoder 52 coul e |nplenented on the data
server PBiuaeii $1d tikey piepde: senlicetivsogeife atdhwyd valedse web service 13 (see
Figure 1), for encoding the conpressed content of any nessages 105 -18 sent
to the device 12 when acting as a web client of the web service 13. It is
further recabﬁhﬁhﬂnéhﬁﬁkﬁhﬂx@ﬁﬁdd@%nﬁﬂn@ﬂuhdaha@ﬂhpﬂenmnm&ﬂﬁomubhﬁzdevice

12 for encodin ont ent ssages . 10 ent to the
data sef Pf;§g8ﬁ%?%ﬁt?J%g¥§$dgﬁé’Fgﬁve %F% 1%836? ‘%%4ék%'§@rvice 13 (see
Figure L)J,f)romm@@so@do@mr&w@m@d@@ho@ﬁbmm @Mﬁg%moﬁa& 38PRkkCcaRb@&ri 0 a
variety o otential topol O%b di agram of a first

conpr es §é’én§’6f}§% EEIMERIS IaP‘é: aitritesss ﬁ@ﬁﬁnqoégél‘i@g@ses {he P@W@Hf’ Prostled opol ogy,

the co [ e n1the

appl i cg{a F @?\c%g%}gs;(%zg&g 8‘5 @rggﬁcgﬁﬁi ? Igc g%}@rs é@ g gé ﬁ@‘%{%c%ﬁér S%Qarif} €ations 302 to
t he dewpgleatidy spabiiic kiicaammjf Hel fide tmdtectmmrjéss entoa@’pbﬁm@m z{pph&tﬁshem runtine

s pusPal 0B veluRe e e LB SR BRI b ARion Frobw e Bpeason o0 ' 2"

definition template 42 to encourage the integrity of the encoded application 302 after
obfuscation. When binary obfuscation is complete, the encoded and compressed application
302 definition is released to the destination, either the intended recipient device 12 or system
or, for ex,amp]e, a software application 302 repository at the application source 20. It is
recognised that the above deseribed encoder 52 components and operaiion are also applicable
to encoding messages 105 (see Fignre 1) received/sent by the device 12 from/to the web
service 13 during operation of the provisioned decoded application program 302, It is further
recognised that the encoder 52 can be represented as having the two specialized encoders 54,
58, as described above, or can be represented as a combined encoder for encoding both
common and application specific predefined elements. 1t is further recognised that the
encoder 52 could be implemented on the data server 18 and/or the information source 20 of

the web service 13 (see Figure 1), for encoding the compressed content of any messages 105
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and distributes software applications 302 on behalf of the application
source 20. In a variation of this topol ogy, conpressed software
applications 302 are returned to the application source 20, which itself
distributes the conpressed software applications 302. A "hybrid" variation
is also contenpl ated, wherein software applications 302 are renotely
conpressed, and djstributed by both the conpression tool 52 and the

appl i catsFro dslerise P whenenbiards mychplimt ehée ab ssrdied 13ek 19 furthéron devi ce 12
or syst aRBhiskdBal 4DEBhorSALLYRLE 1y ARRLNEAL] B 308 1] B £XAMRIG: F1O- 7 15
a block diagramof a turther conpressed software application~system

t opol ogyomprestddeostectoridny @pshogy 05 tdne tcathplate adrivar Ssed/et the ifbowitdar 13

i ncl udes %pggoaﬂt gp chatign spurce .20 and a conpression tool 52. The

devi ce 19"%ha" Phie 8&ﬁ?&§% (Seahis%cBt i on runtime 206 are substantially the
sane as the simlarly |labelled conponents in Fig. 6. As such, it is
apparent fromFigs. 4 and 5 that the device 12 inplenentation is

i ndependent g%“ﬂﬁﬁﬁﬁ&@ﬁW“ﬁ@?W&@@W“@é@ﬁmﬁﬁﬁﬁpbﬁVkﬁa§‘Béﬁﬁoéﬁﬁwﬁménd

descri begh3epaAr aielsYs 4 b%ﬁ@dﬁ?ﬁ{ﬁﬁ“alﬁa%@% Q@scﬁggﬁ\!\z UG6ielichort nicate with
application sources 20 or sefvice prOV|8ers 13 that"'support either

t opol ogyerdlegyi dn tiediyst depvieeypthatedpessan todlé 2densivee sdfBvaraypplicatmmuadz at e with

ool gy b RABLTRLS BoaRY FERR 6 ConBlonitB Gy RO SRR 2 h e~ O °
appl i catdeoine 15 odi@ecadOnalidghlie coatiB@s&LPREHoh eydfent ARBLRAIESsubPaLkpBARd t he

types of. gncgdkg that are available for conpressing software applications
302. -18"A¥ I'n 89%@@8@&@ i LB Plaeni dian infermiediateEyden apdopaptesseul ar | y
advant age@usmMIen sofent bgleRhd Rk 308 oRLORIW B8R El'f'&:?i'tigﬁ V&rddorgrgtion is
provided by the application source 20. In th case, no Internedi ate
conponerferigtEond s fopalogy cewmmssed softwdre appdiciioms 3PP pregxiamet & theconf i dent i al

i nf or mat .0n..t. [ Nt ypt dhe service provider 13. remai ncrypt ed
unt 1 GRal AR BPERARNEA: Ao bl S RSP SR o nEZ 8 ent
secur i t yhylEivptigiofieslad ¢orengfiatBi, RakyiCORPpRASHpDEtSEh 8k tdhotda i s a flow
diagramillustrati.n ‘qonethod of conpressing software applications 302.

The et (FBEPE35 ik YisHPoiods e compressign toploand dheoipplifation sersee Hk edef i ned

tags andepaliiisivpbh 8% iRBchcRidBamYH QPINREas LP R sfal | ;
applicati%n-épé@ificldatg. Fig.le is a PI%@B d?§g§§ﬁ§F?$h§€F5ting a met hod

of decorpPlEsipnd0%s rrewemmeappl i cati ons 302. The nethod 23

Fig. 71is a block diagram of a further compressed software application system
topology. In the second topology, the application service provider 13 includes both an
application source 20 and a compression tool 52. The device 12 and the compressed
application runtime 206 are substantially the same as the similarly labelled components in
Fig. 6. As such, it is apparent from Figs. 4 and 5 that the device 12 implementation is
independent of topology. Although each topology has been shown and described separately,
fhe device 12 may be configured fo communicate with application sources 20 or service
providers 13 that support cither topology. It is also contemplated that the device 12 may
communicate with a plurality of information sources 20, of which some support the Fig. 6
topelogy, and others support the Fig. 7 topology. Similarly, the application source 20 might
also support both topologies to expand the types of encoding that are available for

compressing software applications 302.
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i ncl udes two phases - binary decoding of common predefined tags and
attributes and binary decoding of predefined application-specific data.
Referring to Figures 3a and 5, at step 24, the software application 302 is
received by the conpression tool 52, fromthe information source such as
20 (see Figure 1). As described below, the conpression tool 52 may be

i npl enented at the content or service provider 13 along wth the
information source 13, or at a separate system (not shown) that perforns

conpr essi on fQr | ce..2 ar termediate third

party device 12111%;?& 1’dsd ’Lg%lé%@%é \%é%"n ]ﬁlel ¥ %fcéi?ﬁﬁp gﬁm?&ﬁ{' %Foé{ﬁgf the

dest i natdoofidagwl cc@ﬂfcawsm@mdwm[mm&mms peovided @ yclaphacsiod satd YmIa
|i.cation definition tenplate 42 such as the

appl i catj.on_302. the a

o o b st R Bl B PO S oo e elBhr it RS, mnd

at t ri buteesfiddntialtih®riappin eatd @ﬂ@ryﬁa%ﬂm il Qerd e BFRidRE 'i‘?feha%ﬁ%‘ﬂ@?ﬂte@hntﬂt ep 26.
Thi s encodi ng,of common _ predefined el enents is such that the binary codes

for the J5repiEf AHbe defiememnd vigsesrsandovigng epbisrew sefumity.ne bi nary conpressi on
dictionary 38, is shared between the conpression tool 52 and destination
device 12. As such, unlike WBXM. encoding, it is not required to pass the

bi nary qg! ﬁéé’:ﬁ’%tghq’%ﬁm ﬁT 1X‘%sum %cne encoded application 302

definition. |erarc ica ructureof the application 302

definition, £ ( nar odi ng of the predefined
app: i I(:atl on- s%ﬁg? Saﬁ%?ﬁgﬁ@tmm%@ﬂ?%@/@&%?g ? FrangY %Wg(ﬁ?ft‘f"ﬁé PRIEHIES 12. The

appl i caBﬂ@nTB{pﬂlelhbd 22 alchiedtvoehaad - Bihafaddn b8 siBebf &fnﬁﬁgl ﬁl@@éﬁﬂ@d 'Ea%QEncfjovm to
t he assoe ted | eaf nodes and in "a left to the right ng

encodi n@tﬁ utEs 019 baiggry phfuscaiyen @ép@ﬁﬁwdﬁﬂil@ﬁ@ﬁt%mﬁﬁéatpr @f&ﬁlabl fyﬂd&ept i nt act
to help dﬂfgﬁ’dﬂ’llﬁlsﬁrﬂﬁ]g(&%&ﬁ(ﬁ&%%%ﬂ?(%ﬁfngt S0k Yop1Bhiidd1805 C3 }n%{gggagrmr essed

application 302. Encodi ng of t ues at al so
pr ef er abIFC}u%t\&miyimhén@moﬁm@m oﬁc@{umm zbueéef‘mem aarby acH #ttr ibﬁmaa ayd Kidzrycodes

defined 4 s int ppI ication tenplate 42. For exanpl e,
if an at%ﬁdgltﬁagﬂ) édggﬁe%s ?a%ﬂ’éﬁpeﬁ e (label | edit | text | list I

radi o checkbox I button I |nage)#REQUIRED then the binary dictionary 402
contains bin codes_ for |abel, edit, text, list, radio, checkbox,

but ton, and BB“’* ATEHE ARG At 668 hrihe et arpansliedion 362 i resgpedtiyabel " i n
the XM (hcaRplpk&ibh b1 303l itbiRilion ifcd 00k 207 WL FighR é% abifed

character string into t’he correspon I ng lnary ¢ 'ned abel as
r epr eseRelel: the compregiion iO@h%ZrI}laml&Zznpmnwtqdl anthetcontBhtgurasicdproantdr 43 at step

25, the al%ﬁg LR e i%?o?maﬁ s'o?lrr&e% 01Ia a geep%redte sy(sjtem (not shown) that performs
compression for the information source 20, such as an intermediate third party device 12 or
system between the information source 20 and the destination device 12 intended to receive
the compressed software application 302. Using the application definition template 42 such
as the DTD or XML schema, for example, common predefined element names and attributes
in the application template 42 are binary encoded at step 26. This encoding of common
predefined elements s such that the binary codes for the predefined element pames and
attributes, in the binary compression dictionary 38, is shared between the compression tool 52
and destination device 12. As such, unlike WBXML encoding, it is not required to pass the

binary compression dictionary 38 with the encoded application 302 definition.
Using a hierarchical structure of the application 302 definition, step 28 involves
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t he decoder 34, fromthe information source such as 20 (see Figure 1).
Using the application definition tenplate 42 such as the DID or XM
schema, for exanple, conmon predefined elenent names and attributes in the
application tenplate 42 are binary decoded at step 27. This decodi ng of
common predefined elenments is such that the binary codes for the

predefi ned el enent nanmes and attributes, in the binary conpression

di ct i oneirgry 3acoding of Weermeerlefibet wpbertiohepaeeotier n@displagedie $hd usalt ofale devi ce 12.

compr ookt bR i bt ey PGPt BReiphr ool b BRPrETP e OB SR b L o,

Usi ng tthe afsbartad tdat maies sﬁdmC‘hMHocﬁieﬁgme’ apal lm@zhg@ﬁboﬁﬁx% adstp Py, 1thon, step 29
i nvol ves , binary.decodin e predefined application-specjfic data not

i ool ay AT SAETEeliSER e oGl REo s hop e A carrOR - UL PRt 0l oront
decodi Net tﬁ@ﬁsﬂﬁn@&ﬁxﬁﬂéé@@ﬂaﬁp@@dﬁoﬁ 3020EnQAMB of the XML 2BS6RE L ALED E@,{?QS nodes
and in "a left to the right" order. During decoding at step 2 val ue

cr oss- rdfoNeiiebl matehes tsrawpligtign rrssiicibinagediciananed B cpdesrisfieed fae cor r ect ness
and | nt agibhlokan @l i feaf Rkl &'tggpls@qer RSSEAR {#aﬁ%&@ﬁﬁeg&lghe Ragrlng of the

XM attribute values a al so prefe pplcatlon
speci fic bitvee {labokl d ecdthéaxy | 14502 rarbdéshetéd)omqaﬁuﬂm ! maﬂgsr)#lBEQeHREDJes in the

o501 CoHLONCSHIR) A 4500 BSETPLS cob AR ARt BBl 2

|rrage)¢RRE@1JJdREE}nagd1aHhéﬁ‘me bérgesidilitedlisoRA AL yERMaBEIN S Mk kv codes for
| abel , radi .o, checkbox, button and i mage. \Wen the

decoder? ilc"’é‘ﬁ’e 3915». fi%f%rgh%fy Betoq] AR &Yill cprryert Hais aackss siting aatp @iy cogpsponding ni t i on,

the decgggy cddk éé&l};llledqgeﬁgﬁ” Eg"x'e rc%ﬁ{dQEhz%rdlcﬁxtoﬁélgq{)g romthe corresponding
bi nary code assigned to " as represented in the dictionary 402. For

any specific application defl n| tion tenplate 42, the encodi ng/ decodi ng

Id be f d d o Loyt
Cor Bt | e I S RO Rl DR TR

def i ni tﬂlc)riecoEerrS@ﬁamphemfdxmamdf)ﬁso[ﬁ@sﬁiﬁfdsI:tl)t(éc@ﬂh@b@}/)e Us;i@ﬁlelap;ﬁlﬁfabbdmdes for
dat a, S5 % scree el ements could onIy require a single byte for
encodi % I F‘ttﬂ%‘?l'ﬁIB‘l sughps tegp B Obg}%L FARGe Tor spmpice cREMpRPISERfteE i oned i nt o

Sub byt@changgsies afiQlriBAATRIE apishhn (Rfy AR 1Bk fa0d ges and
xC - xFF_for screens. 1I%xarrpl Iap In5|nerpt he ?ar{ovfrgg%?ene?t%% docunent

f r agmenthindecadipgof cq;mnarnplgmﬁnc@ gleingnis is such that the binary codes for the

predefined element names and atiributes, in the binary compression dictionary 38, is shared
between the decoder 34 and destination device 12. As such, unlike WBXML encoding, it is

not required to pass the binary compression dictionary 38 with the encoded application 302

definition.

Using the hierarchical structure of the application 302 definition, step 29 involves
binary decoding of the predefined application-specific data not displayed 1o the user of the
device 12. The application specific element decoding can be performed from a root down to
the associated leaf nodes and in “a left to the right™ order. During decoding at step 29, the
value cross-references are preferably kept intact to help promote the cotrectness and integrity
of the resulting compressed application 302. Decoding of the XML attribute values at step 29
also preferably matches the application specific binary dictionary 402 codes defined for

attribute values in the application template 42. For example, if an attribute type is defined as:
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definition: <elem attrll="all.1" attri12="al2.1"> <elen? attr?2l
="a2l.1">dat a2l </elenk> <elenk attr2l="a2l.2">data22</elenk> <elen?
attr2l1="a2l. 3">data23</elenk> </elem > <elenB attr3l ="a3 1. 1 "
attr3="(Ref]a2l.15 <elemd attr4l ="a4l.1' 5[ Ref] all. 1</e| emd> </elenB>,
where [Reif indicates the application- speC|f|c format for a cross-reference
to another value in the XM. docunent (e.g. character " in Wrcl essPi zza,

Xl vl L exanplyes (GRe! loliyl taxtt disbiredio [\Fé‘leﬁiétéoxd bugton | nage REQUIRERIat a i nsi de
| 2
alern2 g @E emr?mhbe}r,ggésﬁgﬂgd%{s%ubﬁyl Ldags APRIbLC Ak, ks 3%92?@%5009%&1 e a5 BOL

device 12. he co ormthis XM segrent

\\B6 alzbmﬂmmsﬂiMBQGSBme&maQVXMBE¥ammBQaVBm@BOQRHand@ZﬂszmphME@nVB7 BO4
dat a23 3., V\B

wner o v oy B el R e PGt i Bt et ean Hpenna sos
codes reekesegmﬂibhEbﬂesukpmaﬁuﬁuﬂamymﬂhﬁM§@61Ion (step 28). It should be
noted that the cross-references for values a 11.1 and a2l. | have been
resolved to the sane binary codes BOL and B02 to pronote correctness and

integrity of pthg %ﬁ%ﬁk%ﬁ@&h@ﬁﬁéﬁrﬁ@&d eapﬁ%z hte L,h&)d'f %Zd%géﬂlﬁg?&euﬁ the \B#

codes coul d be represent ed as a si rog e code or as a
seri es défrtheppiptimipekbasestiersthe sovdedderod the rﬂxépnmfé::@s (or bits) required to encode

the specific application element in the definition. For example, in the DTD definition above,
the binary codes for data, message, or screen elements could only require a single byte for
encoding. Furthermore, the total byte range 0-xFF could be partitioned into sub byte ranges,

for example, 0-x60 for data, x61-xC0 for messages and xC1-xFF for screens.

Example 1
Consider the following generic XML document fragment as a part of an application
defmition:
<elem1 attr11="a11.1" attr12="a12.1">
<elem? attr21="a21.7">data2 1</elem2>
<elem2 attr21="a21.2">data22</elem2>

<elem?Z aitr21="a21.3">data23</elem?2>
<felem1>

<eglem3 attr31="a31.1" attr3="[Refla21.7">
<elemd attr41="a41.1">[Refla11. 1</elem4>

</elem3>,
where [Ref] indicates the application-specific format for a cross-reference to another value in
the XML document (e.g. character “@" in WirelessPizza XML, example) and only atiribute
values 872.7 and &47. 7 and data inside elem?2 are displayable parameters to the application

302 user of the device 12,

In the compressed form this XML segment looks like:

WB1 WBS BO7T WBG a12.1
WB2 WBY7 BOZ data21 WB2/
WB2 WB7 BO3 data22 WB2/
WB2 WB7 BO4 data23 WB2/

_9D .



Consi der the follow ng exanple DID (tenplate 42) below to define X4L
resources of a wireless application 302: <!ELEMENT application (data*,
nsg*, screen*)> <! ATTLI ST application nanme CDATA #REQUI RED> <! ELEMENT
data (dfield+)> <! ATTLI ST data nane CDATA #REQUI RED persisted (true |
false) "true"> <IELEMENT dfield (#PCDATA)> <! ATTLIST dfield nane CDATA
#REQUI RED type (String | Nunber | Boolean | Date | Any) "Any" array (true
| false) "false" WE{ed (true false) "false" nesiedNarne CDATA # MPLI ED
key (true | fal se/B&\WE8'BOaIWBE nmeg (nfield )> <ATTLIST msg name
CDATA #REQUI RED nappiVWB4GRETA atii MPBOEDNB44K! ELEMENT nfiel d (#PCDATA) >

<I ATTLI ST nfi el d W&3 CDATA #REQUI RED -23 type (String | Nunber] Bool ean ~
Date Array j XM.) #l MPLI ED mappi ng CDATA #l MPLI ED> <! ELEMENT screen

( cont r owhgrend Bl -epdes<épAdsthl B resdt eBrinarg oeoCDATRAep#REQWE RER codes represent

the result of binary obfuscation (step 28). It should be noted that the cross-references for
values a71.7 and @27. 1 have been resolved to the same binary codes BO1 and BO2 to
promote correctness and integrity of the compressed application 302. It is recognised that the
WB# codes could be represented as a single code (e.g. WB1 WBS = WB15) or as a series of

muitiple codes, as desired.

Example 2

Consider the following example DTD (template 42) below to define XML resources
of a wireless application 302:

<IELEMENT application (data*, msg*, screen*)>
<IATTLIST application
name CDATA #REQUIRED>

<!EL EMENT data (dfield+)>
<IATTLIST data
name CDATA #REQUIRED
persisted (true | false) "true">

<IELEMENT dfield (#PCDATA)>
<IATTLIST dfield
name CDATA #REQUIRED
type (String | Number | Boolean | Date | Any) "Any"
array (frue | false) "false”
nesied (frue | false) "false”
nestediMame CDATA #IMPLIED
Key (frue | false) "rus*>

<IELEMENT msg (mfield”)>
<IATTLIST msg
name CDATA #REQUIRED
mapping CDATA #IMPLIED>

<IELEMENT mfield (#PCDATA)>

<!IATTLIST mfield
name CDATA #REQUIRED
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title CDATA #I MPLIED dialog (true | false) "false" param CDATA #|l MPLI ED>
<I ELEMENT control (entry+)> <! ATTLIST control nane CDATA #REQUI RED val ue
CDATA #| MPLI ED nappi ng CDATA #I MPLIED type (label | edit text J list |
radi o checkbox button ~ image) #REQUI RED entrytype (char ~ nunber | date |
pwd | phone | email) "char" readOnly (true false) "false" placenent CDATA
#! MPLI ED styl e CDATA #| MPLI ED> <! ELEMENT menu (itent)> <! ELEMENT item
EMPTY> <! ATHRPESBlinadiiuraber [ElywiperRbail | Remy |1 2ddle) #IBIBATBD#REQUI RED  scr een
CDATA #| MPLI EBRpingsQLSDATAVIPLNERY ED> <! ELEMENT entry (#PCDATA)> A sinple
wi rel ess application conpliant with the above exanple tenplate 42 (e.g.
DTD) com!@-fgﬂffﬂ@fﬁqw {oonik®E, mentol | ows: <wcApp name="Wrel ess Pizza.">
<dat a naeEFUSErsceeln el d nane="name" type="String" key="true"/ <dfield
nar ne=" passwoaalt CDHEAHRAEQUIRED <dfield nane="street" type="String"/-,
<df i el d nar néti¢ COAFA #yff4ESt ri ng" 1> <dfield nane="postal" type="String"/>
dialog (true | false) "false"
param CDATA #MPLIED>

<IELEMENT control (entry+)>
<IATTLIST control
name CDATA #REQUIRED
value CDATA #IMPLIED
mapping COATA #IMPLIED
type (label | edit | text | list | radio | checkbox | button | image) #REQUIRED
entrytype (char | number | date | pwd | phone | email) "char"
readOnly (frue | false) "false”
placement CDATA #IMPLIED
style CDATA #MPLIED>

<IELEMENT menu (item*)>
<IELEMENT item EMPTY>
<IATTLIST item
name CDATA #REQUIRED
label CDATA #REQUIRED
screen CDATA #MPLIED>
msg CDATA #IMPLIED>

<IELEMENT entry (#PCDATA)>

A simple wireless application compliant with the above example template 42 (e.g.
DTD) could be defined in XML as follows:

<wcApp name="WirelessPizza">

<dala name="User">
<dfield name="name" type="3tring" key="true"/>
<gfield name="password" type="String"/>
<dfield name="slraet" type="Stiring"/>
<dfield hame="city" type="S8tring"/>
<dfield name="postal" type="String"/>
<dfield name="phone" type="8tring"/>

</data>

<data name="OrderStatus">
<dfield name="confNumber" type="Number" key="true"/>
<dfield name="status" type="String"/>
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<dfi el d name="phone" type="String"/> </data> <data name="Or der St at us">
<dfi el d nanme="conf Nunber" type="Nunber" key="true"/> <dfield nanme="status"
type="String"/> -24 <dfield nane="dateti ne" type="Date"/> </data> <data
nane="Order"> <dfield nane="order| d" type="Nunber" key="true"/> <dfield
name="itenms" type="String" array="true"/> <dfield name="user" nested="true"
nest ed Nane="@Jser"/> <dfield nane="datetinme" type="Date"/> <dfield
name="or der St at ustdfigbrae=datedime 'dyre<Datt"t a me="@O rd e rStatu s"/>
</ data> <nsgdatare" onOr der St at usUpdat e"> <nfi el d name="order| d"
mappi ng=" @ tkatagadw="ardes"> <nfi el d nane="st at us"
mappi ng=" @ der . cfdieldSrames order! /iy Nambg riieayetugitat eUser | nf 0"
mappi ng="User "/ > <dfiekgnaraee ttpisatge-terihghappy+iget’ © der "/ > <screen
name="scr Del i ver ydfieid hantPlusas e gstair"tige"dedstadMamesi@Usepar an" QUser " >
<control nanme="I btdbetdrdhetdasstinid"ded="Datd"re="Street: "/ 1 < control
name="edSt reet" tqfiiek eathe2 ot Statgs” @dsef="tragT eet "/ > <control
name="| bégetMamey@oOrdbtetus /val ue="City: "/ > <control name="edC ty"
type="edit" wedppi>ng="@Jser. city"/> <control nane=" |bl Postal Code" type=
"l abel " val uemshosrl"eradbiderdtatustpantd'sl name=" edPost a) Code" type="edit"
<mfield name="orderld" mapping="@Order.orderld"/>
<mfield name="status" mapping="@Order.orderStatus"/>
</msg>
<msg name="updateUserinfo” mapping="User"/>
<msg name="placeOrder" mapping="Order"/>
<screen name="scrDelivery" titte="Please provide delivery info"
param="@User">
<control name="1blSirest” type= “label” value="Street:"/>
< control name="edStreet" type="edit” mapping="@User.street"/>
<control name="blCity" type= “label” value="City:"/>
<control name="edCity" type="edit" mapping="@User.city"/>
<control name=" |blPostalCode" type= “label” value="Postal code:"/>
<control name=" edPostalCode" type="edit"
mapping="@User.postal"/>
<control name=" |bIPhone" type= "label” value="Telephone:"/>
<control name=" edPhone " type="edit’ entrytype="phone"
mapping="@User.phone"/>
<menu>
<item name="sendOrder" label="Send Order"
screen="@scrOrderSent” msg="@placeOrder"/>
</menu>
</screen>

It should be noted that the six specific display parameters of the application 302 are given in
bold above.

The XML element tags and attribute names are encoded as binary codes, both the
predefined common and application specific elements. As described above, compression
according to systems and methods disclosed herein may use the fact that only displayable data
intended to be displayed to the application 302 user needs to be maintained without binary

conversion. The above “scrDelivery” document fragment encoded accordingly may have the
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mappi ng="@Jser. postal"/> <control nanme=" | bl Phone" type= "I abel"

val ue="Tel ephone: "/> <control name=" edPhone " type="edit"
entrytype="phone" mappi ng="@Jser. phone"/> <nenu> <item nanme="sendOr der"
| abel =" Send Order™ screen="@crOderSent"” nsg="@I| aceOrder"/> </nenu>
</screen> It should be noted that the six specific display paraneters of

t he appl i catl on 302 are given in bold above. The Xl ,,IL elenent tags and
at t ri butf@liepsise forgyia Oé%é?tﬁé}@éﬁlaﬁﬂﬁﬁlﬁﬁ"ﬂ%l%lodes both the predefined common
and appl i cat ii9g;HPLSd scri bed above, conpression
according to sy]stems g%dg;&éﬁ Eed herein may use the fact that
only displayable data int d| splayed to the application 302 user
needs to be maintained wt conversion. The above "scrDelivery"
document fragment encoded Y[‘Eﬁ// may have the -25 following formin
one exenplary inplenentati BiB]E Eas[ Er ovi de delivery info[BB] [BB]
Street: [BB) [BB] [BB]JGt 8 F% ] Post al Code: [ BB] [ BB]
[ BB] Tel ephone: [BB] [BB] | ]‘[‘eEi‘g t?(e)rr‘lg {Boéder [ BB] [BB]

[BBiSend Order[BB]

[BB]

[BB]
[BE]

where [BB] indicates binary encoded data. It is recognised that the [BB] compressed code
could also be represented as one or more binary codes for various predefined elements and

attributes,

It will be appreciated that the above description relates to one or more exemplary
systems and/or methods. Many variations will be obvious to those knowledgeable in the
field, and such obvious variations are within the scope of this application, whether or not

expressly described.

For example, although a single device 12, data server 18 and information source 20
are shown in the drawings, the data server 18 typically provides services for a plurality of
devices 12, possibly via different commiunication networks 16, and access to a plurality of
information sources 20 through different direct or network-based connections. Simtilarly, any
communication network 16 and any information source 20 may communicate with multiple

data servers 18.

‘The above description also assumes transfer of information from the source 20 to the
device 12, However, providing the compression tool 52 at the device 12 and a compressed

application system at the destination supports software application 302 and messages 105
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[BB) [BB] where [BB] indicates binary encoded data. It is recognised that
the [BB] conpressed code could also be represented as one or nore binary
codes for various predefined elenents and attributes. It will he

appreci ated that the above description relates to one or nore exenplary
systens and/or nethods. Many variations will be obvious to those

know edgeable in the field, and such obvious variations are within the
scope ofcomhiessiapplan catgbmg diredieh fem be deote 12%expressly descri bed. For

exanpl e, although a single device 12, data server 18 and information source
20 are shown in the drawi ngs, the data server 18 typically provides

servi ces for Iiasoplelitgkitt YoRibresdVietd@ Forloditeod@S®hizhycamiba depdnfial: ent

conmuni catl on networks 16, and access to a plurality of information

sour ces IRJOVRTS (RPRIEY PROFEGIRLY i uEEmORSs- Fe i Gapeieddmeatiosnbe

Simlar leym Fﬁ@ééd aﬁ;ﬂ%’(ﬂi @@tteﬁﬁ@oi@@txé"fﬂ{plfexﬁ&t@% a@ﬂﬂeﬂn@&@&a@%&rﬁ’ﬂaa@gur ce. 20 may
communi catc wit |l e data servers . The above description al so
assunes repgpdperihotpilinttonmrercodl @quihqrtdhtémgw é@nzime gre hessaggdPisce 12,
Hovever i, B fliafuh A% GRATRIERS] SNodAON RS Akl oML C&dReAMne

conpr esse pl'tcation system-a imaticon suppor of t

appl i catuntemcdBR: samxdmnmgﬁagleamlaﬁ)&iould Brﬁdafmatpﬂselﬁsamnoden anemdtegmﬂ@ndl rection

fromthe d Ins res ion level for out 0|ng

cont ent Btéfﬁy"ﬁ@e@étﬁee ?)tﬁ S8y rig’é)g?la&?m%‘ﬂ‘dsié‘?i’t}?‘f’ﬁaﬁaﬁe §ui rement s.
For the thd dbstifatibe pl%&%de@@ﬁﬁ/&fm %%H@ruhhﬁ behFHBY ﬁﬁﬁﬁ%@ﬁéés@c%tm@ Rizgystem
tool 52 is inplenmented at an internedi ate systemthat renote fromthe
appl i catlh 81 féb (rierolony abevep tisesage K&k figkbngnass migkiawt b%@lcédﬁhlfh elthpsgBage 105

i ncl udi o) A S are
exchangggl e hﬁhﬁtﬁ%@ﬁ??ﬁ% %érjrredfg (BP ngé;/l Cheag%?ﬂﬁgfs lzmg&h% é%%gg dé‘g%e defi ned
as binary codes. The codes are then substituted by the i nternmedi ate system
with the ori inl.fi ..hanmes and agated to e destination. ThIS
model - can of ftitise. BEEEGrEe Banbat e R Rk oiE cwedBsgierssos so

the Fig coﬂmfoQDQ\lfID%és AROMBibuIYES HAGL ciBBink k@l cthe D IMEBe APpaitht BOkosbekiARF odabl e
al though ot her attributes of nmessage 105 definitions, such as format,

size, typEeagtc., are encodabl e.
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In addition, WB.XM. is shown in Figs. 4 and 5 as an exanpl e encodi ng schene
for comobn XML tags and attributes. O her encoding schenes will be
apparent to those skilled in the art. -27 Cains 1. A nethod of
conpressing a wireless software application (302) expressed in a structured
definition | anguage, the application having a plurality of elenents
predefined according to an application definition tenplate (42) and a
plurality of display elements configured for presentation on a user
interfacgfm92) of a recipient wireless device (12), the nmethod conprising
the steps of: selecting a conpression format according to a conpression
dictionary (56) containing a plurality of codes for representing the

predefined mhm&bsCmpr&m APPdIsAonaare Aphdation (TG ededsRbiement s; encodi ng
[ essli on

conmpn el enents e predefined elenents using the sel ected
o & e el oD S abe e aBERTY i ocaly of SEEELRE e e of nos
gf sof t war @cappahg tain ofsicatDhaleaciti@l ierethtd 2 Bed sbmmtyﬁf dagpsaiwemn@ts

i stinction

spl ay e e errents of t he
appl | Cat | oROUBYR PEHESHTHE AR (oo TaIr e (o) P L it e et e §Pocer | med
el ement s ushengethbe cosplisiad tbd stepapf.essi on format, the encoded application
specific elenents conprising only non display elenents, t he displ ay
el enents being retained in unconpressed form and conbi ni ng t he
unconpr essed @E@qﬁhay cetneresribs fortnhtaenoided acompossiopldatiendrs (36)d t he encoded

appl i cat i on SRREGAE o SIPIRBNSob Ol ARRELRNA o FRMRLSSRAYEf fhON Of Lhe

appl i cati on; er el e conpression dictionary is configure use by
t he recipi ent appliFatien 632 @eeneasled BRMests;t he conpressed application using

knowl edge of {N8dingRBMhALMREAESH thé bﬂe@@ﬂﬁe@@@n@érﬁs &én%}th%%@?e%ﬁs 2. The
met hod according to claim1l, wherein know edge he contents of the
compression format, the common elements representlng the commeon structure for a

class of software applications;

characterized by the steps of.

making a distinction between the display slements and non-display elements
of the application {302),

encoding application specific elements of the predefined elements using the
selected compression format, the encoded application specific elements
comprising only non display elements, the display elements being retained in
uncompressed form; and

combining the uncompressed display elements, the encoded common
elements and the encoded application specific elements for generating a
compressed version of the application;

wherein the compression dictionary is configured for use by the recipient
wireless device (12) of the compressed application using knowledge of the

application definition template (42) contents.
2. The method according to claim 1, wherein knowledge of the contents of the

compression dictionary is shared by an application provider (13) providing the

compressed application and the device (12).
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conpression dictionary is shared by an application provider (13) providing
the conpressed application and the device (12). -28 3. The net hod
according to claim?2, wherein the plurality of codes are binary codes for
representing the predefined elenents. 4. The nethod according to claim2 or
claim3 further conprising the step of transmtting the conpressed
application fromthe application provider (13) to the recipient device (12)
over a network (14, 16). 5. The nethod according to claim4 further

conpri si .?_8&?%eﬂo%pa&%rdﬂaqggéamg&tm&ﬁ?%g%érxrr%?tg of 830%@%?({' ﬁinQrP c?%(?sofgpuni cation

nmessage according to the selecte ssion forma

t ransm ssi 6ePresasting the prredefioedelerants16) bet ween the device (12) and a

schema based service, the schema based service configured for interaction

with the application (302) when executed on the device (12%é 6. The net hod

accor di n§ t Be ahsimeceringItackin 3 of 2 § {irhReronesisieites P chiEansiindf usi ng

one of the Y dipfested@Bpilcati@NEaE heddppli@Aish p;Meehsgttemerr&ﬁ&ﬁ&it@@@c@t@;rent S.

7. The net hod according to any one of clainms 2 to further conprising the

step of sOYATHYHK{ENJ8e code of the plurality of codes for encoding a

cross referenced value of the application (302). 8. The nmethod according

to any ope_of clainms 3 to 7 further conprisi the step of artitiaqning

he t ot o B @SS B oiitha Afthet B oo e &6 elede iy b Befiined anges.

t he sub bytkenmaatgeEs doomurdgations erbsayg (d0F)faecening typesettctiempreadieni ned

el enent s. of d ressi I ess Wi I e of t war e

applicatio%yfébgfhgﬁ%aggggéggﬂ%rgﬁgégggﬁﬁggggﬂgé?ﬁgf%gﬁekgiéﬂiae, t he

appl i cat i oschrava paped sphvineathetsghaha basedodadcesioafigmed fapireetettionedthdbz or di ng t o

an appl i Catﬁh@’%a%‘“ge?)t\h% d %?Me@%ﬁﬂ(ed'@e\/ic@!?% a plurality of unconpressed
nfig d for J

di splay el ehents c¢ ure presentation on a user interface (202) of
a recipient wireless device (12), know edge of the application definition

tenpl ates c Walos i i cation
b M e e e gt
§

steps of : ©p8OEER&IRNNIPIES Heetnepe as'spryive et tharradelerdilegent® a conpressi on
dictionary (38)

7. The method according to any one of claims 2 to 6 further comprising the step of
selecting the same code of the plurality of codes for encoding a cross referenced value
of the application (302).

8. The method according to any one of claims 3 to 7 further comprising the step of
partitioning the total byte range of the binary codes into at least two sub byte ranges,

the sub byte ranges for representing different types of the predefined elements.

9. A method of decompressing a compressed wireless software application (302)
expressed in a structured definition language, the application having a plurality of
encoded elements predefined according to an application definition template (42) and a
plurality of uncompressed display elements configured for presentation on a user
interface (202) of a recipient wireless device (12), knowledge of the application
definition template contents being shared between the device {12) and an application

provider (13) of the compressed application, the method comprising the steps of;
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containing a plurality of codes for representing the predefined el enents of
the application (302) as encoded el enents; decodi ng sel ected ones of the
predefined el enents using the selected conpression format, the predefined
el ements conprising comon el ements representing a comon structure for a
cl ass of software applications; characterized by the steps of: decoding
application specific elenents only when representing non-_display elenents
of the application, the display elenments of the application content being

retained in %%&ng ?&%Jr?ésrﬂn 18k CeORLRL s E&ﬁpr@?&%ﬁ’&%oﬁh‘éﬁﬁ(@é { ned

elenents and the dis enents I1n an unconpressed version of the
appl i cation (%@”'%ﬁpiugﬁjfry&ﬁlcédqﬁpr repeseineriee Pr@%éﬁﬂ?@ledﬂﬁ“%ﬂﬁ@:th%mtl me

envi ronnent (zB6datieh ;;dygaglg,\(éoggd@ﬂeg«)emslo The met hod according to claim?9,
wherein know edge of the contents of the e}rﬁwgesa on dictionary is shared

by t he appl i CECPURS BPEYFUEREY A 2)° BPEYINGH RIFaNS USSP se6d SHBPESHPh on and

the device (Jfabmatliﬂae p@ﬂ@fr@tén@ﬂemge@ﬁmm domnidlyelement8febainig 2 to 8 and
10, wherein the a i S exgqﬂ?ssed in a structured definition

I cati
| anguage base‘iﬂ’"ﬁ’?\ ue uﬁ%r"l*ﬁ? Sﬁ@fmaéec H0GSt o claim 11, wherein the
conmon el errerrt}&armaqaiadswmwagaapamd attributes for the cl ass 13. The met hod
according to clai enent %ﬁcorrprl se

1 O
R bt s and o Rskaeind ARy bo R R et AN A TetratsnS T FnEoME: hog
according to cl ai miérﬁ)entmbﬁheappitchmrpth@rm:tplaywl@ﬁerusdﬁheapmclatmaa:qntemdes for

representing the q)re%g,er[?{aﬂ%g ;L&{Bﬁgbtrgﬁse&%r?}mgd met hod according to claim 10

or claim14 further feceiving the conpressed
application (302) don@mlmgtﬁeedpmded@mc@ﬁn?ﬁ geindels a0d 8)e displavhmements pi ant

device (12) over aun%rlh e@% Jé%léﬂ\pfﬂkthé %éﬂlﬁ&lf’(ﬂ%ﬁS& coﬁh@rﬁ@é Q)le neg%rﬁi ng to

claim15 further conprising the step eco el enent s
of a communi cat i orPXgegieage Xr¥oBye aw@r\men@m@ of He Céﬁélcédﬂ%)d conpr essi on
format for transm ssion over the network (14) between the device (12) and

10. The method according to claim 9, wherein knowledge of the contents of the
compression dictionary is shared by the application provider (13} providing the

compressed application and the device (12).

11. The method according to any one of claims 2 to 8 and 10, wherein the application (302)

is expressed in a structured definition language based on XML.

12. The method according to claim 11, wherein the common elements comprise tags and

attributes for the class.

13. The method according to claim 12, wherein the application specific elements comprise

attributes and values particular to the application (302).

14. The method according to claim 10, wherein the plurality of codes are binary codes for

representing the predefined elements.

15. The method according to claim 10 or claim 14 further comprising the step of receiving
the compressed application (302) from the application provider (13) by the recipient

device (12) over a wireless network (14).
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a schema based service, the schema based service configured for interaction
with the application (302) when executed on the device. 17. The nethod
according to any one of clainms 14 to 16 further conprising the step of
using one of the binary codes to decode at |east two of the predefined

el enents. 18. The nethod according to any one of clains 10 and 14 to 16
further conprising the step of selecting the sanme code of the plurality of
codes for decoding a cross referenced value of the application (302). 19.
The nethod according to any one of clainms 14 to 19 further conprising the
step of retaining selected ones of the predefined elenents in the

conpr ess1%ANe Bietied aoaprding ipslauiehurprioRATEIsp M Bep phiecaded s essed

applicati oarewﬁrtéa%uérwmts BEa mmnmma&nesea&ﬁm osﬁ&coﬂakr@ tmemaﬂec@&por ding to
any one of clains and 10 t ri ses

19,

definiti on§°r§€reé%?féﬁ’"f‘?tcfﬂ’i ‘(%”b?rs&”ﬁ)"éb'r‘?ﬁﬂeﬁoﬁb“ﬁ? B%té’ﬁ?‘&f’]ed?‘?"'cﬁé@égé, and
S\Eta 21. hmehdmf bastdaesed iHRGchémanysanenade ianagm% ?o(;umerﬁctmdmd iHdhéo 19,

erein the te 42) is a, sc 22. The nethod according to any one
of clains 59W8g@”§ﬁ§2hé?%ﬁfo@“e%B%p@ﬁ%VFﬁe tenplate (42) is a document
type definition. 23. The nmethod according to any one of clains 2 to 8 and
10 to 22 ere| tr ctured d fln 0 age is XM . bas -31 24.
A syst enl (335 Mo PlobdF Y &% 0" EbE 1 Lo (P DB Ba o 305
expressed lone af thg bimagt apdesl taddxfcode i Ieastkmguagecedemmdaqd@hezdatl on having a
plurality of elenents predefined according to an application definition

tenplate and a plurality of display elenments configured for presentation
on a usetd. iThe erethesieactoORy tohnynonediqsinnt 0 and & st Waberommptighg the dtep syst em

conpri si ngiy @@ec%n mecsaaweoabdg%ﬂh@'pﬁa@my efewaleéro? dééo?d)ng{] DErodefdrdlb G qt he

predefi ned el enents and nEr|S|ng Information on tthe display elenents; a
conpreSS|oHa%?@fWQﬁaPWﬁU@B$ kpresenting a conpression format containing a
plurality of codes for representing the predefined el enents of the

application (302)
18. The method according to any one of claims 14 to 19 further comprising the step of

retaining selected ones of the predefined elements in the compression format for
subsequent provisioning of the uncompressed application by the runtime environment
{206).

20. The method according to any one of claims 2 to 8 and 10 to 19, wherein the template
comprises definitions selected from the group comprising presentation, message, and

data.

21. The method according to any one of claims 2 to 8 and 10 to 19, wherein the template

(42) is a schema.

22. The method according to any one of claims 2 to 8 and 10 to 19, wherein the template

(42) is a document type definition.

23. The method according to any one of claims 2 to 8 and 10 to 22, wherein the structured
definition tanguage is XML based.
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as encoded el enents; an encoder for encoding the predefined el enents and
common el enents using the conpression format, the comon el enents
representing a common structure for a class of software applications;
characterized in that the encoder is configured to make a di stinction
between the display elenments and non-display el enents of the application
(302) and that the encoder is configured to encode only non-display

el enments of the predefined elenments and the common el enents , the display

el ement s;Ofy ds&%‘t%nﬁlfé@ foP@éﬁ&@ssnr@Qkﬁ&%g@%ﬁ@ré %ﬁn%él%ﬁk%i%x{:#%@se%ﬂﬁ%der AL

unconpr esse and ener at or t'he” unconpr essed
di spl ay el &iediusd d@wet@riéw@ae the pPRiGalEINdPRinE S Rvelity ﬁéeiem@@a@ ppad cati on

specific e'a@é&&]ﬁ%ﬁéﬂa;ﬁ%ﬁfoﬁfdbﬂ%& terPIEY &REE lu)éﬁ%{y%fgl%pfé@ elefen@ppl i cation
(302); wherein the conpression dictionary h%)?ég is configured for use by the

reci pi ent Cof fosresser FH@’?‘F?”&%'OCP?F ser PERsfaed fs%ifcﬁtﬂS‘F WE@F?WW&@M@ shar ed
know edge @fe dy8m mrgsm@tl on defl n| tion terrpl at e contents. 25. The system
(52) according to cla é’é nova eﬁg_' t he contents of the

conpr essi on ?HPB?P&’PQ de tjorit@mgﬁ%?r(éa 5y el %B@P@EGQW)‘% RASA Gppl i cati on
provi der (13)conpriemydiftienatibe os oepngssedeapmti cation. 26. The system (52)
according to claim 25d querei 25®he aggl ication 302)f ressed in a
structured def PHPRPEICN ERE0age " HLERE THI"RLoM of écgﬁs@ '8913(52)
accordi ng to glralitpnoRéoden fdregressmtipg trel prgdedind etetneetsaﬂﬁerapmtb«:hmbe )t he
encoder for e C %l&gjégge& mon el ements conprising tags and attrlbutes for
t he cl ass. e Sys 52) according to claim27 further conprising a
second encodem1ﬂﬁﬁd@éonﬁWOWheﬂenﬂaﬂéme@ebn@nwadwngnmhmea@p¢m£aﬂn@ﬁmspe0|f|c

CLeTENt S COMBL B ildhhE SoAfen cARS BAELBH 3ork o BRcRpEld 83t | on

29. The system according to any one o wherern the
plurality of @esged sofywyase pppligeijorsodes for representing the predefined

el enents. 30. chﬁ?&témﬁ&mtﬁé%e BR&REHis r&en%r&ms n% aoélst%lcﬁdrm?et\zéeﬁ e 29

further conprising a first dictionar néor ession dictionary
for encodi ng displavciaments @p@ﬁgﬁ-ﬂ@pighate@ents ofthe apphcatlon (302) and that the

encoder is configured to encode only non-display elements of the predefined
elements and the common elements , the display elements of the application
content being retainable by the encoder in uncompressed form; and

a generator (58) for combining the uncompressed display elements, the encoded
common elements and the encoded application specific elements for generating a
compressed version of the application (302);

wherein the compression dictionary (56) is configured for use by the recipient
wireless device (12) of the compressed application using shared knowledge of the

application definition template contents.
25. The system (52) according to claim 24, wherein knowledge of the contents of the
compression dictionary {56) is shared by the device {12) and an application provider {13)

providing the compressed application.

26. The system (52) according to claim 25, wherein the application {302) is expressed in a
structured definition language based on XML.
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second dictionary (402) of the conpression dictionary for encoding the
application specific elenents. 31. The system (52) according to any one of
claims 24 to 30, wherein the encoder (54) is configured for encoding the
predefined el enents of a conmunication nmessage (105) according to the

sel ected conpression format for transm ssion over the network (14, 16)

bet ween the device (12) and a schena based service, the schema based
service configured for interaction with the application (302) when

exec Ut edzﬁ "th EFsthﬁ‘(S@)%co&%mgTﬁ@laM 54 %éﬁ&ﬂn@%ﬁ@%%&%n%&he@%dg@%f He clai s

29 t wherein one I nar codes i's uSed encode at |east two
o the pre@éfzq%@r@n@qﬁ@m@e cstemowf-éem% RIS ta@%wmuteéf%mpe dass. of

claims 25 to 32, wherein the sanme code of the plurality of codes is used
for encod|9% a cross referenced value of the application (302 34. The
syst em (52) g SEEPHI(PR) A°6° 4G oABIMEY BIAPHOMRISING a$PCoRheneie TelIg ot al byt e
range of t g &iddasnoCaitRaing ShePaplibdtionRpeiiddiemérits keapisitg@trbushyie ranges,
the sub byte ran esenting different types of the predefined

s for r.
el enent s. V§§e%3g%?ﬂﬂwgy§?%ﬁ¥ #99- according to any one of claims 25 to 34,

wherein the tenplate (42) conprlses definitions selected fromthe group

conpri si res a stem (52 ccordi ng
Lo any ord 10 STran e FRep R I Hinaliode 2 igh WP ER SR By SleeliEhn, 7
The systema(é@)waramo@sjﬁongppt&seamg tbawemibﬂmsldaalmer% to 34, wherein the
tenplate (42) is a docunent type definition. 38. The system (52) according
to any one of clains 35 to 37, wherein the structured definition |anguage
i's XM. ba@dde sggemASEyascendting3d pnyf ore efetainp eésshiyriaeconriesgedirsli r el ess

sof twar e a%ﬁﬂtnbﬁa?r%'(cﬂﬁ) Qﬁﬂ@%omﬁ?&@és&? SRforldh, Rr §M ﬁltgl{ﬁ§gor9rﬁgh BieHeﬂf% Ar@@“age

t he application having encoded elenents and a plura Ity of
unconpresséémﬂﬁsbﬂﬁyaﬁléﬁgﬂf@eéﬁﬁwﬁﬁﬁpéémﬁémmvﬁ¥@§@%ﬁ%&@@ﬁpﬁﬁﬁ§WUSer
interface (;80ddc Qbmantseci pient wirel ess device (12), the system

conprising: an application definition tenplate (42) for defining predefined
el ements and

31. The system (52) according to any one of claims 24 to 30, wherein the encoder (54) is
configured for encoding the predefined elements of a communication message (105}
according to the selected compression format for transmission over the network (14, 16)
between the device (12) and a schema based service, the schema based service

configured for interaction with the application {302) when executed on the device.

32. The system (52) according to any one of claims 29 to 31, wherein one of the binary

codes is used to encode at least two of the predefined elements.

33. The system {52) according to any one of claims 25 to 32, wherein the same code of the

piurality of codes is used for encoding a cross referenced value of the application (302).
34. The system (52) according to any one of claims 29 to 32, wherein the totai byte range of

the binary codes is partitioned into at least two sub byte ranges, the sub byte ranges for

representing different types of the predefined elements.
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conprising information on the display el enents, know edge of the
application definition tenplate contents being shared between the device
(12) and an application provider (13) of the conpressed application; a
conpression dictionary (38) representing a conpression format containing a
plurality of codes for representing the predefined elenents of the
application (302) as encoded el enents; a decoder including for decoding

t he predefined el ements comon el enents and application specific elenments

usi ng thgs salected (?@?a%g&gﬁgzéﬁ f$rgeg tFan‘mé bg, mgreiﬂhﬁr&ﬂﬂ%ﬁg@ﬂr esent i ng

a common struc?ure ware applications; c ct'eri zed by:
t he decoderomeiisng debnitionpieEstaddratebedsowrtopnising dresshigiionsinaseads aod t he
predefinedggisements, the display el ements of the application content being
retained in unconpressed form and -34 a generator (40) for conbining the
unconpressed di splay elenments and the decoded predefined elenents in an

unconpr ess qte LQdt8mqs2)QlccériRgadBhy 6L df@ims 09 1d Skl fheltefpRReaRIant
execution on a runtime environnent (206) of the device. 40. A conputer

progr am pr 68®3-f or conpressing or deconpressing a wirel ess sof tware
application (302) expressed in a structured definition |anguage, the

applicat] havi.n lurality of predefi ement s, and lyrality of
ool oy B dnERvEeR B BeeRoroin v Polp 8 SEeRuireiindrB. e 502) o
a recipi entdowimeltegs dbéniiee (12), the conmputer program product conpri sing:
a conputer readable nmedi um (210) conprising program code neans executabl e
by a processor (208) of a conputing device, apparatus or systemfor

i npl enends. e shaemr(eZ)peceiding tcemporesdidame BS tethnbheassihegtmeititedd of any one
of clains Jdeﬁr?tic%%angtfa%é is XML based.

398, A system (34) for decompressing a compressed wireless software application (302)
expressed in a structured definition language, the application having a plurality of
encoded elements and a plurality of uncompressed display elements configured for
presentation on a user interface (202) of a recipient wireless device (12), the system
comprising:

an application definition template (42) for defining predefined elements and
comprising information on the display elements, knowledge of the application
definition template contents being shared between the device (12) and an
application provider {13) of the compressed application;
a compression dictionary {38) representing a compression format containing a
plurality of codes for representing the predefined elements of the application (302)
as encoded elements;
a decoder including for decoding the predefined elements common elements and
application specific elements using the selected decompression format, the common
elements representing a common structure for a class of software applications;
characterized by:
the decoder being configured to decode only non-display elements of the
predefined elements, the display elements of the application content being

retained in uncompressed form; and
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a generator (40) for combining the uncompressed display elements and the
decoded predefined elements in an uncompressed version of the application
configurable for subsequent execution on a runtime environment (206} of the

device.

40. A computer program product for compressing or decompressing a wireless software
application (302) expressed in a structured definition language, the application having a
plurality of predefined elements and a plurality of display elements configured for
presentalion on a user interface (202) of a recipient wireless device {12), the computer
program product comprising:

a computer readable medium {210) comprising program code means executable by
a processor (208) of a computing device, apparatus or system for implementing the

respective compressing or decompressing method of any one of claims 1 to 23.
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