SYSTEM AND METHOD FOR COVPRESSI ON OF W RELESS

APPLI CATIONS EXPRESSED I N A STRUCTURED DEFI NI TI ON
LANGUAGE BACKGROUND The present application rel ates
generally to wirel ess network conmuni cati ons and

wi rel ess communi cation devices and in particular to
conpressing wreless applications for transfer to and
from such devices. As wrel ess conmuni cati on devices
and the wirel ess comunication networks in which they

erate continue to evol ve, device
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and thus is not suitable for transfer over wireless or other narrowband communication

- systems, Transfer of large amounts of data consumes limited device resources, in- w1reless

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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communi cation device. Systens and net hods of
application conpression are provided for application
transfer in wreless network communications to
obviate or mtigate at | east sonme of the above
present ed di sadvant ages. SUVWWARY eXtensi bl e Markup
Language (XM.) is quickly becom ng one of the nost
common schenes for exchangi ng data between different
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_ Confrary to present encoding schemes, systems and methods of compressing non-
displayable elements of software applications are provided, A received software application
includes common tags and attributes for a class of software applications, application-specific
elements, and displayable data. The common tags and attributes are encoded, and the
‘application-specific elements are also encoded, while the displayable data remains
unencorfled, 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 paraneters configured for

presentation on a user interface of a wirel ess

devi ce, the nethod conprising the steps of. selecting

a conpression format according to a conpression

di ctionary containing a plurality of codes for

representing the predefined elenents of the

application as encoded el ements; encodi ng comon

el enents of the predefined elenents using the
ected.conpression format, the common el enents
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in a structured definition | anguage, the application
having a plurality of encodable predefined elenents
and a plurality of unencodabl e di splay paraneters
configured for presentation on a wuser interface of a
wi rel ess device, the system conprising: an application
tenplate for defining the predefined el enents and
including information on the display paraneters; a
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There is al so provided a conputer program product for
deconpressing a conpressed wreless software
application expressed in a structured definition

| anguage, the application having a plurality of
encoded predefined elenents and a plurality of
unencoded di splay paraneters configured for
presentation on a user interface of a recipient
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BRIEF DESCRIPTION OF THE DRAWINGS

A better understanding can be obtained with reference to the following drawings and
detailed description herein below, in which: |
Fig. 1 is a 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. 5 is a block diagram of
a software application conpression tool of the system
of Fig. 1; Fig. 6 is a further exanple of the system
of Pig. I as a fist conpressed software application
systemtopology; and Fig. .7 is a further exanple of
the systemof Fig. 1 as a second conpressed software
appl i cation system topol ogy. DETAI LED DESCRI PTI ON

Net wor k System Referring to Figure I, a network system
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apph%&???%?ml)g)ﬁ 084V DCoM conmponents.  Further, the system
10 al so has a wireless network 14 for connecting the
wirel ess devices 12 to the WAN 16. -6 The wirel ess
DETAREIBESERIATRONY ' €l ess conmuni cation devi ces adapt ed
to operatie witnin the wreless comuni cation network

as a two-way communi cation device having at

Netwdtk S
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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 multiple computer systems adapted with appropriate communication interfaces. The
devices 12 can be such as but not limited to PDAs, cellilar phones, and the. Iike. '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/IIOP systems, and COM/DCOM components.
Further, the system 10 also has a wireless network 14 for connecting the wireless devices 12

to the WAN 16.



the wireless network 14 and a WAN 16 such as the

Internet, for exanple. Such functions as wreless

devi ce addressing, storing and forwarding data to and
fromthe wreless device 12, and other interface
functions can be perfornmed by the w rel ess 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 nessagi ng
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systenpori aher relcetraiticl dvice, hB@ERE BerefnOh r&&28PloAhe FMELISTS 12 Tt is
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devi 12 desti d f
rec"%“ﬁ’\é‘ii ﬁ’ce?&mﬁef @g’ﬁh{]ﬁ%%%ﬂﬁméw§w1@mwﬁegnmwd twibe ath server
18 visdite W AN ToenlBBobBIE Mo bl o%h&aimifxgo%%l Bhigmpe 3t o™ Of
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wirel ess device 12 intended for use in Europe nmay
Radi o Servi ce (GPRS)

[ g a er Packet
o AR RS e e v
ollo dasexiption &1 the kydednk $0, #6:3he | ; i
" other st.eps, and net hods descr iag‘g%&ﬁgé el -%@g%eé‘:q%mogmz_edthat
_other S%’ﬁf*% HEPRUsgoR sereiseg liheaquldbe substituted fontht web ayices 1% iBdsired.
Furthd?e a i rel.ess device 12. Referring again to
_F Bﬁfié&‘i’g’&ts 6 8, B SR AP Sl Fiteiy SELar v HeREsd toallow
Infercorpguesationempaps such REEREE Of 4B sydtés NOCHIIY BbMafddiR Yebdred to
wﬂec&‘peﬁnmn&catl on \rlr;,h the data server 18 of the web
ST 15 & nefwork {0 forhe sake obsimplicibper ate as web clients
of the web services 13 by using the request/response
messages 105 in the form of nmessage header information
aie Rasticular esign dfie sommunication subsystem within the wireless 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 Europe may incorporate a Genera] 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 exanple of a systemwth

whi ch client application prograns 302 (see Figure 2)
on the devices 12 interact via the network 16 in order
to provide wutility to users of the devices 12. The

network system 10 enpl oys a conpression schene for
reduci ng the size of the applications 302, as further
bel ow, .whi ch can be used for device 12

' ri hed C
S“"gg%? pr@ﬁi‘?f TR 08 v insiepvices @dnatvebnk ot also pxsitetaplatbd. OTIR: systems
. and methadsideeagd B&n Wldthel; es. 105 are used to
LLransfer the a;ﬂicatFon??ﬂ%ﬁ%ﬁ%f%P%ﬂ%ﬂ%ﬁ%?&ﬁ%ymw“mﬁbﬁ
ntﬁ@%ﬁﬁ@%@“@?ﬁ%ﬂ cad2. di spl ayabl e data) during
operation (for exanple) of the applications 302 on the
device 12, during interaction with the web service
13 Refegringsagpingth Figuep 1, ERREOTY bRt BA RS L E}E%Q@gsctﬁ‘esponse
the data séerver

he .web service 13,

105 of t
mesyhges g‘%?gesl?ﬁ%ﬁﬁ?q{«d}’@ﬂ\m EofumpRicatinR Hithdhe dte seocer £8 oPBo web

servides b Flhe deviced U o GO hSwetf HUED offie Wik J\%té’ﬁ% iﬁéﬁ%@e

RMI1§IP and conponent APl ) for exposing re
UPOGTROBSE FceTtaersh05in thel fowmet m@ﬁﬂgieheddeﬁimfcﬁmﬁémdaﬁt&%iated data
at a

 contaetn Bt e lSuh e ol i oo oo
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T Uservi ¢
utility fondstre df the devie&s i Chitd i r, more structured
redudefri\l}ni't i on. and/ or Og:dr%‘?fgsﬁ F‘?gﬁgﬁ%ﬁgglgyss%%qm@gsswﬁcheme for
:gé% P Eesolthe gnligetions 302 g mgpdﬁhme%l_ﬁalﬁﬁ’, ?ﬂd:ﬁ lcR€BSused for
devicBN 2 ERSiEARS. uage . The information
s SOUE/Q%? 20 rraz)}/l‘lI egﬁ%rkﬁggﬁﬁl‘gmﬂéfﬁn%%eﬁt’ém&t It isvecoemised that the
- Imessages |y arg 8seddo transfenh Hphtdioss APSQA) ) < cludi
Prrkdlios ARRAELEeild fredallt bnctuding

: r.{hot shown),
displYE0iY dota)idiing oper ﬁ‘égq (Sorsrcpmplobef thoapplicatDBs BEY orctheevies] B,

duringlindractibhl @il tNEReS&ELESH; 13 and conmuni cate through the
network 16, including the Internet, rather than the

di rect connection as shown in Figure 1. The
be -$ considered a source

. - 50
P U Bl a1,
' g or sent

the dagseryemiBycab eomiriuRbte Wil(lHE sisithaldn éﬁ?ce%%gg% axjous Brofocols °

vice 12 by the information source

he .de
(oo gl ot ligiief] do HIdRead eamponenthPl) firexpasinpaelonin Gusiias logic
rporate the data

(methddSptoichEMR aPRIdA5h rgx%g{aﬁlg P%%@%% E{g?@ 25;? the;dexices Wt Through the - |

server 18 or so
data segxee i threddvines 1 2 mayboessyiisBrmidion is&m@f@{b%?&ﬁ colfunicate
with i@ RRta GO A1 % AT 5 ﬁschﬁl;gsg conPintentinsaovivats mfi
soﬁwmpmmh a? 2@l 05t Jitn i@ doYspbQriGioh Wity Snd BLNd sttuctared coig . nion
and/or gc%rpﬁl?g la:lilgtfatg:esosrlll)ch as Web Services Description Language (WSDL) and
- Business 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/ uploaded in relation to the
i nformati on source 20, through the nessages 105 via
the network 16, directly to the devices 12. It is
further recognized that the devices 12 can conmuni cate
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 infornmation source 20, thereby
the data servers 18, if desired. In

h)
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eﬁn@kmork 14, and the mnreless network gateway 15 are
shown in F|g 1, the disclosed systens and net hods may

al so be applicable to various types
ation

of Thé E@Iﬁ&ﬁ}nﬁﬁ&MSGﬂE’e% v@h‘g 2) ot}lﬂl«; gév?ce l%gnmﬁrslé%ecbusmess

and wirel ess
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moTeRb ERRSeS 1Y i t4é Aok BN GEL 1285 eco ngr%z%fé tEEV e&obcgggfoullgbe

eneral, web services 13 have co

direc %W@?ééeﬁemmbwwmﬂgbreb@ml ‘Bm@ﬂie\tﬁfa SEBIG i

d JI&pn an pl,ications. Oigina

s O L P B ooety o

into th@mvayclétormb lﬂfdi’zhﬁlﬁdﬁ| ufe@bo %84

oV es%@ndar for sefS|ce t’o- S§#§?§%$%ggs?mﬂﬁﬁggbegggwce

ProvVige, @éﬁhﬁﬂatacﬁ&meoh&and tBa afohmmtiomsauede 20f
standard prot ocol s (e.g. WBDL, Sinple Object Access
Protocol (SOAP), -9 Universal Description, Discovery,

Pyghethe amteéﬁss (DBl )2, thevlrelosy witwesk 143 aﬁ@ﬂme%ﬁélésg %eﬁvork

for exanpl e

a
gatewBSL Lrg H%vﬂ:? ﬁlt 1§.n1 g%pnaa‘ugm g@t RN p@ge thogs agayalso be apphcable to

vmmnmsymsbfamﬁuﬁsﬁaﬁmmﬂb 89“%%§§§§§§?%8é§§§§ﬁ%%é$ anmmms

devi gure 1 relates preféera
Ge&e%crr Wll? f DEPRESTRETSsMEes axfd colmmumidation link L@dwidth tend not to be as
device 12.
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may receive and use the information

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 (S28S) or service to consumer (52C) communications.
Based on a set of standard protocols (e.8. WSDL, Simple Object Access Protocol (SOAP),
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nmessages 105 provided by the devices 12, or perform
tasks on behal f of client application prograns 302
executed on the devices 11. The web service 13 can be
consi dered a software service of the data server 18,
whi ch can inplenent an interface expressed using WSDL
registered in UDDI, and can communi cate through
nmessages 105 with client devices 12 by being exposed
over. he network 104. through SOAP. SOAP is a
Usoecificz;ﬂjon that defines an XM, format for the
nygisaldrseriptios, Diserverydindgniagmation (IDHE We%k&rvfcésﬁmﬂ grovide a
lagsie] j . nts. rnatively, the we
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in-other web services | anguagesS than
P LR mb Pad T it b carpmenar e wabeoawi 1B operatng
fronCommeginerit tepninkRdevice (Ref erring to again to Figures 1
and 2, the devices 12 are devices such as but not
limted to nobile tel ephones, PDAs, two-way pagers or
d U Rl feeiero Dtk bP vy .. The. devi ces 12
include a ne% wor’k c"onngeéc |ofnscp§‘§1¥1ce1 Sftg%’@g%@?’o%‘ﬂﬁ‘ﬁa%%lgs

whiclargpssd &y theanlicuteipplimation megiamis Bp2 (b FRtre ) oF tidefices 12.
Altel 0 o?ﬁﬂ?ﬂdﬁ% v%awcgnne.ct on 218 to a device .
i nfrastruc U204 70 §HEoR bhivay faceive pist we thedafopngions

ure

messegasriOs padvided by the EvRBET 2 bl Qifoph 1080 Gégjtamﬂzb? fz&%]a&pg))l}%g%n

net k 16, such as to the wreless n
Pf%’f%’r*@? Srspied opythe dewicss 1iwThewebsatviced 3 chebelesnsidasd a ddfware

1600 fAREIA4A e i th ext I
st R S S

Tegisieped 4n WD, ngmme ltl:gragh_&ﬁésééﬁ PO, RPAARSs 19By
. t t
being PUE D1 o0 18R R S5AD " SBSPs apfition st deiesan

service

XMLifomms fibrshé Pessagds 198tiAclhding Q?«eﬂ-‘?&ﬁ’cﬁ:ﬁl t)él\;/;g %%%%%mﬁ%%ﬂ a5s

SOA]%OS betvvgitg devi ces 12 and external
Plementsn Altermatively, thevabeemineli 3 Ihay 5k etheekneikcobBuiBtion
rot (ﬂﬂéglé LGe nnuni.cation for -1Q tel ephone

P aris b tp{%ggeﬁ’ htg’ a&@@?"&%‘& %Wg’eoeéw 1 ptherweby services

languages than described dtwve fireomloudBaticheit BRldbiiead @ desi gn of
the network connection interface 200 wthin the

wi rel ess devices 12 will be dependent upon the

CommminiedthaD&aeETuni cation network 14 in which the
wireless device 12 is intended to operate. For

ekefRsing to egnin (i Figires bauicy ilpaictides £5 ik BeecdsQiciRasiaf L&t

imit LG rke y_include the network connection
e A ol L s ¥ e duaineadersommamionti degices.

The deVivesibinlclide @ MBI Sdrineciof Yiith$iBe %00 R R TAG M IR L&

.aucorﬁrr}ml cation system ‘ ’

Senal/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 example, RF links, which enables the devices
12 to 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 transmission
of data in the request/reSponse_ messages 105 between devices 12 and exiernat systems, which

are connected to the network 16. The network 16 may also support voice communication for
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whereas the wireless device 12 intended for use in
Europe may incorporate a Ceneral Packet Radio Service
(GPRS) the network connection interface 200. O her
types of wireless devices and data transm ssion
protocols are al so contenpl ated, such as but not
limted to Code Division Miultiple Access (CDMA) .
Referring again to Figure 2, the devices 12 al so have
a user interface 202, coupled to the device

fra L{ucture 204 by connection 222, to interact with

tele'lﬁ%&% (B5BYeca HsvisyicesTizeand Sevicesiwitiar dra exerffl 2o iealetrebels 16, The
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Rdilgs over_the system 10 (see
adigrriatre (PRF) dapetwarkrongectios 86 Ricol0® GlhbeMpesiof NileltEs devices
eferring

and RMVkmRE f er descriped. bel ow. Ref
..again to l@lltl B%?(gmﬁ,ay%%%rcﬂ]% ?%?‘f{"‘f?g g Viné’éﬁllﬁf’{i@ Code
DivisiguelfulsigldoAccessdCBdAXe i nfrastructure 204. The device
infrastructure 204 includes a conputer processor 208
and an associ ated nenory nodul e 210; the conputer

Gl oot & hat | roa i ool L2 iR g AR S houeet o

the d??“:?d'é@@ﬁl*%ﬂ&ﬁ 8Y cemection 222;T1grintemet WitlD£ 8%5 Qo sHomyl '2%%6 user

i : etc. e COo ut er  0ocessor
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it gpvice

keyboggb? :ie}mﬁré, ﬁmzdéwm lafsBa8s, 2 8dudd)d nlifSpkdnk GRS the W&to}uﬂ
v
such 2’3 'tldpgigstoregﬂ glsP @ng{ora gpeakgy.olfithtowtrdon istoudipensitiven then the

of .the device 12 by executing rels
I'ns

displag v&i ' ' ' 3 located i
e e ﬁi?n‘ﬁ;y‘*"& o 66 Bl R AR BRHER Y 18 dGvic S sirusbti
204. thedsenipterfaead02 ds emplopslttyhs wer o186 d6adk 1216 Lisifinate the

r..Jeadabl e storage nmedium 212 coupled to the
roquo O S aposs B i I e o pTRsem 0 (sep Rigureobtan employed by

processor | . .
%ﬁﬁﬁyﬂﬁ?§3bgﬁﬁﬁ§%%§!%%ﬁéiﬁ%hwm

. client gpplication prog20s F2UFQAllibA iR
prograns 302 in the nmenory no
readabl e nmedi um 212 can i ncl ude har dwar e

' , h b . of exanpl e only,
e aang By U386 o Chefiiom Bl foe et |2 rPccihe e

infrasteitire A0 s Tbi desdce iGRARMBURONS, in@0gks MteP@r’ogéss 1 708538 Bn

- e GOr er readabl e nedi um ma ake the
associafiSemd: D GAYLSE, Feadabl e med um 212 Take th

or mngﬁl? p 198 ROMpYieysgcestos RO can indadsa@tetor mdrar d

processifigsdleribnitaBat 188) ihfludd SileCor TEAR general purpose processors and/or special
purpose processors (e.g., ASICs, FPGAs, DSPs, etc.). The computer processor 208
manip.ulates 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 located in the memory

module 210.
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card, or RAM provided in the nenory nodul e 210. It

shoul d be noted that the above |isted exanple
conmput er readabl e nediuns 212 can be used either alone
or in conbination. It is also recognized that the
instructions to the processor 208 and/or to

| oad/ update client application prograns 302 in the
-menory 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
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s igniesd thdtthERBnREoSD tﬁ%ﬁegsotr ng;%@fo\lj Itt%g)ﬁg/e %éa%ee esllﬂegg

ﬁf erate as web clients of t
app F%W’Oﬁfam Peindhs/Anemoryanodudd 2 0hvan Beptoeidsd dveritle network 16

) L T —

executlng t
ﬂﬁﬂa@vmdﬂﬂmﬂ¢umﬁmmuhkuple runtime environments are
avai |l abl e, a particular one can be selected for use

'with a given application program 302. Further,
S PRéferring td BiBhrdei20 runti maawwommm
e fan. i ncFudegﬁsﬁﬁ;é2 f&%d%lgéif n’&fhtgpéﬁ ¥ 2R C?W%%BWF 3Poby the
client %‘HB@SW?Oanhmb camem:n;r@on ﬂie'aﬂﬂ?hth&ﬁ 309 ﬁ;twgatwe{bgd%
ARREEEEYY Ofdat a operations, coordinatin
.Whlcgr aphi csrbé' § PAPCeSt pgéjmotggfi fucture 204avinltipls sbeh amtime
_ enVlrgmmntsjuonm Beda asse
i pRmeS et aitte RRLSEy B pE0LEHe rBRAGR; Ahora
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devxcé nsmi ssion, and reception of the. ﬁet V\D%]%Hn@‘g‘gged?ﬂw
between the web service 13 and the devices 12. '

Cbnpre33|on Scheme In general, wreless application
e.is rapidly grow ng and vvlth the variety of

Slg afemng again to Figure 1, the client 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 runtime environment of the devices 12 i 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. F urther, specific functions of the client runtime environment can include such
as but not Iimited to support for language, coordinating memory allocation, networking,
management of data during J/O operations, coordinating graphics on an output device of the

-12 -



di fferent depl oynent platfornms and devices 12, XM
(for exanple) is becomng the structured definition
| anguage of choice for use in software application
definitions. Using XM.,, one can define software
application screens, data structures, and nessages
exchanged through request/response nessages 105

bet ween the devices 12 and the data servers 18 or
application service providers 13. The devi ce-based

d exeg tion environnment 206 either generates native
vicst {oadrediee eeepsdn enteobjecomiched gliage afdsu@portih files/librarics.
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or Y eRstesnythe stewtured definition\Mrigide used to express the

applicatioN BES Th Other @aﬁrcﬁﬁﬁ@ﬂlnﬁn:}eg%vfgga%%gﬁé)%a 5 dxetglggétafe r}](".eML code

din Lgrel ow descri bed conpress (
eCtip irskiransiates S8 XMEandbintepiieapbriitpdiaies oodb krisdhBon

ior @ekidikhi On | anguages havi ng predefined definition
P forrr(!a&'ttds)f,l' -13 such as but not limted to other nmarkup

| anguages including variations of XM.. |In accordance
' further possible feature in sone

i Y PREqasihaliowseRwarsdipplicitipn desiopersite build Sofsake be

applicafoﬁggg;egrgg,y i,on ..bi pary obfuscation) of
o e g’l east s oer(rigg Hﬁ%ﬁ&g 9%6?%38 %"ﬁ’d?’&}m%weﬂ%ytympsﬂ dngrder for
© Xyt en enyinonment 205 e Fips 26 b0 BbI fo inhGak OF ga@%

applicégﬁﬂk 8k o%é)?OZ bet ween non-di spl oa eda%g?% an HosthOf

| spl ayed udY a5speiatet kil Hefinitens pa¢tenahly complits witlt & predefined
applicBiA Mefihifiors talp] a2 r | ned lLication
DefiniC e&e nt.s ngﬁﬂ, be en@g%g%#%sﬁtﬁgﬁggsﬁiﬂﬂ%gtﬁ ocument Type
4 R os gn ¢ scfhgemac a‘lﬁsg:matas 8 uBiqUb ¥Rtibtioh 3hEretoth the device
‘12 and 9 %ﬁ%@ﬁ@ﬂk&%@&i&&%%ﬂm knowledge 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 WBXMIL. compreséion, by example. Itis
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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appl i cation-specific values that are not displayed to
the end user of the devices 12. Those paraneters of
the application 302 content that are displayed to the
user of the device 12 are not encoded by the
conpressi on schene. The conpression schene can thereby
reduce the size of an over-the-air (OTA) provisioned,
XM.- def i ned, software application 302, for exanple.
Thus, the conpression schenme, as fu ther described
el gw, can_.exploit the fact that only displayable
S“fg’af’r* g’Pb’?ﬁ‘ z%fﬁé fosother snagloyl Imgue ges inahabugsvaniatitrs @ f HBAL.
interface 202 of the device 12 - see Figure 2) are
sent via nmessages 105 to the device 12 w thout
confrassariiaie wiihmfodher posibéd foaaet ials&ie tiSefstedtiods improved
co Q£§iﬂl g e angﬁattrlbutes_of t he,  soft ware,
appl | cati on Aagvedhy GPRESSIoR (e BETAMussEion) efpt daet some

 nomidisplegedata) thetebPmaBinph ﬁﬁﬁﬁ&ioﬁ%ﬁh%«&}neﬁrgs%ioﬂgggﬁ%o&t@nt of the

here n be no need to decode t enco
aPPEx‘F%‘!:Pé‘f%O% 3%&%@-%@1&5@@11@@@@ displayedidata (G theemhlser of the
nele):)e Sadhd j as.. per _deyel oper
alpplélief i ni tig}gn%a ?ﬁ%ecau’go éﬁj{ Ij’gg%ﬂ%(?gpp(gﬁ? nseﬁ%‘?eél m %eéafl?ﬁﬂcﬂ’f“"h

as XY teastand pléintesdicht e commandter a giner é18ss S S5fiviand Qipliadins and
to

sep P st Y5 B oty St B rnd inecbivhy drvios . kpse

parameters bithe spicatidhe3 02 CONTRIES B BRIMybE &) Qﬂseﬁgf—’thgaébtiée 2 are

enentatjons be either restored to genera

not g:%gﬁgiclgjetbe EupRTEssoRschigmee The @mpmsai@d@hqne canfthareby reduce the
seeesanu il Y BB ek GRS SH

format, dependi
examRlge Figure 2) capabilities. It is recognised that
t he conpression schene could use conversion formats

ot her than binary for representation of the

coffpusg mipteasion sohefle, s BRI desefindd lo?{’ {a#é&@iedﬁ%p% ?agtz that

Figure 4, it is noted tha

ferring t
°1’13’§%P APl &%’E%‘iﬁﬁﬁéﬁmﬁcﬁm uglery dit the U intafade 202 vethe device
vi der) of the

12 o e 2 el gia el 105 e Ak PG Bl emnbsionapamen

%ggllcatlon 302, _ _
predefined ¢lwdissychomsinemabipgics aad at&ibu@%s%mts%&&eagﬁ,ﬁétﬁﬁon 02 can
Ity o

. t, ot tri but t |

be bia Willed i5af0 théideviae J0 i e somgreedcstdorn. 1On fre deviuerd, there
belme neediol ' ' | . Nt

. e d st CRREN préQtof bl AR B B AL,

for processing. Further
“ﬂen?%’refl' | gefacs 39 afifibuies (ampet dapgloper dbﬁnj_ﬁoxﬁld lﬁarémbﬁle@é ark Bfly stored
; j i am 302,, as comared to the
intored o A0 dRibtayBd SR Rer i e oer gttase 207 6 e dssiee i fses Bigure

2). Upnn enrivetitoftios d@i&na%hcsabdtd@]suéhﬁsﬁ iﬂt&hﬁfn%ﬁl%‘?m?doa%ui% B of the

[ e v I e display elenents can be generate
wmpgé;?%éagﬁpl?ﬁ‘)rﬂt‘;?n 3625 FASt IR SRR il pmensaticng be tithen nabtcrétbto gmiraied
chara®tbr $cd8erdEV(i 6 nakid | nal t here be. no need
binard 2.1 €pea ecd_l Yo a%g()dg%g gﬁlg}r %‘%&‘?(%‘h‘e rﬁ’tafsgﬁ%lfe?t G FOOppressed

inary fogmat, depending on the execution environment 206 (see Figure 2) capabilities. It is
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 (e.g. a content or service provider) of the application 302, and

-14 -



encoded software application 302 and rel ated encoded
response/ request nessages 105. It should be
recogni sed that the encoded predefined
appl i cation-specific and conmon data definitions do
not typically contain any information displayable to
the device user and can be kept in encoded formto
further reduce the application 302 footprint when
| oaded or otherwi se provisioned on the device 12. The
di ctionary 38, for exanple, could use a binary
wogld thsreforsibe aviibbledor, deaslinesintmach appiitation clementy &.g XML clement

' 3 ti i t 2 t he. devi.ce 1
oef LR el BB TR SO 82003l bR 658, B
evenjghe hatitneerdirad@i2nt HbatqitRd dbadec@ oMbt for Yrodedsi@, Further, the

sgges, 105. Those skilled in the art wl | appreciate
temp i3 A4 sopipis oD 6l e RFdeBmedappligatio plgmpata et thi application

e SRR il i TSy

intepded fopidisplayen the nser iriptace 203 (sehBigurel2).s Eheph display lombntasan be
j ' ' l.ed for .compressed

enteBtol ufhtiodh by b BENUE Bt BB EE i RosTRBLER 17

Acoprdé?gls ithgané mgjé ggzamnhm lto%%pt_ﬁdﬂ@lly pasg@ emgesmjl‘nt%woﬁaxy 38 with the
a I catl on adl ng, an can | ncl ude an

e“"%“%ﬁ f?@m’ W%@%O&%@Eﬂaﬁfﬁ?%?dg CReedsgPPeRTefgIuSH asgaget 10% I

shotlf e FR6&i%8 dhat HFRLEARE i 10 ?ﬁﬂkd&ﬁ@ﬂ-%ﬂg?iﬁg Q84 cotifion data

conpression djctionary 38 o e deco 4 contains a

defipifipmigle nat bipically camtain porinfopmaipe disnlaydble taitha gedte usenargican be
j o X a and. attributes .
Kepth G0 i PR icl b anp erlIR RS et i (e plrvic
proviriopd ssitreylepice d2f Thedictignaty 38 fireRamplpanuld we £bReBNt s
ére.sg. ﬁ)ttrl but e. values). A first comon el ement
COmPRSER r‘%%t’fss‘iﬁ‘i‘?das but not limted to an WBXM
decoder) uses the dictionary 400 to decode the conmon

XM _elements and attributes which can define the
apBrefeaing agpin o Fignessbihe vudime Enwirenumpint 206 ofithe device 12 is

jsH. L . t 2.cont ai ns ..i nf ormat i, o bout e.
- contfitedtot telBid SRS G 08B B B ATeCid) (g Bhmate) Vi the
mess3P, 104s THedeiskidd frDihe 8% MW bSprediab ﬂﬁﬁmhr theBinpbhdhts! @bl
invoﬁrﬁ%a DTR.or an XM.. schemn, and can al so contain

T g Wﬁmﬂmﬁ%&mﬂ@@n&hdm' Hiég. 4nand that
I r ae.
e oo o0 POk B 5 P
The draineri3tensbladion seupredsed sqfiwere ailioations 802 fnicludel anfdpphicativn

. .to restar and  validate.in sane inp]enmentations,
prové%r%mg ng cleé? tﬁq; s?])éaam F%v%?, aawlz @@wglgec’img,.and can include
an appliestivhideqsdier IRk teRipRRsin g 8FckbAnS I FERkad ofMbrieQRa KN,

.the second decoder 40 further processes the esulting

apPligptiond@% appl i cati on 302 definition to generate or
restore character-based attribute

The compression dictionary 38 of the decoder 34 contains a common 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 (e.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 aﬁplicaﬁoh
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val ues, where the device execution environment 206 is

unable to store and execute these paraneters in the

conpressed format. Referring again to Figure 4, when

the conpressed application 302 definitionis

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

é&@defined XM. el enments and attri butes accordingly.
defpitiqartemplated@i coptains infom laribmdﬁ:fui: gﬁgoﬂhﬂof@&&mbﬁh@%ﬂr@ class of

' the partia ecoded application 302 -

pddoh W2 8 drii R et o 58 Bucrmubpbesdochy +90TD an s kML
schemt.fohé vsaltchonepkiodaidgd Bodupekplaluble GG A0t 20k
mkggﬁﬁggmﬁgedefuned ggpllcaplon-s’e0|ftc attribute

VaPoraetd Inpenordingting he rrppasyingaug displayrthaedfod stordelue
decafpmbngabé IR 4.5 Leved.to e ur age
et Farni g o AR Sh i iy AR 8%, and
validgte fi} somedmplementatibus fopexdmiledf equiradibyalsiuapnk 266 ipie@fined

o JThe. decoded l.i cation 302
eppARRSA i UG Ropubntly’ B poonor Abered sudbesprocmes te
. Tesullingalechddé eppdientioBI2aIeANNDh 6F n6rai\68 feiiopdiciibactdiBased attribute
i butes, typically frombinary to text.

d t
Val“%ﬁ 3"3‘6%3%%@@%5@%&5 SBdronment 204 i5 wiablg (o sigesfand iexéoute these

paraprifid thecohipes8diolgall | ON  provi sioning service 32,
and, for exanple, installed for execution on the
device 12. It is recognised that the above descri bed

d . ' l
oueaig SRR, e BB RSl gormion s

appl 1 cabl
provisinned togtle Bvite k2, de\firsidedodcf 3OMIRG tﬁ@@icﬁ@ﬁa(&j‘ir 460 foBthe

[ eration of the provisioned decode
”“%g%‘}di“%a“?% HP Pegesaitwars applicatiansi302 fivar the compressimddictionary 38
- and ddoades ti-ofRidiRtd b 2od _as hayi e

tmntﬁpecfalized J%@ggers %?%sﬁ%$§§@£3%8§%FP%@%&gU%&E,
decoging ceipmpa predpfinedSAVE ¢leamnts 200 niningst, ‘the peflially i&oded application

ﬂﬁﬁgﬁ'- omon .and . application specific i
21_02 pre eb?%’eagggﬁ% ﬁ%ﬁ?‘é".ﬂd %chdgr ‘ﬁﬁ P"i’lﬁgrfemé%éhﬁ applicatiespecific
- dictigheyoilito 3ebode f8Rd appIRbESEHeE%c A : 18
stru and/ or the in?%?%qtigg sour ce ZOOO?HQﬁ%v%E%PS %%%%m13

: ct}liegn.g)gg%txqgi Qf dhe-appiicatiop terplate 42 iretriveediorpe@ssgdroper handling
-and aSRiRA DESERY received fromthe _.device .
Y i einogfcl? ie(%)das a vv% Bmé‘\%?féoﬁ ?’0 %fthef e, figation gpecific

elemaniy {The decoided aplicetimftRsiefinitibais dption:y FHritas ?Edées?sgd bithe

te fromthe decoder 34 and that fhe decaodi ng
seconl e A HBCICY ool rosios a By deveeed s, Srioalhpfiamibina t

text. W) redy, theeadedy | al ] r edef i ned

. CorrmrJn jz;’l}nd appl ? call) Pg{]tﬂslgg% ??1?%&%4 lgﬁésﬁ%&;;% tg%%a’z@?‘?%’d.

PIovISHJpng (ekdef? % and, Her examplenimsietied foo mmention2@bihe deviek 1056t is
speci fi

sk k8o SRS SR 3 RS LS it
to decodinpmeswges 10SH(smiFigure 1 Necdieddi 5Rhe 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 represe_nted as a combined decoder for decoding both common and
application specific predefined elements. Tt is further .recognised 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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12. Referring to Fig. 5, a block diagramof a software
application conpression tool 52 is 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
envi ronnent 506) in conjunction with which the
conpression tool 52 is configured to operate, nay

i nclude further conponents in addition to those in
Fig. 5. It is recognised that the runtine environnment

(seBBigurea) for Dol theQiomphRsca @bMERR T RyHbEESos 185 ?elée::tltvﬁfﬁ'om the

4 .OQ&F e server 18 and/or the source 20) and co
ovage ‘E‘Eﬂﬁa‘i‘% B Wihelienhaftheavabreprviceddent 206 of the
device 12. The conpression tool 52 receives the
sof tware application 302 fromthe |ocal or renote
ap F’E[F thaw, fiavresemmissd ﬂfmhedm' hipnas SﬁSantHWemﬁtb \ﬁﬁgﬂhe ?ecoder 34 and
thafRPlic an rovi des e .conpressed software
“ap p{i‘:""?g‘%‘F g%"%‘%_%“’%‘%“ ’é“@%’é?%t%i?i‘%@rﬁmﬁn% aORMTaE 308 heanglecode a
porbort dreall of ke pileiefined doinme arfyp f)mﬁ&@agfebiﬁk! eRehehR}, HaRALA. For
excopp&Fss d soffware a&gllcatlons,s.z, or possibly the
TR e AtUB gtenreens gU0 eawld wse shasligtionpnydo despde Besiplication
specifit EMmbiRs ARDbAveRhd AitnmOelbed i
application source 20 mh%n ?f%ﬁgggf%%ggﬁﬁﬁpggﬁﬁagqﬁfﬂnﬂ’
12. yses the renote conpression tool 52 to conpress its
software applications 302, but then stores the
conpressed software applications 302 for subsequent

t r Refomiirgsto g, 50a plool dlafrmaTR b R4S d%[ﬂﬁ?iﬁ&fiog;ﬁesgﬁn tool 52 is

, , nto Fi ,
st AT Jn it S n0Sset fe-<ompoges Grvclly brobma inscgwre
PRS0 olhResOMTHRo Llinkrts3f3id61 49 Or b Aot ST A Rhatime

.common_ XM el enents and attributes
envIERRRIept6) Brronjiwetion withlwbich dwaompatdon tiol 52 fxaeafiguré to operate,
2k i an- cCifi. Lribute ,val .. The djctionary"’
may_38 idr?.ci hes Sops e&%&éaﬁﬁ%t?ﬁ&sﬁf”ﬁg‘ﬁif {sgecoppised pithe s
nuntieesgireinene 806 could Fe pdiofdhddeh R rivids lgtsyééaﬁ (on the server 18
d/d(:}ﬁtl nat IZ%E device 12 or systemconfigured to handle
and/e pg 30uTeE 204 sopld lsmbe moiof thequntins envirepment@9p 0é dweldvice 12.
by the conpression tool 52. However, it should be

ap'ﬁ{ eciated that the dictionary 38 may al so include
f uFherremprassin food A2 raupivbs theboftware apticitfonGodi fidnh 28 A caESy

) £ t l'ates 42 and
remofAplicion SRBCSAS Sotobivesce e lovpp blopton 340 aed prowideashs
compt@sedsoftivasd afgﬁﬁe@i@ﬁ 302t 4 GesBnatidB}Whe dééﬁﬁai:ioghg ifher fhe device 12

di cti opary 0 to encode XM el ements an

or syﬁﬂpe fig ddta hawdle pempressad safoue gplicatibhe 300 o posthiyothe
apph‘%ﬁh BéndréPID, t%ﬁhﬁaﬁﬁg&%ﬁé‘%s’% %ﬁ@k{age;%)% iggt{]on%%g lilst re%tqur?ed to

common structure

the applipttionabiuon 80 $Gin (liephliciiogsduie R0wistaitle ?é‘iﬂot%&?yr@@ﬁ)n tool 52

i.nf ormati on.about_di spl ayed paraneters and any
o °°’§E%%Sr 8 P e PR32 bt then e el comprstied soRwge a
applidatiody 302061 $hbSedfubidtransmission to properly configured devices 12 or systems.

Referring again to Figure 5, in the compression tool 52 the compression dictionary 38
contains the common dicﬁonary 400 for encoding of common XML elements and attributes
and the application specific dictionary 402 for processing application-specific attribute
values. The dictionary 38 includes the same matching dictionaries 400, 402 as those stored in
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58 uses the application specific dictionary 402 from
the dictionary 38 to encode, for exanple obfuscate
and bi nary encode, application-specific attribute
val ues. The software application definition tenplate
42 is received by the conpression tool 52 and passed
to the first encoder 54, which retrieves the comon
di ctionary 400 for the appropriate class of software
applications 302 fromthe binary dictionary 38. After
encoding common XM. el enents and attributes, the
the Wictisharg BE ABE d&AnARE A8Fc (oRFEEMRbANpRAGE Uade software
lication 302 definition to the second encoder 58.
appﬁ%o%%%a@%%m cggpresse by esonipeessiaipiob] £ tievever, it should

. be pPRBIalddGh A el di f ictionary 338 ta .
° %ﬁc 0 5 e‘d/dg%# ﬁ%@ﬁa S # ?%agtalﬁsg nq%-léhg(gee%ﬂ?eﬁ & &{a:'f%f)}r{ F%‘ﬁ%l’g Heation
spesifie dis§onaiesi40031102 repesentipp bihertoinpiaiestid und sypbications 302 definitions

for  Ph TR Lol 2 REX bl 5 e il e ity R0
encajpXMEalentuntsId afibiés widbl gsis bhPatid\@shuics atNe applicaation

dofid fusca io?1 is conplete, the encoded and. conpressed
. ?u?ﬂ’ﬁ?t% 2 copaingiaformptionabopkthe epramen sirichire pithe specific class

. of apiih iR 302 (inclRih D 66th Wifd Rl $ALRL) LEF RS0l rpgb\éiﬂ:cﬁs 14
or system or, for exanple, a software app?l CALT O asygﬂ
parapssssindany other ndneenapribleotata. (Phesecnd endder (g, 4 Binary obfuscator)

55RO R 5 OB 2ot o e

obfustatomtidinanparads appldatidt §Reilfic aHfibutd yath@cei ved/ sent by
the device 12 fronito the web service 13 during

operation of the provisioned decoded application

r g4 et i t .
3 S bt Ay 639 BB el i o

and pasecd;ta theAiret ennarisr 54, sviieh retriz@es ths catrmon diotishaspA00cfor B
di ng

P ol R SR B P o8 b Fvig Cpiemsy PhoAer eoding
" conmbeHMIL slembiis b AtHbule) thé ' L %rﬂ%ﬂ_f]
.Sﬁ@c%defne, I pl ement ed oﬁﬁfﬁé&ggﬁgpggshfé@% 8 a g{%g{ied
applicgtion; 302 definition o thespoerd amoddr 58t Abe ssbndencoiar$8 1arites the
LiEAtM : i rLessed tent. of any
epp M et SRty M0 e R 1S S50 St pficaon-
specific aiitibut¢ values, afd retieveselppativh steuchie infbrmiatioh Go 86 ap lication

; gni.sed.that the encoder 52 could be inplenented on
definf R G 4210 Seghusgn B dringr e RE o cbradee sentghioniB efico

o

obfuseaSonloREAar} 0550y is%fom?)geé&%té 36ded3hd %&?gs/eecg Lpfition

i pformation source . ervi ce
302 defrgjtipw isyyleased fipthe sswinatiart, bitker ¢henipfehdaiatéipientsdesice 18 opsystem

o f BREAE b A RSt Yo Liop oD biawali i Sesan. ot &

recogaised thatihe eboveyissriied EtidabrBRcompindaiearkliopsiatibP BRlaRH ¥ipplicable
tool 52 receives software applications

_ t '
to enct?E%‘g%%‘)"rs r gfs i@soéff“p?ig@&tlﬂ Eeciyed/peat bptheaavice 12 fomito ghe web
service ABILARS Sﬁer&ﬂfntdf%eepr@ﬂgiloh&?&écg&?l aﬁgl"fcattign ix%%mm 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. It is further recognised that the
encoder 52 conld 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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device 12, which can include the conpressed
application systemruntinme 206, such as shown
4. The conpression tool 52 is inplenented in an
i nternedi ate system and conpresses and distributes
software applications 302 on behalf of the application
source 20. Ina variation of this topol ogy, conpressed
software applications 302 are returned to the
application source 20, which itself distributes t he
conpressed software applications 302. A "hybrid"

sent 49 thawdedee IQSwhﬂnsaourcg(mta@VﬁU ceRIbS i RdbRleRviceqh! m& Brther
conpressed, and

in Fig.

e R e St B g i

comapuebded abrit@n oﬁﬁiyﬁai‘e@sa%gs 10548R&H @ﬂeQﬁtaLbQﬁ@ {éja%dyo@ %l%qgﬁigmanon

destination device I2 or systemor t
souzes 40 odite welsisrvicedBiese Figme 1x.or exanpl e. F| g. 7is a

bl ock di agram of a further conpressed software

appllcatlon system topology. In the second topol ogy,

t heCemppressedisifvarsapplication pystethsies aﬁﬁcﬁﬁl@iol#i%ﬁetggkboﬁﬂual

top BBt Ak P 2SNk B B st sa e epplivelomsysoen
topaipgy. Shultiss faﬁtto;aﬂd,gy, b eoxﬁﬁﬁssxﬁﬁto&m robeies 8 Awark %Hﬁickc?o%s 302
fo nts in 6. such, it 1s apparen

‘.“-31? Picalipny S‘B“‘tei?&taﬂ@ H‘éﬁmtﬂl C@elpmsseldnpﬂwae aplﬂtcaimns 362 to the
devicd e mEe usecluﬂges cr ?'g*%s gﬁ gflf? h e P‘H@&%@‘@?“ shown

been shown and
in Figg Gphdbe @mﬁnrgaame oo 62 mmplmemdd&n wh tdwﬁ@mhfe GdtdR And compresses

and SRR G Bh agpieaions 0% p ol of i peliation eatoere I

el opo

- varigtioni uf ¢hid Bpoleyy, compiebball §mﬂ%ﬂ1‘°§u&‘!s 302 ‘L“letrym‘%%? e g.

ormat i é@ sources 20, of which sonme suppor

P‘%"""Li”bfﬁ’é‘r‘& whighteslfidistsbutentbe melh@etﬂ:scg’cwai‘e applicstivgy 302, A
“hyb‘ﬂdmvbﬂ;[do)i is {16600k %gﬁa?%% k’@g‘%e 8Iet anR %%@gfare remotely

upport both topo
comB'ﬁ’é&?dﬂ amg distritutesirby baﬂth a&mﬁeéwn toGIGORELE Sl aﬁﬂho%ﬁﬁﬁ ¥&Hr&e 20,

. depeﬁﬁﬂgmluﬁ r,ugen%lgg éegﬁl}%’é’ﬁgl&'lﬂgit’ ig ngygtgmzm mguﬁwm n

apphcmmfuzl)enfora;kmqﬂe ot herwi se sensitive information is
provi ded by the application source 20. In this ‘case,

no i nternmedi ate conponent is requi red to conpr ess
conf i i nformation

{ ! TR o P B e bt by PP i stems

. topolegﬁc iy fesebond tapblogylehs Hipliestiorlsetvil® piENAE 3 bt b?th an

Vi.ce-vers rovi di ng end-to-end Security.
P ph?%’tgpg?‘fr%?%?&& SeEPesatennod 531 Bhe dyiverid afid the cBmpr&sﬁ

applidation rélitieY 28)atd dubshdAlil ?85 zﬁ“’f H%%é‘%%aaﬁ@f?) ?‘ﬁ% p('m?&n

softvvare applications
Fig. 6y Axish, it 1sjapparent fomBigs Kand Sfthat eedeRics uzﬁiﬁﬂbﬁe&aﬁﬁﬂﬁ

mdep@ﬁtﬁ:nt of topology. Although each topolo £y has been shown and described separately,
the device 12 may be configured to communicate with application sources 20 or service
providers 13 that support either 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
topology, and others support the Fig. 7 topology. Similarly, the application source 20 might
also suppori both topologies to expand the types of encoding that are avajlable for
compressing software applications 302.
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attributes and binary obfuscation for predefined
application-specific data. Fig. 3b is a flow diagram
illustrating a nmethod of deconpressing software
appl i cations 302. The nmethod 23 includes tw phases -
bi nary decodi ng of conmon predefined tags and

attri butes and binary decoding of predefined

appl i cation-specific data. Referring to Figures 3a and
5, at step 24, the software application 302 is
received by the conpression tool 52, fromthe
infornation source such as 20 (see Figure 1). As

oo R o PR o5 HOHR P B LE Pap o poionta g vantzgeous whon
condidentip! oui dthertvive seraftive Ebineifios &l{fr&ﬁdehaay 1Ré aﬁ:‘imﬁmﬁ%@%ﬁi@ In

stem (not shown) that perforns -conpression
thi é‘(’f (t?fﬁ’ﬁd'étﬁﬁﬂg’@f’%t isgeuiredtp compress énforsuilion. eFartviamiple,

conﬁaeﬂtw B RorlEn G enchbREEAIRLNRR B Vi 1 3 TR Bl ccq unti

sour.ce 20 and the destination rce
decpyplediat be detiee Ehbmsricesatasmbridmgendapbidatinyn 302.

Using the application definition tenplate 42 such as

the DTD or XM schena for exanple, conmon predefined

tributes _in the application
Exa%lleIﬁ gpgtglg&%g%%ﬁ 25 mpressiog fichene step 26. This
predefl ned el enents is such that

t hgo% P%%r %8’@?%11%@@ T ﬂ@@ﬂmrmgtSOMareamﬂwduons
3ozarh¢mbmb@gz icdbd R0 PhARE Y b g@%ﬁ\;e%%lgg?fd@gmo%%g oo tags and

s shared between the conp sl on

atiribiies 3nd inaprobiaseatian fmzpwﬁﬁinsdlaﬂphcaﬂdm—dpe%ﬂlﬁm Fig. 3bis a flow
ﬂﬂ&ﬂ@n a Jﬁ%dgﬁkéﬁ U|red %&Fﬁass 1t he blnqﬂ%@gﬂb@m23

conpreSS| ctlonary
mcll@@QtvdJephamst-lbmary déebdige &d@hﬁﬁcﬁﬁﬁ@deﬁ%d Bt Mfdt%su%aﬁmnary
deco@fﬁ%l i.cat,i definitjon, step 28 involves
@H igHon-spscificd@er i ned appl i cati on-specific
dat a not di splayed to the user of the device 12. The
ap I ic_ati on specific el enment encodi ng can be perforned

@Fxgumﬁa el 5, nheteppds; dizi sofiedrd Hpficalion 862 RAckelved by
der. During encoding at step

" the coﬂp}e?%&n L $ gx 5 %glfqr@pémqggg surheas 0L peertigirg 1) ot descnbed
below,rthammprassfml t@ol BR @ b8 ihPrRmeREd BGhOEsReR ggﬁclnﬂﬁeen%ﬁg;hgr 13

resul ting cogfr essed application

a“’ngo‘?’ﬂ%{‘]?gﬂ)iwnaaomw oaat@@spmtesmmn @t slaive) that performs
compBé’s%ﬁ Eodthe/ m%‘%ﬁﬁ&f’ ol 2 l llags? %llr opegpgﬁgtlsi}lprél R%égﬁégcq J or

dicti onary

system Ib@t"@pp ihe(laformatldnesbuﬂcaﬁemﬁﬁhe GestinSacH RV Re lggntfﬁhed to ref,ewe
|

def | ned | abel
B TR AR 0 TR
e theIDED bf KUY sl 9P @alporfi)0f BloRSIIIANon P QRS o O htiputes

. | abel ,. edit, text, lisSt, ra boX
nthe |aﬁﬁlbféh°WB}P 3t 62 @tml'pn@'s sicoded atatep®B. @hisentédfgof common
edﬁﬂé&ee-l- i on, 302 definition,
- prodefiddatter A suor e By SRRLGE i gveds@(l\?m%namwnd

attﬂblttm icthe bmagmdipi’@sxon 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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bi nary code assigned to "label" as represented in the
dictionary 402. Referring to Figures 3b and 4, at step
25, the software application 302 is received by the
decoder 34, fromthe information source such as 20
(see Figure 1). Using the application definition
tenpl ate 42 such as the DID or XM. schema, for
exanpl e, common predefined elenent nanes and
attributes in the application tenplate 42 are binary

bi decoded at step 27. This decodi ng of common
Yy 8’&%‘5@& & they rg?ﬂ@ﬁtlgd pplieatienrspeoific @mom dmp]ayecho tesisérof the

devIcB 92, PhESGICARA gl}&%?a%m&? gr?c%dand ?{g) I t(gﬁown to

bi nary conpr essi onary
the pssecigfed isafnodes amnid “ol befittd Hetright? di@atl Drrihg enoaamglaﬂsiﬂe 28, the

enco required to pass the
valigdedst SortiEndls oSt weptdnitjo Bl miseRpte i cemeitseeand imegrity
_ ofﬂappéulmgdompr&@éﬁ apfidatibh 8020 Encbhp or thB KM, @ftx%tﬁﬂa‘}@:% St step 28

plication 302 definition, ste

alsop?}.u élure the a H}g@
B GRvAE oat eﬁ&)ﬁ;ﬂp tien sngeifie binpry dietionatyi408 dodes defined for
atsiBgD vl ih @ ok @eugﬁzft@ 48 %Bor U ARYEYPn bRE S fofllod as:

dafescﬂa%\é'l l(c:gmt bextidist bradmalcd?'leloldncm prhnﬂtorﬂdmagtey#RE(hlﬂlRED
then s ﬁgﬁ%fe(gogl? q%{)'(é]ng%foi gbte](, tﬁglt ttqr}% 1{% radm checkbox,

buttagy @Sislmagé eﬂmen d8 dhPraesied RoPdY shck@iidrs h@)%a’qabe‘i Oin iR M1
Ig&ﬁﬁqﬁﬁﬁ% corJrect ss and integrity " of
AP E‘E‘b‘ﬂfrr g8 %‘Ma copvert this cbazctemmntcgthocortdqmndmg
binan{vbd PdskiphEd o 1bR]" U8 Pephds ﬂgg.% @A 3y B eferably
I nar

mat ches t he appllcatlon speci y dictionary 402
codes defined for attribute values in the application

g TRbERE 1 Prenlssp SHERTY S, iR haRvare.appliveioh 302 serciyed by
the dedoderkiso ﬁom thel irtfoination seR)stEREI0RELL Fl%'&]?rj t @Emg tﬂ%ﬁ%ﬂlc&nm

ictionary 402 contains binary codes abe
de d“é’)‘é‘tt F‘*rf 42 ébl?s&he DPEB e 4L schigmea; fon exmpie icomag®n pdefined

~ elemédd ﬁmﬂm%ggtgg ng.ﬁ%‘ E}hﬁ{:??lg% ¥é?1?¢llal!eg a8 B#llrﬁg;ﬂeﬁ? e%t step 27.

. application
This despding of mrgmonareacﬁm ekcmenmgs S0 rthdt s 18I0y @683 Tt thy)
as represented in the

dto "l abel
 predebffitnatil %‘ﬁgﬁﬁgﬁsgwﬁ%cmﬁﬁ%@%m% i shared
b twa& fierdetoden :
ctwedp 34&&@&@&%&3@%@1@“& %%S%ﬂ?%g ok lgb‘ftls

fiut her opt|n1zed based on the
ot regyirgdytp pass(tas bBpryspmpeegtion @dlqmr}e?mmbthetdneodeﬂamlfcaﬁhn 302
definifigp! i cation el enent in the definition. For exanple, in

the DID definition above, the binary codes for data,

nessage or screen el enents could only require a

Eor encodi n Furthernore, the total byte
r angg%la3 Hruglwreiofithe anpeationi3AE geSnitionystay 29 amnpless
bmarﬁd%bocﬁﬂgaﬁﬂdh@ I&Bﬁ@&l aE)ﬁﬁcaﬂ@ﬁ Sheclf 1t T3t Ei%{:lageeds Sk tiser of the

xCl - xFF for scree
demce 12. The application spec1ﬁc element decoding can be performed from a root down to

the associated leaf nodes and in “a lefi to the right” order. During decoding at step 29, the
 value cross-references are preferably kept intact to help promote the correctness 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 atiribute type is defined as:
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Exanpl e 1 Consider the follow ng generic XM. docunent
fragnent as a part of an application definition:
<elem attrl | ="all.1" attrl2="al2.1 "> <elen?
attr21="a21. 1">dat a2l </ el en2> <el en?

attr21="a2l. 2">dat a22</ el en2> <el en

attr21="a2l. 3">dat a23</ el en2> </elem > <el enB
attr31="a31.1" attr3= [Refja2l.1"> <elend attr4l

adl. 1">[Ref]al 1. 1</ el emd> </elenB>, where [Ref]

indi cates the application-specific format for a
L?&é%g@@éﬁemae%bhsam%r chpegkb@xl hutterhkimege #REQURED
| e
e Va0 g 553 iy A B e o,
buttppgind émegee Wh@rthe dhcggiﬂr 3? aidoentemrigreet’igbeal” fnothe N®IL application
302%1@&411&181?&% od?’ é‘ge devi C%g%ﬁ?xgan@}c%%manmary

conpr essed tor i t

cod BBLigMBbod Tbell awe@zcsmaﬂma&b?dla&t 40982/ W32 WB7 -B03
data22 WB2/ WB2 WB7 B04 dat a23 32/ -22 WB1l WB3
V\BS BOS VB9 802 WB4 WB10 a4l.1 BOL V\B4/ WB3/, where

( st ep g E and O%mgggggm?epr lé%leag{‘@ e r e‘ﬁ@%@b@ggmumbe
a@gci;@n g ko qledgs cﬂ‘@el nwnbesh?mt@ (tebizptequirdditatncode
the ‘B%Z%"C o8 SR e i, 175 o ppls i Dfidegpisionbove,

the hmaomaes fom dataphes@&@, andrebi slegehth ¥oudd ofil Pediie R \Angg& e for
codes

ion 3 i s recogni sed that the
"’1""3%31 ﬁ%@gﬁr&éﬁﬂé’&%@g& dHeppertitiongd infBsub\NBE ranges,
for eXMBhpR, 00%£6096r datd K6 S0 messages and xC1-xFF for screens.

Example 1
Consider the following generic XML document fragment as a part of an application
definition;

<elem1 attr11="a71.1" attr12="a12.1">
<elem? attr21="a21.7">data21</clem2>
<elem?2 atir21="a21.2">data22</elem2>
<elem2 attr21="a21 3">data23<lelem2>
</elem1>
<elems3 attr31="a31.1" attrS""[Ref]aZ‘i 7>
<elem4 atir41="ad1.1">[Refla11.1</elem4>
<felem3>,

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 attribute

values a72.7 and a41,7 and data inside elem2 are displayable parameters to the application
302 user of the device 12.

In the compressed form this XML, segment looks like:

WB1 WB5 BO7 WB6 a12.1
WB2 WB7 BO2 data21 WB2/
WB2 WB7 BO3 data22 WB2/
WB2 WB7 BO4 data23 WB2/
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mul ti ple codes, as desired. Exanple 2 Consider the
follow ng exanple DID (tenplate 42) bel ow to define
XM. resources of a wireless application 302:

<! ELEMENT application (data*, nmsg*, screen*)>

<! ATTLI ST application name CDATA #REQUI RED> <! ELEMENT
data (dfield+)> <! ATTLI ST data nane CDATA #REQUI RED
persisted (true | false) "true"> <IELEMENT dfield
(#PCDATA) > <I ATTLI ST dfie(d name CDATA #REQUI RED type
(String I Nunmber | Boolean Date | Any) "Any" array
(true | WBHEe) "fal se" nested (true | false) "fal se"
nest edNWB3CEBI BGS WS BD2 key (true | false) "true">

<! ELEMENT nsiVE4ivB{0a)T.1 BOAWR4/ST nsg nane CDATA
#REQUI REEB3happi ng CDATA #| MPLI ED> <I ELEMENT nfi el d
(#PCDATA) > <! ATTLI ST nfiel d name CDATA #REQU RED - 23

hé; Shdel 1 fe
iy MR St g S B 40 RO L S0P

the ?‘%SB HI lggary %Q{?ﬂ (step 28). Tt should be noted that the cross-references for
values a71.1 and a21.1 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 WB5 = WBI15) or as a series of
multiple 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>

<IELEMENT 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”
nested (true | false) "false”
nestedName CDATA #IMPLIED
key (true | false) "true™>

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

<IELEMENT mfield (#PCDATA)>

<IATTLIST mfieid .
name CDATA #REQUIRED
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<I ATTLI ST screen nanme CDATA#REQUI RED title CDATA
#1 MPLIED dialog (true |I false) "fal se" param CDATA
#1 MPLI ED> <! ELEMENT control (entry+)> <! ATTLI ST
control nane CDATA #REQUI RED val ue CDATA #I MPLI ED
mappi ng CDATA #| MPLI ED type (label edit text | list |
radi o ~ checkbox | button ~ image) #REQUI RED
entrytype (char nunber | date ~ pwd | phone | enail)
"char" readOnly (true ~ false) "fal se" placenent
CDATA #|I MPLI ED style CDATA #| MPLI ED> <! ELEMENT nenu
(i t &Re (String | NuBNEN] BooteanBNIEY P Arraly AXMLU) FIMPLEZD nane
CDATAPHREQDAEDEIMROIED>CDATA #REQUI RED screen CDATA
#1 MPLI ED> nsg CDATA #| MPLI ED> <! ELEMENT entry
<f§%ﬁ$”«dﬁiﬂ‘@weﬂ (somtpile memed)ess appl i cation conpli ant
<IAWELIST sereahove exanpl e tenplate 42 (e.g. DTD) could
be nirhe CERTAHREQUAREDO! | ows: <wcApp nane='
W ridlecCRBRTA ¥IPLIEDIat a name="User"> <dfield
nandialog ginme | fayged falderi ng" key="true"/> <dfield
naneFanaGBADA#MPYIET> String"/> <dfield name="street"
type="String"/> _
<IELEMENT control (entry+)>
<!ATTLIST control
name CDATA #REQUIRED
value CDATA #IMPLIED
mapping CDATA #MPLIED
type (label | edit | text | list | radio | checkbox | bution } image) #REQUIRED
entrytype (char | number | date | pwd | phone | email) "char" '
readOnly (true | false) "false”
placement CDATA #IMPLIED
style CDATA #IMPLIED>

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

<IELEMENT entry (4PCDATA)>

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

<wWCApp name="WirelessPizza">

<data name="User">
<dileld name="name" type="Stsing" key="true"/>
<dfield name="password" type="String"/>
<dfield name="street" type="String"/>
<dfield name="city" type="String"/>
<dfield name="postal" type="String"/>
<dfield name="phone" type="String"/>

</data>

<data name="OrderStatus">
<dfield name="confNumber" type="Number" key="true"/>
<dfield name="status" type="String"/>
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<dfield nanme="city" type="String"/> <dfield
nanme="postal" type="String"/> <dfield name="phone"
type="String"/> </data> <data nane="Order St at us">
<dfi el d nanme="conf Nunber" type="Nunber" key="true"/>
<dfield nane="status" type="String"/> -24 <dfield
nanme="dateti ne" type="Date"/> </data> <data
name="Order"> <dfield nane="order| d" type=" Nunber"
key="true"/> <dfield nanme="itens" type="String"
array="true"/> <dfield nane="user" nested="true"
nest edNaufelt @dneo="dztetimel typed maays" dat et i ne"
t ypeddiBat e"/ > <dfi el d nane="order St at us" nested="true"
nestdett\aams~@ddes St at us"/ > </ data> <nsg
name=" ordfieldmahRi=1giderlat fpa="Nijrh6e kBprRnegs der | d”
Mappi NG=JfEM ¢eme"fihs tyhe="SHifd e Sy DqRR7>St at us”
Mappi NGZGEA faneGedrShedtd="rtic" ﬁé , gﬁaﬁ%&“@User%
nane=" Urgidig Hafid-"dstetiBPROBITDAE9L />  <nB
nane=" pafa neftie="sraBf e SEh g eescreen
nesmﬁ;@@@}deygfayﬁ's"yt e="Pl ease provide delivery

I Nk@atgpar an=" @QJser” > <control nanme="Ibl Street" type=

"la "na.Yﬁé,,é"'Sr_rbﬁferrgﬁtt Ugdatesont r 9I name="edStreet"
e RS ot copael
name="1 gy IH}f'latn’iéépS’@g " aeg;gﬂg; d rStat -"4<>COnt "o
NaERsf ype=Ted | oo §P>
<msg name="updateUserinfo" mapping="User"/>
<msg name="placeOrder" mapping="Order"/>
<screen hame="scrDelivery" fitle="Please provide delivery info"
param="@User">
: <control name="blStreet" type= “label” value="Street;"/>
< control name="edStreet" type="edit” mapping="@User.street"/>
<control name="ihiCity" type= “label” value="City:*/>
<control name="edCity" type="edit" mapping="@User.city"/>
<control name=" IblPostalCode" type= “label" valie="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="sendCOrder" label="Send Order"

screen="@scrOrderSent” msg="@placeOrder'/>
</menu>

<fscreen>

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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<control name=" | bi Post al Code" type= "I abel"
val ue="Postal code:"/> <control nane=" edPost al Code"
type="edit" mappi ng="@ser. postai"/> <control name="
| bl Phone" type= "l abel"” val ue="Tel ephone:"/> <contro
name=" edPhone " type="edit" entrytype="phone"
mappi ng=" @Jser . phone"/> <menu> n <item
nane=-"sendOrder' 'l abel -n - Send O der
screen="@cr Order Sent" nsg="@l aceOrder"/> </ nmenu>
</screen> |t should be noted that the six specific
ﬁﬂkW%nﬁﬁywﬂHamamﬁmawmwdﬁmkm@mmp@ﬂ|cat|on 302 are given in
bol £l enent gs and attribute nanes
BefeR4Es phifige e

ar e oth the predefined

common and applic kIC el enents. As descri bed
above, conpressio agcordlng to systenB and net hods
di scl osed herein tdBBhe fact t hat only

di spl ayabl e data tended to be displayed to the
appl i cation 302 u ]Pﬁgts!dqud@ [IB@]rral nt ai ned wi t hout
bi nary conver si o8Bl The above "scrbDelivery" docunent
fragment encoded @&ﬂ#léphgm [BB) have the -25
fol I owi ng form i nB8je exenpl ary i npl ement ati on:
[ BB] Pl ease provi dBEdelivery info[BB] [BB]street:[BB]
[BB] [BB]City:[BB] [ {BB]geii] GedéfiiBICode: [ BB] [ BB]
[ BB] Tel ephone: [ BB] [ BBB]
[BB]
[BB]

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 communication networks 16, and access to a plurality of
information sources 20 through different direct or network-based connections, Similarly, any

communication network 16 and any information source 20 may communijcate with multiple
data servers 18.

The above description atso assumes transfer of information from the soutrce 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]Send Order[BB] [BB] [BB] [BB] where [BB]
i ndi cates binary encoded data. It is recognised that
the [BB] conpressed code could also be represented as
one or nore binary codes for various predefined
el enments and attributes. It will be appreciated that
t he above description relates to one or nore exenplary
systens and/or nethods. Many variations will be
obvi ous to those know edgeable in the field, and such
obvi ous variations are within the scope of this
comppisicndh kooutgding ihetion froMGhe d&¥dRIess! y described. For
exanpl e, although a single device 12, data server 18 -
and informati on source 20 are shown in the draw ngs,
. themda i [ j for
o e SRt ol IO I Kok oBleli SGReh b it &
dej hiopelpgxbandsecunity fequitdnentsn Foathe F&s 6tiapodogylaboad, ivhyre the

' . ' r . 20 through di.fferent direct ar
oo BGRB8 o AR g kb
remoterfiem ithcappldnaiimﬁqﬁdg(ﬂc{ﬁ t()’ﬁ:ﬁfjde’sﬂﬂdati'toﬁ,ftﬁémte leﬂtﬁlri 4 169
. ) ni ca wit.h nultiple ata servers ) e .
inclllfthe S hefies el e bipery encodtioWhen Bweass 165 aiosrchoneed Wit the
intefrhatiate BRitess) tHeQRIPant<d cbilf be AEAESs ﬂl%a?/]égﬂ%v e coci are then

he devi cé 65 an

providing the conpression tool 52 at
substitpted by s intermediofs! systomivith thy etiginal dicldtthaeed esd thampiopsgated to

the SRR r |4 cation 302 and nessages 105 .
o &4 RAoh T Obid6 oy S e Rl SRR 01 R s peease 105 size
In theeigs. etofidlogyl aboen m&ssagg F)&‘i(:jﬁad nﬁ;ﬁﬁmﬁi@ﬁﬁﬂdg Be lleﬁdbﬁhblé, Qlthough
' Qi.hg .content c e dependent on_ depl oynent
otaef YRR Hirtpage 103 dediptiont SRS Sizs: ybeldmicep cogodable.
t opol ogy above, where the conpressed application

systemtool 52 is inplenented at an internediate
sy $ ¥itigna WRXML isshoma if Fign 4 4id Sapphiczanple encuditipeehatt for

' L Qn~ .t hen the entire.npssage 105 )
comfHon HXIE g EL BT Otler ot sifenss SillhE Sepal gase skile
inthgedsages 105 are exchanged with the internediate

system the field names could be defined as binary
codes. The codes are then substituted by the
intermedi ate systemwi th the original field nanes and
t hen propagated to ' :
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the destination. This nodel can offer the additional
benefit of mnimzing nessage 105 size. In the Fig. 7
t opol ogy above, nmessage 105 field names m ght not be
encodabl e, although other attributes of nessage 105
definitions, such as format, size, type, etc., are

encodable. In addition, WBXM., is shown in Figs. 4
and 5-as an exanpl e encodi ng schenme for conmmon XM
tags and attributes. O her encoding schenes will be

apparent to those skilled in the art. -27 W CLAIM

WELCLAIMEt hod for conpressing a wirel ess software
application expressed in a structured definition
L | arfytrathed fenremippissing awirelesseafivarg appliatiomexpressed in a structured

I ' [ n
R 1S SR B RS oAy pPEE B e B flgegned
accofdmgitagn aplicativndemnsplate end & pluratity dfaneprodstdadisplapperactars
rnterface of a w.reless . .device, . the nethqd ..
confiffic o} ?’ﬁeae“?ﬁﬂ?a O e S HYrice Bf p spTeleg deving auetiog) omprising
the ftepsrofit according to a conpression dictionary :
cont.aining a g}lity of codes for representing the

I
 pr SYERIEFOmP _ﬁgjf{ AL AcFEding f 4 eoamrensionslictiondt eenteining a
plurélit® BE&IdEs foR W&W&%L@H%E&s 8F tnb H@Bﬁ@&% 'e{}%ged

el ements using the selecte conpressi o or mat,
elemegitiron el ements representing the conmon structure for

a § ftwar | i cat.i ons: encodin

2 o 1B R IR R Bl e e e st
compmssi@normna] thg coiifos elefhts EpriQRIE ARGt bPétARture P& class of
SO&%&%%I@?H“% specific elenments included in the

: ’Pms?el enents, the display paranmeters of the
a . . . -
e oSty PR GetinDelofiot 61 Bk Affichlol DRRAONG dpidllred

compigesitacamatnthe Apdicativaspscifinelombns inehdedindhegielitfiad elaments,
rsion

e GBS ekl U i ae el o Bl Bl Sl
di ehnitoniag theiwmesddnsd w%wet&ﬁ,&%@ambpai domrhdl @8hents and the

i el ess _device of the ‘conpressed application using
enco&%{)aﬂalé@a&gn shectiiccelenasniy far genewsting acomprzssed Nersivpiofithd application;

a b W PHIE I = know ed the. .
) cﬁ%ﬂ{lgﬁ o(%oglllﬁe b%g}r%?es {Sgﬂ Oéué?l 853%3)}%35%5?3@8%355
demmflgpppmpmsemgpnﬁﬁbﬂmm@mw%aﬂge %fﬂi&&exﬁﬂgﬁrcﬁﬁt%ﬂg.
. a icatipn and the deyice. . The nmet hod according to
BRIy a.erﬁl%t?"‘ﬁ%?f % Rlatm, Lysviegeih kepwipdgeofiheconteaisiof the
compRéskidh HiekiShhry is shared by an application provider providing the compressed

application and the device.

3. The method according to claim 2, wherein the application is expressed in a structured
definition language based on XML..

4. The method according to claim 3, wherein the common elements include tags and
attributes for the class.

5. The method according to claim 4, wherein the application specific elements include
atiributes and valnes particular to the application.

6. The method according to claim 2, wherein the plurality of codes are binary codes for
representing the predefined elements. 7

7. The method according to claim 2 further comprising the step of transmitting the
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definition | anguage based on XM.. 4. The net hod
according to claim3, wherein the common el enents
include tags and attributes for the class. 5. The

met hod according to claim4, wherein the application
specific elenents include attributes and val ues
particular to the application. 6. The nmethod according

to claim?2, wherein the plurality of codes are binary
codes for representing the predefined el enments. 7.
The met hod according to claim2 further conprising the
corfiprefe@ipplib A1 Hokd ih iorl [abvi ed anplication
fromthe a plicati o%pl}r#r8 g?/?p&é‘%q{i%q?%g%%&?%%gﬂfe A p agrwork.
8. ov e?hednﬂbei[r)murdsn. gdo clitre7 figtieocbrgisimgdhagert of eabding the
eldfiked | Sl .he. step of encoding the. \
bt pr ed eﬁeﬁg‘gtggf %?raer%%‘éﬁlga%og mceg‘ﬁ‘ﬁﬁ pRcemedn %I‘Fe?@%'ﬁ‘é compression

formetdor teinsgistion bher theheted R BeRRBP RIS ViBOand aod'éﬂﬁﬁa BRkd seavice, the
a

SIm, SSi.on over e.network between the device an
Sd‘é%% & %%E&%“%’éﬁ%e& g‘if iptpractioparitintie peniisationeviensaecuted on the
devicenf i gured for interaction with the application when

9. The, nmethod according to

g ©X ute(ti[pgn the devi ce.
¢l g'ihﬁnﬂ@ PEFRIng emglaimst frgtherromptising tfe stepiof gsingencodf the
- bindrPEodedt t least two of the

pr edef iﬂ%gydglcag?fegﬁt%goﬁ@lgs%ﬁgérﬁgteﬁwn%cor ding to claim

10. 2 {The m&od@mvpdihgtortgaimfﬂaﬁ:ﬁh&&oﬁ?rg?ﬁé 2Helstep B ENRLIBA MR same

he plurglit f codes encodi ng a cross
°°dér:‘g$§? ﬁ‘&‘é@@ ‘{fpé%f’%‘éay eng?fgﬂ%ﬁmsesfereepﬁd velue of e appli¢asion.
11. ache dethgd betoeding @ it & iRk, S .en . of
b parti gi oning the total ¥ byt écga g%edl%?lgtgﬁgla&%{é?@mg% 8§°tal
. Dyterges of the by cadgipint g leagttwo suinbyds rangte theishb bytt eanpen@eSs

P e DB R Aot 0 ol ot m 2, whorei n

12. t h&he wathbdeeording m@m&eﬁh%mim&kﬁﬁ&ﬁ@eg dfgﬁfﬂﬁbﬁé}%lected |
an atl a. .

conprisin resentati on, nessage,
| ﬁou}%‘g&%ﬂg{’ﬁ%"% #ﬁ@t‘?‘bnﬁgﬁgﬁaﬂ@ﬁat@herei n the tenplate
13. i SThe methedBocorfing 16 RBiHYE rding, to claim 12,
wher ei n_t he ci?'e[rp%tat e | sé’a ﬁlﬁn%ﬁ?&l@g%égag%ﬂnﬁ'i tion.
14. 1 sThepnghodacsendingde cleith A2, Wimraih theneri@late W deumehtgpe

definfiigpuct ured definition |anguage is XM based. 16. A
met hod for deconpressing a conpressed wreless
15. s cFhewnethodeupbridigiis oine XBvafef@dtie Birnctured definition langnage is XML

based.
16. A method for decompressing a compressed wireless sofiware application expressed in
@ structured definition language, the application having a plurality of encoded elements
predefined according to an application template and a plurality of unencoded display
parameters configured for presentation on a user interface of 2 recipient wireless device, -
lmowledge 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 containing 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
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a structured definition |anguage, the application
having a plurality of encoded el enents predefined
according to an application tenplate and a plurality
of unencoded di splay paranmeters configured for
presentation on a user interface of a recipient

W rel ess device, know edge of the tenplate contents
bei ng shared between the device and an application
provi der of the conpressed application, the nethod
conprising the steps of selecting a deconpression

striaturenfilr aat:s06 oY ateQpli o £AShSIRasinChEQRGE¥ments of the
plurality of codes for representing the

ontai nin
aPPB’F%%‘E’fH‘OH@gt &eé‘ff@l%'é’a’@m#er@féwppé%ﬁm pontent &pine digained in
uncédc &I F®n; afleCcodi ng sel ected ones of the predefined .
el ements using the sel ected conpression format, the
pr cdelufing thesleendsd predpfinsidielinmytscod the iisplayperatissters in an
' n. - S ture for a cl.ass of
ek BPRERANELIA o B HRIERIn ol Yot ReeBlio Sn Sruntione

enviopmrentiof thefdevibe appl i cati on content, the display
ti.on, content being retained

t f th J i
A e B
corpe il RS BTRES 1904 s PR AT Iy

nconpr essed
appﬁ?ﬁuogﬂ%@aﬂ%‘ﬁ?e'executi on on a runtime environnent of
to claiml1l6,.

18.th nea. . The et ccordin
wh e bafcR acdofding WEUTR 1Y S8 S the sfiodtibn S Snfispabieon
struefiredidefinitign lasgegabasdd by XM¥e appl i cati on provi der

prgyi di t he conpresse ppl i cation and the_ device.
19. O b e e B Bt b ommmor plemenin incinde iags and
attribuipsd fo Bfeicas.i S expressed in a structured definition

Iag_l%uage based on XM.. 19. The nethod according to
20. ¢| dhpimethod gprerding torkmciSwhereinl theapplisation spesiiic ¢lagantaindiude

. ' . | - 20. The method according to
am%‘%ﬁ#%&@%%%%@%%? ﬁjg%g%lb‘iaﬁgﬁt ion specific elenents
21. i ncTheaeethadtacedrting esclaimel 1 7, aHeRin §8 plukdity 64 coldSs 48 Binary codes for

application.. 21. The nethod according to claim17,
rqne_éﬁ%ﬁ e?ﬁﬁ%ﬁ&@iﬂ&P@W& of codes are binary codes for
22. I ePhesembd Adoidif BIEHRTH '}&[ﬁ] £ hod

according to clal mcl7 fIZrt ,ee? C ?@s?%é@ﬁgr%g%‘%ﬁg&e

compressed gppiigationdrony eppplicsition propidecist therecipiamiévies over a wireless
l'ication provider by the recipient device over a

W rel ess
23.  Themethod according to claim 22 further comprising the step of decoding the

ne

predefined elements of a communication message according to the selected compression
format for transmission over the network between the device and a schema based service, the

schema based service configured for interaction with the application when executed on the

- device.

24.  Themethod according to claim 21 further comprising the step of using one of the
binary codes to decode at least two of the predefined elements.

25, Themethod according to claim 17 further comprising the step of selecting the same
code of the plurality of codes for decoding a cross referenced value of the application.

26.  The method according to claim 21 further comprising the step of retaining selected

ones of the predefined elements in the compression format for subsequent provisioning of the
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networ k. 23. The nethod according to claim 22 further
conprising the step of decoding the predefined

el enents of a conmuni cati on nmessage according to the
sel ected conpression format for transm ssion over the
networ k between the device and a schema based servi ce,
the schema based service configured for interaction
with the application when executed on the device. 24.
The met hod according to claim21 further conprising
the step of using one of the binary codes to decode

unetmpressesl appidation by e raitpeediviedngl enents. 25, The

27rret€§d atgéqordi ng to claim17 further conprising the
st ep OPetEY eI te Flaim A frvheriethe ggmplate insludesd¢tingtions selected

frofQBe SrolPéontiRERRI AG e Mo d val ue of the
appl ?rcal?ioon. g%ﬁ%ﬁeﬁn@?ﬁ%#@%%f Ing to claim 21

- 28 yr Theapethestaseordingdo chaim §7,ovhersin the temiplata iy seheand. ed
29.0Nnep he. fined elenents.in t conpr essi on

for rr%eﬁilff't%r S 8‘%@%‘% Ltj%gltgmb?éwr@ Yhihs ﬁenﬁzlfiaq? Wé‘n‘P"-"E‘@em type

definitbwnpr essed application by the runtinme environnent.

27.4The et hod according to claim17, wherein the
30. " The methad accarig tuchiem [ b rRRinap Bnioked defoifiontiensgeasuip XML
basghnpri si ng presentation, nessage, and data. 28. The

met hod according to claim17, wherein the tenplate is
31. 5 <L PEteR fopepmpressingawisdess sefovaté applicaionl expressed jn a structured
defiviiBh ¢ I I.S: @, doc ng t defi.nition.

A1 SRl tnd PRI Helind o EREHIT Rl ot Biuieit i hthonts and o
plurelity o€ mmeﬂiaﬂbfdﬁsplatwpm‘aniewﬂmmgub@ foVpreshgi onklusednterface of

stem.for. conpressing a wireless software application
aw%%(i%sfgg‘g ok ysgggP?IBE’i‘W%d definition | anguage, the
 apgh bppchtivn 188NIaRToPddiniHpdhd i ned
. .elenments and aﬂ p%ﬁf%l [ tﬁ%ﬁ%%ﬁg&;@g@@é’?%%%ﬁ

infognationop thedlispdayinatametets;t or presentati on on a user
stem

i - Of o irel .devi th .- -
coneorBERid! dofbrlly:ErERRabe Y Wifiraion Aoa rtieiping Apthuetity of
 codes fertefreseatingthe predé fincdotbnient of o tgplidalibe kS Bich & indnfle

di spl a rameters; a conpression dictionary

r efft SE1E R emep ke e eecd aed elments uss il sleutyd gompression
format, teHrédefinddl elcxﬁéiﬁ’sg%cﬂl &G %ﬁiﬂeﬂ% é%)qgﬁe:gﬁ%]dtﬁfg If:({‘lﬁ%on

el ements of the applicatiion as enco
strucgiye fu eclapon! sefiwenti applicatiensumd dpplicatish leeifie Rlctadiofghet he

: c .e§Si on
apphﬁ?clo%%ﬁtgnt, %Q)c{lspslay parameters of the application content being retainable by the

encoder in unencoded form; and
a generator for combining the unencoded display parameters and the encoded
. predefined elements for generating a compressed version of the application;
wherein the compression dictionary is configured for use by the recipient wireless
| device of the compressed application using shared knowledge of the template contents.
32.  The system according to claim 31, wherein knowledge of the contenis of the
compression dictionary is shared by the device and an application provider providing the
compressed application. '
33.  The system according to claim 32, wherein the application is éxpressed in a structured
definition language based on XIVL.
34.  The system according to claim 33 further comprising a first encoder module of the
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format, the predefined. elenments including common

el ements representing the common structure for a
cl ass of software applications and application
specific elenents of the application content, the
di spl ay paraneters of the application content being
retai nable by the encoder in unencoded form and a
generator for conbining the unencoded di spl ay
paranmeters and the encoded predefined el enents for
generating a conpressed version of the application;

enpiier for endoding Gl o5 dMinditCihbIABRE Yagh %@ﬁ{bh@é‘f& thef Plss.

35usmé the recipient wireless device o
conpre& S agspdmede Flain 34 furdieseramnsigingncuond gesodér méxbule of the
enécRPIoR bRo@RB IR YpBlicati ' to claim
oo R plcqtci gl SRR, Ml Soviud
PaRiGHiSF @dhe-applieationi onary i s shared by the device and an
applqy ' rovi der. prqyi di ng the_ conmpressed .
. 36ap p|1fh§§§’§.‘% a&g@i\’n@ﬁ ghgvg ?e‘%#%%&&etﬂl 1%y 9 6qdgp age Hinary codes for
Teprésentaigrthe predafippd Ele@ént@n i s expressed in a structured
zzdefipi tion | an .ua?He based on XM.. 34. The system
‘accordii mt38°9fa‘§$ olajux 32 fother copppising p fitst dictipnagy of the
comfreBitardiciebty Sorhcd ; | D% lhe
compn el _errglr{t% i ncclﬁ.kﬁgdtih?] g‘;“t“g‘g‘g Q%ﬁ{ m];?é‘tgfti dr ?%?rgdsﬁg%orna{yhog the
coryression diationany Srepending the epnlidatinn specific elemedd f ur t her
38.CO 'éﬁﬁ&g der modul e of the _encoder for
engﬂ&jéi ng tﬁgcog(gﬁpg #?)gcg E?ﬂi!;lo%ﬂ g’é%rgﬁctﬁ%e@f’%‘?’fésrﬁ"gﬁg‘ﬁ g?ﬂieﬂ‘i?dmg the
prodafined blemests afalconahudication afckdags hatordings fo R BRBleH Eathp@Bsion
forérﬁ' Jhe system according to claim32, wherein the
ot ferFAapsgion gy e ngvorkbrisvegn Bisdiseics and 2 schamakased sargice, the
schéhebREE Vit AR BB iftera . accor di_ng.,t
claim 32 further conprisi %Ona@ﬂhé%(ﬁ@?@q%ovﬁlgewxg&tﬁdﬁo@me

de""(S’S'npression di ctionary for encoding the common
conpr.essi on

29- G QTR Sk bl B 16 KR ghe b4 it o fo encodo

at leg$téwe of the padlefidddelanemtsem according to clai m 31,
wherein the encoder is _confiqured for encoding the

40. o dbs pysimyacepriing e slain 32, whsmer theosatie codemef deapgarality of codes is
AL il resskon format for
" 1539 a'cthsb W%ﬁ?&@?ﬁ%@?ﬁé’n the device and a

transm ssion o
4. s cRboraystrasandondingto claim Bélavhendh eHERoRRS A raf @ ofithEbinary codes is
parﬁﬁgﬁgdigéﬁr @_ge f?{‘f Lpteraction w t h, the application when

execut 4. OReHHTE SUb Xl Tengesglhe sylhbyte pasgesforiepissating different
typestfathepRAefineh @legichtsone of the binary codes is used to

0 en,i;ode ) . )
. he system according to claim 32, wherein the template includes definitions selected

from the group comprising presentation, message, and data. ,

43.  The system aqcording to claim 42, wherein the template is a schema.

44.  The system according to claim 42, wherein the template is a document type definition.
45.  The system according to claim 42, wherein the structured definition language is XML
based.

46. A system for decompressing a compressed wireless software application expressed in
a structured definition language, the application having a plurality of encoded predefined
elements and a plurality of unencoded display parameters configured for presentation on a

user interface of a recipient wireless device, the system comprising:
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at least two of the predefined el enents. 40. The
system according to claim 32, wherein the sane code of
the plurality of codes is wused for encoding a cross
referenced val ue of the application. 41. The system
according to claim 36, wherein the total byte range of
the binary codes is partitioned into at |east tw sub
byt e ranges, the sub byte ranges for representing
different types of the predefined el enents. 42. The
system according to claim 32, wherein the tenplate

i Nohugstcatias ﬂembra{éa?aﬁde‘iﬁﬁrfg%@ﬂredéﬂh%blgﬁg%tg Lt Pgtudipg

rising._presentati on, nmessage, an

. .CO
informationan the displeipraecters.dinowiedge oftbe tsinplatdenteatyiicatgsharsd
tech SRE e The:sy: Lng to clali 2, .

be V\hegr eint ﬁgé% aenn% ?gct?%lﬁ%‘ ? {-Qg?u% g gfljtrq%ée ﬁ‘gnqrf/%% %P@F{]F%OPP on.

452 ctmeresgi@'é @'?ﬁcm_aqp'cpﬁemyﬁhg)a @d@rﬁ@sﬁ)&(}ﬁ éomgae Ecﬁigzﬁnle a pRJrality of

t re ini.tion [anguage is XNE based, .

oo HHEUBng B aitgrhtd o Grainet o wpbiston s aveded cloments

s Ofah dedoderdPipdoc6dihg M pPXRFRRIS Rt usfhg Md éé%fég S8mpression

P d?f' ni tP‘i 6‘* nguage, 't he application having
OIS, JRepT "&2 clgnenitiesludinggemmea ¢lemsnts mepresentingthe common
truddhrd ¥t o dldés 8F sodRaR ' .ANEL el onf j ed
° for praes e?n astoi on o%ggg&hﬁgszgd%ﬁ?%%%e%ﬁ%g ePﬂé’E#sg‘%@%t
- appligption ontentidhs display peramptsrsofiticoapplicasion gonterd Beia retained in

umm@ﬁﬂhi -5&? tenpl ate for defining the predefined
el emen and including information on the display

paa genetator Sor M@dﬁﬁdﬁ Qnéico H&fdi%ﬁ%@a%?et&@ﬁd.etﬁé Beddgbd1d

bet ween the device and an application provider

ed%%}lar e ) ¢
predgfmed glemepts in anuncamprsssedvamsionof the appligstion ednfigurable for
bs€tueht Bk Pﬁﬁﬁwg' .on format '

™ Sgiont ai ni ﬁgngﬁg ura iép)gggq?n&gggﬁelga%%'representi ng the
47. prégenpweprogrampnidictfor tivenpppiihg atimpreasd SieR&EH fiware

: @ decoder r..decodi ng the predefined .
appEp AT Booed h £ Rl 4eBlielon Viopabeles mesosti oy ting amburlity of
encogudqniefelinerelehanemids plﬁ@h%fagedaeaeeamf&gg‘d efers oqnfigured for

- representing the common “structur class o

 Presepigtionon & uses Miteriage phnescipinat wiplessalevice themanitérorogram product

cmnﬁ%ﬁ@pnts of the application content, the display
paranmeters of the application content being retained

| i copputeceddabld medinmand a generator for including the

_ u ded di sp rameters and the decoded )
p?}g%@f °ﬁ€@ ‘8?81?3%?5 yistared op disrorwytes pradablemediuny for defining
the predyfined aleinefits BRab Rl i @%@n{l@fgn BRSPS Par XSG EY QW16 of

a runtime environme evi ce.
the template contents being shared between the device and an application provider of the

compressed application;

a compression dictionary modulé‘stored on the computer readable medium
representing a compression format containing a plurality of codes for representing the

| predefined elements of the application as encoded elements;

a decoder module stored on the computer readable medium for decoding the
predefined elements using the selected compression format, the predefined elements
mcluQing 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
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47. A conputer program product for deconpressing a
conpressed wirel ess software application expressed in
a structured definition |anguage, the application
having a plurality of encoded predefined el ements and
a plurality of unencoded display paranmeters configured
for presentation on a user interface of a recipient

wi rel ess device, the conputer program product
conprising: a conputer readable nedium an application
tenpl ate nodul e. stored on the conputer readabl e nedi um

f or agehératbngodileoupled deihc deshdel ASRM for mﬂldhﬂ@qw&ieﬁ&ded
mat i on _on, the di splay parameters, know edge

far

d“llpﬂ £ oL} b fespded I’E%ieéﬁedsqm@@ %éﬂmeqmnrbﬁeecu@w@:eof the

appimitlﬁﬂctﬂnﬁ@{lﬂaﬁﬁtfbx%bﬁﬁﬁéﬁt S&eutih Jnhaemnﬁﬁgpﬁ\ﬁﬁiﬁﬁg t of the deyice.
application; a conpression dictionary nodule Storet 'W
t he conputer readable nedium representing a
conpression format containing a plurality of codes for
representing the predefined elenents of the
application as encoded el enents; a decoder nodul e
stored on the conputer readabl e nediumfor decoding
the predefined elenents using the selected
conpression format, the predefined el enents including
common el enents representing the comon structure for
a class of software applications and application
specific elenents of the application content, the
di splay paranmeters of the application content being
retained in unencoded form and -33 a generator nodul e
coupl ed to the decoder nodule for including the
unencoded display paraneters and the decoded
predefined el enents in an unconpressed version of the
appl i cation configurable for subsequent execution on a
runtime environnment of the device. -34
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