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net wor k conmmuni cati ons and comuni cati on devices and

in particular to conpacting nessages for transfer to

and from such devices. As conmunication devices and

t he conmuni cati on networks in which they are
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expect a wi der range of functions from their devices.

Modern nobil e devi cepmMUENICABINS such functions as

web browsing, information downloading, and the |ike,

that have typically been supported on |larger and nore

power ful personal conputers (PCs). However, PCs

enerally have |larger and faster processors than

M%B_QM devi ces, and access to contmuni cati on

resources and power supplies that are less. linmted

t Tiamapplicstiorarekitdssgeheraliy ot etworikr colmegimicidions end ¢ammhmaication

applications becone |arger as conputing power on PCs
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exXtensi bl e Markup Language (XM.) is quickly beconm ng
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enDotmies

procesgsEs gyieRy, and access o communication resources and power supplies
that are less limited than those available on the wireless device. Further, applications become
larger as computing power on PCs increases, thereby negating some of the resource

advantages of PCs.

Supporting these types of functions and applications on wireless devices is not just a
matter of porting a software application or operating system to the wireless devices. The
underlying protocols, transfer mechanisms, and data formats upon which these functions are
based are not often optimized for wireless communications. For example, eXtensible Markup
Language (XML) is quickly becoming one of the most common schemes for exchanging dgta
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 communication
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systens. Transfer of |arge anobunts of data consunes
limted device resources, both in the wred and
woweeherss devi ces, i ncluding both comuni cati oPCT/CA2004/000199
resources and power resources. Therefore, there
remains a need for nore efficient transfer of )
systemisn flganggariod largoaraeints elolata erasypeklimdod dedce repeuresssbethan the
and met hods as di scl osed herein provide conpact
wired aRbwiglesiddvivendhoidikg bothrostimnaaé-tion sedotradh dp@verresources.
mtigate at | east sone of the above presented
Thereigi‘eS ALY RSRS need L efridigdt I?I%ﬂsfglf oﬁgfmﬁ’ﬁ{iomsa?ﬁ%dm
efween a schenma-based service and a device over a
efwork i s provided, the device and the service having
rw“”m% "¥G&t erm ned know edge of el ement descriptors
shared between the device and the service based on a
structured definition |Ianguage. The nethod conprises
the steps of. establishing comunicati on between the
SHievdystensadd itethode vs dieclogudeResin PebvadCodmipact meRSSAH & network
i ncl udi ng el enent data values by renoving the el enent
comm R i 5 5P R oo b e o o Bl mtnges.
on a predeterm ned sequence of the el ement
descriptors and the el enent data val ues; placing the
el enent data values in respective delimters for
SUMMARYer ent i ati ng bet ween adj acent ones of the el enent
data values, the delimters indicating a start and an
end of a given sequence of the el enent data val ues;
and sending the conpact nessage over the network for

SAl Mﬁiﬂ&fﬂcoh@b@t&ﬂés@?ﬁé BiwbRPDsdhemBabd sebfibdhd I \Eevice over a
shared predeterm ned know edge of the el enent

' r . j erein i rovi,ded
network 1 plokist e d6i5Pwfll HE s EE iBhE e s iR aBow gy pr clement
. 2004 O?ié?S PCT/ CA2004/ 000199, based service and_ a_.
descriniors shared pelvesn therdpick and the serrigechaseson 2 stricied definition
havi ng a predeterm ned know edge of el enent
languagie sTirg pethod comprised theettepsed: dstublisleug cemandichtfien batwetrcthe
based on a
service and the device; preparing a compact message including element data values by

removing the element descriptors associated with the element data values; maintaining an
order of the element data values based on a predetermined sequence of the element
descriptors and the element data values; placing the element data values in respective
delimiters for differentiating between adjacent ones of the element data values, the delimiters
indicating a start and an end of a given sequence of the element data values; and sending the
compact message over the network for subsequent interpretation upon reception using the

shared predetermined knowledge of the element descriptors.

Also disclosed herein is provided a method of compact messaging between a schema-
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structured definition |anguage. The nethod conprises
the steps of. receiving a conpact nessage over the
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lues?hnd AferfleBRE e hd? oy in.a runti
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. respective delimters for differentiating between
envirofielil ont ones of the el ement data val ues; and means
for sending the conpact nmessage over the network for
subsequent interpretation upon reception. -3 WO
2004/ 073278 PCT/ CA2004/ 000199 Also provided is a
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service and a device over a network, the device and

netwotd 18 fiffeY bFRid¥AY tHe Ueic® wf Rk SR 4vBAYr&fleined knowledge of

element descriptors shared between the device and the service based on a structured definition
language. The method comprises the steps of: means for establishing communication
between the service and the device; means for preparing a compact message including
element data values and absent element descriptors; means for maintaining an order of the
element data values based on a predetermined sequence of the element descriptors and the
element data values; means for placing the element data values in respective delimiters for
differentiating between adjacent ones of the element data values; and means for sending the

compact message over the network for subsequent interpretation upon reception.



el ement descriptors shared between the device and the

servi ce based on a structured definition |anguage.
wab@4oed conprises the steps of neans for rBCECK200¢/000199

a conpact nessage over the network including el enent

dat a val ues havi ng absent el enent descriptors,
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differentiated by respective delimters; neans for

a devibs ong atrizevsrRathe devips afithe sérvite hating Wpesiger@inedk@owledge of
el enment descriptors for reconstructing the conpact

elemeﬁ@%?é%gors Asﬁﬁ‘e@ ggt%feel‘x) IneldaGic laﬁﬁgﬁésle%e%agéﬁ e s@@aﬁgd QBfinition

term ned sequence o ement descriptors
and .t he el ement data val ues; and_neans.for
lengusif I ATRHLE RS FEPS Bt M Breiy Insb GRSt pigssage over
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evice an e service based ona's

definitjon nguage., The co ter program product
an ordfsfe Hent LY bpn Cor Bide e Feaaetss g g cloment
.message nodul e stored on the conputer readable nmedium
descriptgrs Q@géb%mﬁmgntaiatﬁo\fﬁb%i andgseang do1 intermretingjthe renosstructiest compact
val ues by renmoving the el ement descriptors associ ated
messapé fon stilseqwdne osnih adantimy ahwifmmennd t he nodule for
configuring the device to maintain an order of the
el enent data val ues based on a predeterm ned sequence
of the elenent descriptors and the el enent data val ues
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betwegiha schemp-hprssserice and the detier ovene activerk issalsa disclosed, the device
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and the egpuien haviog apredetelraimed knolaledge of el@rfientddscriprod eV Btw8en the
PCT/ CA2004/ 000199 BRI EF DESCRI PTI ON OF THE DRAW NGS
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met hods di scl osed hereln

prdduct comprises: a computer readable medium; a compact message module stored on the
computer readable medium for preparing a compact message including element data values
by removing the element descriptors associated with the element data tvalues ; and the module
for configuring the device to maintain an order of the element data values based on a
predetermined sequence of the element descriptors and the element data values according to
the structured definition language, the element data values configured for placing in
respective delimiters for differentiating between adjacent ones of the element data values, the.

delimiters indicating a start and an end of a given sequence of the element data values.



beconme nore apparent in the follow ng detailed

description in which reference is nade to the
w@pp@entred dr awi ngs wherein: Figure 1 is a bl ockCOCag0a00199
of a network system Figure 2 is a block diagram of a
device of the systemof Figure 1; Figure 3 ais a

BCRIBTIQN, QF ThHE DRAWINGS -t nessagi ng system

t opol ogy of the system of Figure 1; Figure 3b is a
f Thé¢deand efteemidatured off the exopgtlamsysiero end/mefhols discleseddierein will

Fig. 4 is a block diagramof a second c ac .
beC°“%?é§%@gj’PH§¢%V§tﬁ&rf°@18}?{H}&fg§ﬁﬂGfi desreinlign i%w&%gﬁef%%m s made to the
| | .ock di agram of a devi ce nessage
appen@%%%rggfﬁﬁ‘@%ep I'gure 3a; Fig. 6 is a block diagramof a
cBiguect isseloeht diagdaimost asrtworkaystedlyl e of Figure 3a; and
Fig. 7 is a flowdiagramillustrating a conpact
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eferring to Figure 1, a network”system conprises a

uraljt. neric tetrmnal devices 11 fo
Prishfeai nlosf A ehmtota Rl abBraetBissin btioppioey of thesystem
_services 13, provided by a data server 18 and
of Figukesloci at ed i nformati on source 20, through
request/response nessages 105 via a coupled Wde Area
NEigage 3o is\WAdbthdr@example of shemystemabpology bEPigiue Jahe
Internet. The data server 18 effectively provides the
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I nformation service 13. The ge
£Fi devi ces 11 can be such as but not [imted to personal
° ggrc?r}‘puterszz, wi rel ess devices 12, PDAs, self-service
ki osks and the like, The generic information service
1Bige & s pblogie diagemy picedevigednessagstogaverts of Figsze 3uch as
but not -5 WD 2004/073278 PCT/ CA2004/ 000199
Fig. 6 is a block diagram of a compact serialization service module of Figure 3a; and

Fig. 7 is a flow diagram illustrating a compact messaging protocol.

DESCRIPTION
Network System

Referring tq Figure 1“, a network system 10 comprises a plurality of generic terminal
devices 11 for interacting with one or more generic information services 13, provided by a
data server 18 and associated information source 20, through request/response messages 105
via a coupled Wide Area Network (WAN) 16 such as but not limited to the Internet. The data
server 18 effectively provides the devices 11 with access to the information source 20 of the
information service 13. The generic terminal devices 11 can be such as but not limited to
personal computers 22, wireless devices 12, PDAs, self-service kiosks and the like. The

generic information service 13 can be Web Services and/or other services such as but not
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limted to SQUL Dat abases, |DL-based CORBA and RM /11 OP
systens, and COM DCOM conponents. Further, the system
wdogarm2mave a networ k gateway 24 for connect i PQI/CAZ004/000199
desktop conputer termnals 22 via a Local Area Network
é 26 to the information services 13. Further, the
limite besss, Bsbased HORB Aviand RACKIQR sywenes, 2ad {GOYM/DCOM
connectl ng the wreless devices 12 to the WAN 16. The
components) dasthele hecsystei?] (Bean have e hetsric gateway 24afireonaketing €&
adapted to operate within the wreless comuni cation

desktoﬁ Hﬁﬁi@r @ef'mnﬁ&kcﬁ wa aioEXPAﬁé@Nemﬂmt% 99 il Frfation

g at least data and possibly voi Ce contmuni cati on

a ti for A wi rel ess net
servio el btz B @%@Eoﬁwm@ﬂrsﬁ ReipoEt T4 or BRNGHRY the
14 and the WAN 16, and perforns such functions as
wirelesg dexlces 42 Bt BANG essi ng, and storing and forwardi ng
data to and fromthe wireless devices 12. Depending
on the functionality provided by the w rel ess device
12, it may operate such as but not limted to a data

' 'ﬁ?é@ﬂél@é!; HONES E2 aR th’Qeéé@?fmﬁﬁ&ﬁ:‘atloﬁ de Jdﬁpt%& k@&ﬁ:‘?ﬁ@ within
dat a nessaglng capabilities w reless I nterne
I iance ni.cati.on device (wth . :
the Wlw?ﬁgﬁswca FHEng el IR ado e geaimipthgtbp deyice having at
nodem configured to operate in conjunction with a
least dglgmpd pessibly §@1éwwm@ﬂwemore¢a@ewlaeﬁ, éorcpapmpte. A Manetsse network
herein is referred to the wireless device 12. It is
gatewayelSqaravideshart interfact betweeiethe odfelan detwookpdiaed the(WAIN 16, and
shown) coul d be connected to the data server 18 via

perfonhE' SuchAbhctond BelwirBRELEVSAIREINS K s glp &g& I8 affing data to and

shown in Figure 1. The generlc erm n vices 117

rom L FLERS IR E2 Do LSRRl SR % B v

. 11" for the sake of sinplicity. Wb services are
12, 1t ragy] Qreraleisysh as uipatdimitpd te aﬂé@émssmeg devigen R FROVeRY pager,
nmessage in the foll ow ng description of the system 10,
mobilef telephdre veittkéatamesdagingicapabylitiesHowireless Intdrétaipphareg i dos
that other generic information services could be

onn AR M5 S MR ) S5 o o
conﬁgﬂ@ﬁ ?@&;eﬂte E}xecon?unctlon with a computer system or other electronic device,
however herein is referred to the wireless device 12. It is recognized that other devices and
computers (not shown) could be connected to the data sérver 18 via the WAN 16 and
associated networks other than as shown in Figure 1. The generic terminal devices 11,
wireless devices 12 and personal computers 22 are hereafter referred to collectively as “the
devices 11” for the sake of simplicity. Web services are selected by example to represent the
information message in the following description of thé system 10, for the sake of simplicity.

However, it is recognized that other generic information services could be substituted for the

web services, if desired. Further, the networks 14, 16, 26 of the system 10 will hereafter be
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WD 2004/ 073278 PCT/ CA2004/ 000199 referred to
collectively as "the network 16" for the sake of
waeoplTeirsy. Referring again to Figure 1, the PEWCa284/000199
11 transmt and receive the request/response nessages
105, respectively, when in communication with the data
referredde ellectigelyas { e nakstork 467 {r dhsssakg of sTAwligéysi ces 11 can
operate as web clients of the web services 13 by using
the request/response nessages 105 in the form of
rressage header information and associ ated data

pr| C&Ihg g%@rto L éagﬁgegtplrtgmamapa‘f@dewenge férqﬁé’ét'/?ésponse

ava |ty roman on-[1ne nerchant

bse e 3 .'s an exanpl e faststemvggqfl] b
messagh 0%, ROPCY L pRinch Ep BTIsRORD S8 psH SuETEA e v
on the devices 11 interact via the network 16 in order.
servicesdl 3pTbe defdcesiitli dah pperats ag seebslignts pf thegush ssagces L3 bygising the
satisfying the appropriate request/response nessages

Arequesﬂ/ﬁb@p@fsehﬁ&sageb 16%invhe fortdof mdsbapedRhder Seforaitichtndassociated data
comuni cate with the information source 20 through

conteny %gf n'ag%] féhtﬁ@s&bg)an gérégle ir%?glg(?%ct PH mé il ﬁq’ls' ? gﬁ&% an on-line

merchyed i YT ieROre b inen AR08 SR THALNBI D LN Hapeton

server 18, the devices 11 nay access any information
progrags 302 dsez(igura ) emtheuiswivan! bitesactia the navaglka{ @ iseidgrsio provide
18. The data server 18 can also contain the web
utility scetiseroef th8déviéesrifiace  sof tware, such as but not
limted to WBDL and BPEL. The infornmation source 20
may be a local data store at the data server 18, or a
renote store associ ated wwth a web server (not
for, exanpl e, Furt t he dat a

Q V, 18, and.
CHE PR, ST Rapertss sriees 103 dhe pigh e 13,
web service 13 and communi cate through .a network, -
the daﬁarsélrvsamgaq qeapyiesiy with theinfermatipm poure:20 tirughtvarious protocols
connection as shown in Figure 1. The information
(such st et 1A0itedio HETR anbcaegonentcAPT foMxpOsid¢ el82nBbusiness logic
PCT/ CA2004/ 000199
(methods) to client application programs 302 (see Figure 2) of the devices 11. Through the
data server 18, the devices 11 may access any information source 20 that can communicate
with the data server 18. The data server 18 can also contain the web service 13 interface
software, such as but not limited to WSDL and 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 a network, including the Internet, rather than the

direct connection as shown in Figure 1. The information source 20 can be considered a
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source fromwhich data is available to the device 11
This data nmay be either requested by the device 11 or
w@e/0tx278 he device 11 by the information sourP€r/2a82004/000199
wi thout first being requested. It will be appreciated
that the information source 20 could incorporate the
sourceifiom el data issaviilable swthe dovinet 1.nEhisslatagnéybs ¢ithenreguested by the
data exchange for the web service 13, if desired. The

devic@ppbi %at ioQhe B¢QEH BINBy $ie Infoffstioni sgurce 28)witout fiest devp eQquested.
11 can use the business 1logic of the information

It Will?b%;ﬁ'ﬁgl%gi%%d%hﬁ]ttxefnlf?rfr[a:ﬁoﬁ ahdrb 080 @O‘IJE Exﬁgﬁ)o?ﬂg @% (?alg'in fe%er 18 or

unction S recogni ze

applicatio rogram 302 can be downl oaded/ oaded in
some pRPLERGH 1§ GrolHE S A BRIEo OB B B 1ce, Iy B fstiradno
nmessages 105 via the network 16, directly to the
devices 11. It is further recogni zed that the devices
11 can communicate with one or nore web services 13

VTBe bfificagén\Srokrahfs. 30Rt(sdeFights Q) bLMedBVice U] thdtseth€business
devices 1.1 could be directly coupled to the

ogc 1100 B n SPEE 90 i 74 B EYBRERLI 55k fnction.
. _inplenentatiaons, functions of e data server 18 can .
it is R RIS S aPRCa o OGP Al nis dopiplgzleggloaded in
_information source 20, as described bel ow. Server
relatioprig itheonfrsmatiomsqyeersda throvghithe sressages 1 ABvin dveonatwonk s directly
repl acenent for |egacy Browser-based and

to the Gevieddt 1'1Sdt M dirtHeciPédognized iRt the detibty BISéanUdnihignigdté with one or
applications. Oiginally started as a generic

more WBE Srligad O3 YR 1%3\2{&1%21'@ ﬁ‘?mfeggérg&?l ot?ﬁt‘;chg i¥ices"BRould be

services 13 are omng ~a stan

. ervice-to-service (S2S) .ar,service t.o consuner (S20).
direct GhipIRE e e St iusatrch A0 EEDY hiiasti B SR proSo bt
) ée.g. WEDL, SOAP, UDDI), web services 13 can provide
desired. dn gli¢raptiverimplementationa fanetions ofithgideta sefvsr 18 xambe mcorporated
XM.- based, that can support synchronous and/ or
into thepyreayohf) 24 ot distnforaation souiesEngedestbed Bdlewsyst em 10
of Figure 1 relates preferably to the S2C nodel and
deals with the consuner of the web service 13 -8 WO
2004/ 073278 PCT/ CA2004/ 000199

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 (S2S) or service to consumer (S2C) communications.
Based on a set of standard protocols (e.g. WSDL, SOAP, UDDI), web seryices 13 can
provide a platform neutral communication pipe, for example XML-based, that can support
synchronous and/or asynchronous communication messages 105. The system 10 of Figure 1

relates preferably to the S2C model and deals with the consumer of the web service 13
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operating fromsone generic term nal device 11.
Referring to Figure 1, the web service 13 provides the
w0 pdoeomars on nmessages 105 which are used by tPET/CAR®M00199

application prograns 302 (see Figure 2) of the devices

11. Alternatively, or in addition, the web service 13

operatingyfrore cene genanid tersunaldevicaflbr mati on nmessages 105

provi ded by the devices 11, or performtasks on behalf

of client application prograns 302 executed on the
devices 11. The web service 13 can be considered a

?%{e}é}%{egﬁf) Fzé{rlg h Gfie ?febtsgxsr'é%aitﬂ)réﬁﬁéfsetﬁe }rﬁ'f)rrﬂ\moﬁrin es 105
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..can be_expressed usinhg Wb Seryjces ScLiption .
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Description and Integration (UDD ), and can )
Alternativelyror daeddition, theghiehsesviag) &3 mag Secenietand gbe thetinfgovaiias
11 by being exposed over the network 104 through a

messa§éll 1B Prévid6PBYIhe idevitésOn, bt péresif tasks@h trBalf BEcIEniPpHication
j ect "Access Protocol (SOAP). SCAP is a

Lt . defines i - ; _
ooz hEAEH00 B! L1l 0 SMicd 05 BBl sl asovare
. enclosed in SOAP el enents, Ot her parts of . SOAP specify ..
servicp, g1 dataBreE U Wiel G iR an i stseffce 3 i g BPRjementations
SOAP to do Renote Procedure Calls (RPC). These _ _
can beoyxprasseal uspwy Web ServBesPeseription ddngunge (P ISEHDnegistexeddn Jingversal
appl i cations where a SOAP request message 105

Disco ¢ DRdHphignand dlieg@itich (UDDL)] 41d, cad REmidiMicafy tAredigh hfestdges 105
pass to the function, Is sent fromthe client device

with cfidnt @0ied lo‘gb%\n‘ﬁe?ﬂé ?’F{)‘ﬁsg@o@é leib Ok lbﬁ%fo'g%l{?ggﬁi?able

nessage 1 results of the exe

function. SQAP als rts docunment styl .

commyBERR QRS WHbFS e RETD BOPetaceas e ragecti SOAR) SOUR s o
_around an XM docunent. A further optional part of

specificaisgn thgeddfines theseMEfomasifordhe egsages 109 igluding swveldagned
sone SOAP i npl enentations support NMSMQ M) Seri es,

XML Shfient@hclbsdd ih BROAR Eisments. (0tigdrpans 6f SAAPepesfy hoat 16, represent
the web service 13 may use other known comruni cation

progra%ie L2 9OKML IRPEAVR JSQFS(L%P PRicReMOE Brb& difd EfsFRBCTBhese

expressed in ot her we services !anguages t han
option(zjllisgacijt’slok%%(é)zéi'[p are %sécf) fo ir%?)lIQTmuerr]llt f@bl-s%e \émplglpcafigns where a SOAP request

message 105 containing a callable function, and the parameters to pass to the function, is sent
from the client device 11, and the web service 13 returns the response message 105 with the
results of the executed function. SOAP also supports document style applications where the
SOAP message 105 is a wrapper around an XML document. A further optional part of SOAP
defines the HTTP binding (i.e. header), whereas some SOAP implementations support
MSMQ, MQ Series, SMTP, or TCP/IP transport protocols. Alternatively, the web service 13
may use other known communication protocols, message 105 formats, and the interface may

be expressed in other web services languages than described above for communication with
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WD 2004/ 073278 PCT/ CA2004/ 000199 the devices 11.
Communi cation Device Referring to again to Figures 1
wanw48732the devi ces 11 are devices such as butPEDTCA2004/000199
fimted to nobile tel ephones, PDAs, two-way pagers or
dual - node communi cati on devices. The devices 11
the deyiges llde a net work connection interface 200, such as a
W reless transceiver-or a wred network i nterface
card or a nodem coupled via connection 218 to a
device infrastructure 204. The connection interface

Comngggc fonCOMIEST abl e during operation of the devices 11
e network 16, such as to the W|rel ess netvvork 14

nks ch e abI e. de ces 11 to
b%ﬁ%mgégesﬂw? RELEAR R R R e D B PR
o ésuch as the web service 13) via the network 16 and:
limiteq t welladticlenhenes D AsdwesYavRagers o5 duttayedarommupgcation devices.
between the client application prograns 302 and the
The demides $ &indlwde dietwdtkeconaéotion kiterfaog[P00r sushtab @ wireless transceiver.or a
transm ssion of data in the request/response nessages

wired SWoREMNERRe B8Yiof § Snokikn BSL: lp?é%f\ﬁﬁ B&hnechdS S AR 2 RGP

are connected to the nefwo 16. The network 16 may

ifeasifohite A1 e alh<Ehen FIE 20 b BRet e R bR e

to the network 16, The particul ar de5|gn of the
devicepd jptir nebYRTkdoi Bigh aptocthe Adislespuetiviorinl by RE links,wlhigl gnables

devices 12 w |l be dependent upon the wrel ess
the devicesniintb catnomicaéd with kachdbther anthwdth extdimalwiystemne ésuickl @yihe veb
12 is intended to operate. For exanple, the wrel ess

serv1céjl33')'\ﬁ§th%%egaﬁ§rk'1€%ﬁd td &ordinde ﬂ&e@ﬁ@%ﬂf&ﬂ&s@%&%{geWS between

i ncl ude the network connection interface 200 S|gne

v i spBRSEPA B S RS Sl B R LA B

vvher eas the wireless device 12 intended for use in
fransmessjoged darbeyn theeahostreapense mesvaernl OFatwean duyirics 1 Send pxigmal

(GPRS) the network connection interface 200. O her
systemsywhich afe connedteb® tHeucteesk HhdT leadetwbikalamiys sls® support voice

protocols are also contenplated, such as but not
comminiBatiofdor R1pEMd calls between the devices 11 and devices which are external to
the network 16. The particular design of the network connection interface 200 within the
wireless devices 12 will be dependent upon the wireless communication network 14 in which
the wireless device 12 is intended to operate. For example, the wireless device 12 destined
for a North American market may include the network connection interface 200 designed to
operate within the Mobitex TM mobile communication system or DataTAC TM mobile
communication system, whereas the wireless device 12 intended for use in Europe may
incorporate a General Packet Radio Service (GPRS) the network connection interface 200.

Other types of wireless devices and data transmission protocols are also contemplated, such

as but not limited to CDMA.
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-10 WO 2004/ 073278 PCT/ CA2004/ 000199 Referring again
to Figure 2, the devices 11 also have a user interface

wQed4/0topl ed to the device infrastructure 204P@EHCA2004/000199
connection 222, to interact with a user (not shown).
The user interface 202 includes one or nore user
i nput devices such as but not limted to a QNERTY
keyboard, a keypad, a trackwheel, a stylus, a nouse, a
nRefeopipeageinao Figure 2 the devitgsplit alsbehave @ usariaterfase 202, k@ipled to
screen di splay and/or a speaker. If the screen is

the de{q@é‘ Glfra3@Mthie 208 by CBeRkclBR 228 it§ H{téﬁ{ctc\ﬁfh aLse é A Isléi&@ﬁi). 3Fhe user

he user 1nput dévice as controlled by the

cture 204. nterface 2
m‘ferfa%%@%‘ slid5) S R sty st weh 1§ Sy L Bt o QWERTY
request s/ response nessage nessages 105 over the )
keybogrsisq kovpad ateaskwheel d Eyly, amoeseps By@aphnpe apfl thawser output device
application prograns 302 of a client runtine
such aeavy LCDnsveseh dXplay dndfor hepeates cif ileesdrder iotouchiRedneitive tfen the
again to Figure 2, operation of the device 11 is

displaf E‘ﬁﬁlﬁﬂbeb!)’se@l hethdQNeGH %ut' i da{ a9l bAHHOHEE by Btk delRR i % Eture

I nfrastructure 204 i ncl udes a conput er” processor

nd._an nodul e .Th r
204. TR BCsTRGORTHs Amaian oy (Rt Susbd e B & hififie te
network interface 200 the user interface 202 and the
TequestyTegnnse TATSRERIESFFEISOlITeer thosysiem 10 (eeedidgure d) asiemployed by
executing related instructions, which are provi ded by
client appliogtemairogrgms 362 efia cherd rmitiménva’xppjnienm%o furthiep gésatibed below.
302 located in the nmenory nodul e 210. Further, it is
recogni zed that the device infrastructure 204 can
include a conputer readabl e storage medium 212

p e R T ——

Ioad/u date || ent appllcatlon Prograns 302 in the
mﬁaslw&ﬂﬁ? viceaniragiaciusn it aeludescnenmusersacagsar 208 and an
can i ncI ude har dwar e and/ or sof tware such as, by way
associaséd menop modulk 210. Thgcmhputerdiradessor28§ metnipmlitepie operation of

optically readabl e nmedi um such as CO/ DVvD ROVS, and

the netf@iPInYerfadt 60, théuRAGler§RS 202 LAG tHe AP rBAtihE @R Enent 206 of
medi um 212 rmy take the formof a snal di sk, fl oppy

I
the de\ﬂ%e;gf{)i %(éarc t‘ﬂ'?%l% %é@%\?ﬁpﬁ Slhuc(ni'{ € p1‘ov1c?edI bC}II a%toperatmg system
and client application programs 302 located in the memory module 210. Further, itis
recognized that the device infrastructure 204 can include a computer readable storage medium
212 ~coupled tp the processor 208 for providing instructions to the processor 208 and/or to
load/update client application programs 302 in the memory module 210. The computer
readable medium 212 can include hardware and/or software such as, by way of example only,
magnetic disks, magnetic tape, optically readable medium such as CD/DVD ROMS, and

memory cards. In each case, the computer readable medium 212 may take the form of a small

disk, floppy diskette, cassette, hard disk drive, solid state memory card, or RAM provided in
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- 11 WD 2004/073278 PCT/ CA2004/ 000199 the nenory
nmodul e 210. It should be noted that the above listed
wezaapre7eonput er readabl e nediuns 212 can beP@E€A2004/000199
either alone or in conbination. It is also recognized
© that the instructions to the processor 208 and/or to
the menagsl mgshria 21 0c |1t ghopldhanatedthatoiic sbegrlistas cxempiaromputer readable
menory nodul e 210 can -be provided over the network 16
mediuGBed 2kcan be asell)eithyr dlnee ovdh cembinatien. k3 £lso recbgnizednhatttite
source) to configure the device 11 for interaction

instruclohl td B8 f\mss%? bys &&ﬁ%ﬁtg 1oa'a%cp%tafeoargﬁ%ttr ag,gﬁba g,oggraﬁ@goz in the

evi ce execut es pp | rans

env1 onve {.S
memow?&lsﬁ@ & Go5ovide SHe e BeRsHbLs (e BRI D Bibe Bepgervice
a processor 208 in the device |nfrastructure 204.
e p s 300y fo SaRBEuTE S §5ed L bcraekiap wieh thesesitsiioes 13.
as native code or interpreted by another software
nodul e or operating systemon the device 11. In any
event, the conponent applications 302 are run in the

%H‘é] torﬁﬁgé EthE A¥IEO DB cu s e zﬁ)g)ﬁc %nﬁﬂ deyiee by the

erri agal nto Figure 1, unt

client eyt onrrent gnt?géé ﬁﬁg%@t&l}%é eeVI C%s:ﬁana@é? ggo %%ve code, which

) clients of the web services 13. The client runtine

is exeqyied Pyonpaogesser 2Q8e thredavicegdnirastiugtuse 204 r Alrpatgbathe of
generating, hosting and executing the client

applicatigalsi302 mhayrbepxogneda mfive ordet drdntdpreted byt dnothetrsbftetire module or
specific functions of the client runti nme environment

operat n%‘%ybt@ﬁﬂ $A8e AUGHe 6 RUhLyRGEnt] ﬁlgkfu‘ﬁg %ﬁﬂ?ﬁ%&nsf?,@ﬁ are Tun in

nguage, coordi nating nennry al et worki ng,

nt of data dur.i.n er, t| ons,
the terf 0 HETEDT gl R kg e v co of ¢ e
devices 11 and providing access to core object
oriented classes and supporting files/libraries.
Exanpl es of the runtine environnents inplenented by
t Refething apaim tb Figuaa 1 the clieke rentivhe asvitoninenioprolided be ¢hetdevices
Common Language Runtinme (CLR) by M crosoft and Java
11 can%brﬂdnﬂ?uﬁﬂ% FRAREBRIAER1 Beratas with Eﬁ&ﬁé/ &t tﬁ%eb‘é’@r‘vﬁ!é

facilitTate generation, transm ssion, and reception of
The clselﬁ? rl.{tllﬁnvpenlfflronment of the devices 11 is preferably capable of generating, hosting

13 (or

and executing the client application programs 302 on the device 11. 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 output device of the devices 11 and providing access
to core object oriented classes and supporting files/libraries. Examples of the runtime
environments implemented by the devices 11 can include such as but not limited to Common
Language Runtime (CLR) by Microsoft and Java Runtime Environment (JRE) by Sun

Microsystems, which facilitate generation, transmission, and reception of the network

-12 -



-12 WD 2004/ 073278 PCT/ CA2004/ 000199 nessages 105
bet ween the web service 13 and the devices 11. Conpact
woeesage7Ar chitecture Referring to Figure 3a, BCT/CA2004/000199

sinplified representation of the system 10 of Figure

1, one fundanental concept of conpact nessaging is
messagpal05dwtucasrthe web serviseldumad shpedpvicedtlare reduced to

an elementary representation to alleviate overhead in

transm ssion. The original encoding syntax for these

nmessages 105 prior to conpaction can be entirely

Comxg‘{cPMe%%:géglgg#&{;pe as the syntax accords to a

ruc Inition |anguage. As such, a conpact

ssagi ng ...system 40 has far-reachi applicati in
" Referhe B TR aE Seiph e srosnT At oling S 10 s Pigptell one
13, SyncM. or any other so-called "chatty" but
fundapentdbdanaed of compans imessagitigrie fhag dogumentst grdhe {'mpisegast 105 are
constrai ned conmuni cation |links. Conpact nessages 105

reduc&Pid Jaelcichiay gptlescatitiion fyllevlatecdvefifead in huishel sty STleadriginal
pathway with the introduction of a conpact nessage

encodg ¥t forh RLRAEA £ 05t BRI 8 S8l So o
o oS SREERA SR SR RaR Trdpadts AT by SN R B

in the structured definition | anguage, upon which the
systemrd@ Sagylesreaclyng applicstiemdn than i psevidestasodutianddr adapiing Web
| anguage can be used to construct the nessages 105 as
Servidds 18,ByRERIL or\udy Detier es-calledehattiitbat predefimtsl, prudocelito wireless or
consi st of a nunber of pre-defined el enents
L e g
other @ﬁg{ &%%H%Ttk 5 d%‘ﬁ’{lhﬁrhgatﬁh 1nk® @&xg;aet m@ss%@WS%n - %Q%hanged

eac ement can have one nore ~val ues. Eac
net adat a _sche typically h def | ned . char.acteristics .
over &35 ofelss BUVIROPIYH PR PG 415 FIFPR SO G AGPTBRo méssage pipe
_elements, a nanme of each el ement, and a neani ng for
30 (impderpensgdeoneh the nepwertdioe seeFagiae b)- Stasherdpainicld, 48, datgserver 18
as but not limted to Dublin Core (DC), Anglo-

and déviesr i laaspeCively, @fithegpipel B @ defidAbEByyndarivesfishared knowledge of
Informati on Locator Service (ALS),

metadata definitions inherent in the structured definition language, upon which the messages

105 are based.

The structured definition language can be used to construct the messages 105 as a
consecutive series of metadata records, which consist of a number of pre-defined elements
representing specific attributes of a resource such that each element can have one or more
values. Each metadata schema typically has defined characteristics such as but not limited to;
a limited number of elements, a name of each element, and a meaning for each element.

Example metadata schemas include such as but not limited to Dublin Core (DC), Anglo-

American Cataloging Rules (AACR2), Government Information Locator Service (GILS),
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-13 WD 2004/ 073278 PCT/ CA2004/ 000199 Encoded Archives
Description (EAD), I M5 d obal Learning Consortium
W@ bavEp732200d  Austral i an Government Locat or SerRCT/EA2004/000199
(AGLS). Encoding syntax allows the netadata of the
nmessages 105 to be processed by a device nessage
EncodedAvahites Dederiptivn (EAD)NDES Glokal LasrningtGansortivgy , AW,
and encodi ng schenes include such as but not Iinited

Australifn Q¥verntiEM-LocStdE Nervico{AMLS R@ﬁcodﬁh yrigx Reaeaht enetadata of the
Cat al ogi ng (MARC), WSDL, S and Mul ti purpose

messaéégtlg)rg 2(? é {yl%l %ssgd( ms}gga ‘gggglé%%@gonv%&eéﬁrétnﬂ%s&?@a% §e§talézsatlon
ol B S B ?é%%gaﬁﬁqpsufg%ﬁvﬁ%q?%ﬁ@eﬁég Sl FEME e,

boundary at which conpact nmessages 105 are transnitted
XSML, 8D MachineiReadatle CatatdgmgddMABE), W SDLTROAPe apdibtultipurpose
nmessagi ng pipe 30 is a bi-directional pathway through

InterneMMGNEGeRBaRi(MBADages 105 flow. The conpact
nmessagi ng pi pe 30 exists between nessagi ng -endpoi nts

28, 34 termnating on the data server 18 (acting as a
medi at or server) and the device 11. The endpoi nts 28

% g e&égglrgglpr g %%quj%gl e gcéa rgggqs 5 iqrg gg.g%gtlgates the compact

messagi ng pi pe 30 i s not necessar i I y tied to a
messageepipé 30 Fawmgthy wiferalation spotedy)., This cndmast 28rdistingoishesthe
al though its benefits can be particularly pertinent to

bound:!i?lrfae{vﬁﬁﬁ coiplct@hdiSdges POS hrcAaRgditea i £oéivenfromthédevice 11.
‘ e device endpoint 34 term nates and originates

The coﬂgﬂgﬁ‘ﬁ{essg@ﬁg ?&B%O%} g Bf; ll?%gtgl}{% waﬁ?%%\ﬁel%ﬁ%}}éhlgchr a6t messages
|ns@_ﬁl I ed on the devic 11 T i S endpoint 34 shargg

105 flq%h o WL ERTRPASH MEFRESIEE RIS eqyBessAFIRE FRdRPLLE
t he shared structured deflnltlon | anguage) with the

termingafing oft e datarseiver] e(agiing ar a mgdiater sefiver) and thetdgvise 14 hdhe
conpact encodi ng schene based on this shared

endpoikE D8 2dPe LNARBPRBIHIORY Biessa@d 105 rédusticihald refe/erya A8l desdribed
mar shal | i ng" of data contained in the nmessages 105

below.Peh¥ESHpdoh feNabik Ple T80 n6CHREEAHB ML to a particular physical

topology, wireless or otherwise, although its benefits can be particularly pertinent to wireless
and other constrained communication media. The device endpoint 34 terminates and
originates compact messages 105 used by the device 11, or more commonly software
applications 302 (see Figure 2) installed on the device 11. This endpoint 34 shares
knowledge of the compact message 105 format (based on the shared structured definition
language) with the mediator service endpoint 28. Predictability of the compact encoding
scheme based on this shared knowledge enables conversion or “marshalling” and “un-
marshalling” of data contained in the messages 105 between the original non-compact and

compact message 105 formats.
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conpact nessage 105 formats. -14 WD 2004/ 073278

PCT/ CA2004/ 000199 Referring again to Figure 3a, the
walewioes2nessage converter 44 and the conpact PCT/CA2004/000199

serialization service 48 of the conpact nessaging .

system 40 operate at the opposing endpoints 34, 28 of

t he conpact nessage pi pe 30. The devi ce nessage

converter 44 and the conpact serialization service 48

hR¥RritgbairebRined 3k nbyedgemedsagdeonvediardsand thysungact
of the escriptors in the structured definition

s SRR St DB oo SO I8t

initjati of nmessage 105 tran si.on, and/or can, pe
endpoigiy 34, B odheccomarontnins 61 Tk EoHes neges Semrigued fud the
recei ved, thereby alerting the receiving party of the
compask grziglisationoarvass 4§ mvapredgfermined knowkedgedt the outeyend §ymtax of the
As described above, the device nessage converter 44
descriptofh it fiige steIRREd dBiiticH liaﬁ%’:lia'g@ has&T ddtweerfBemaVeis recognised that
now edge of the original nessage 105 format, and the

this prg&reyrﬁ{iﬁe%"m%%ﬂ%{;grc 18e SE5b Gfitidon S’ﬂﬁé%@e 15 &ﬁg@‘@ts{)&, and/or

r restoring Information i nmessa
conpress the ver.he i nfor [on while retainpi it he
can bepiaT e RARIGT o DB ESPER 1 e forenefiagigby Adrting e
_structured definition | anguage. Therefore, endpoint _
Tecelving, pagy Oﬁﬁpmxpgct@d@nmbrﬁpmah@fg the pempadtesugessage W chedescribed
and the original nmessage format is predefined and

abovejthe devitcakSagReimenéemny dnd tid enipacBarialiRRionehe® 48 have
nessage converter 44, exists on the device 11 to

lmowléde%ﬁﬂrﬂ?et &ﬁﬂmg%g% zglgg‘t}alﬂét 'éo*ﬁvya ﬁ%h‘iﬁe{ Sebvicd B

ice converter ca npl emented as software in
the runtinme envi.ronnment .20 see Figure 2) of the
operatgy E¥ FEOVIBE OLIGIPHPE RURDEY lﬁfgrélat&rn infle messpgs e &g
of the device infrastructure 204. It is recogni zed
overhqag anformatiogavhilesetaining thespntained messngaldets aseoridingite thershexgd
as hardware, or as a conbination of hardware and
structised defimition Ehguagev Therefves; sadint@8y 84 tppihd afd Uhgbpping
passes conpact nmessages 105 to other systens or

operat®ab biGh AcRRPLACAE bABHaPHEssAEE folifiads preatided £d drbdihnle.
converts the

Referring to Figure 3a, the device message converter 44, exists on the device 11 to
integrate compact messages 105 with the device 11. The device converter 44 can be
implemented as software in the runtime environment 206 (see Figure 2) of the device 11
and/or can be part of the operating system of the device infrastructure 204. It is recognized
that the device converter 44 could also be implemented as hardware, or as 2 combination of
hardware and software. The device message converter 44 either passes compact messages
105 to other systéms or software applications 302 on the device 11 or first converts the

compact messages 105 back into the original message format associated with the information
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conpact nessages 105 back into the original nmessage
format associated with the information -15 WO
wQeMo232 78 PCT/ CA2004/ 000199 source 20 (seePE/guem®4/000199
1) nessages and then passes the converted nessages 105
to the other systens or applications 302. Referring
source 28 (sgedugwre 3) mesfagesamddhan pAsses dheqnyartest messagesehbiSda the other
nmessage converter 44, as described bel ow, may be
systemd epeppdieations 302. t he original format (i.e. fromthe
i nformati on source 20) or the destination system or
application of the device 11. The nessage converter 44
operates in either of two nodes. In the first node,

t conpagt  1E e 105.1s. deco cted. t he
effaringxgl 0 ﬁlggléea% iﬁé’%omxi%mg@u%&lon@%%e feqzlce rgestsage converter 44, as
serialization/deserialization nodule 62, and iis then

describgd below, may be depsndsatampen thseriginal foumat (i figm s dformation source

software application 302 using the deconpacted
20) or thesisstiymtid) Systehin er applicatiarzaftthodévieesHr. | el messagerconmoeltdr &4
62 manages the conpaction/ deconpaction of nessages

operatekGR efts f WeSmRMeX M it Kt IoAE IR EdrBshet fn‘éﬁﬁa%@ £05IR\deE6mpacted
11. In the second node, conpact nessages 105 are used

L T N A

of the nodule 62. It is further recognized that sone
by the Bigssagegonyerter s tpdhespepibicise Ry ptsrapphiepion 302 yaing dhg desompacted
may be configured to process conpact nessage 105
messagediOfa The sertadizatios)/ desbrealzatioy mbdule 6@ mapagesdhé or  t he
ori gi nal unconpacted nessage 105 formats provi ded by

compadtit?/ddab@pathioh @f n&@éﬁ?&@l et SO by bra8 b8 trhhsmidel &okl 48 device
again to Figure 5, the device nessage converter 44

4

khel e Lall ' erdalization dule 6 .

11 ASEUEE oL ARl R AERELIPLATHL AR ARG Sufnions
transl atqor for the software applications 302 )

302 onithg v ﬁngwwbe/mwém&é%%%e@p&mn Prefreshekibs grodule 62. It is

converter 44 also has an application napping |ayer 66,
furtherwgroghized thatseaneogystetns oapoftwaratapplicatipno3@smothe @évico 11 may be

effect translation of the messages 105, if required.
configukb@toARBEdsS edrhpdtt ARERALAY0S formats, whereas others may be configured for

the original uncompacted message 105 formats provided by the information source 20 (see

Figure 1).

Referring again to Figure 5, the device message converter 44 includes the
serialization/deserialization module 62 coupled to an application processor 64, which acts as
a translator for the software applications 302 interacting with the messages 105. The message
converter 44 also has an application mapping lgyer 66, which is used by the application
processor 64 to effect translation of the messages 105, if required. The application mapping

layer 66 holds mapping information used by the application processor 64 for conversion of
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| ayer 66 hol ds mapping information used by the
application processor 64 for conversion of -16 WD
wQeMo232 78 PCT/ CA2004/ 000199 the nessages 1PGI/Ca2@mmdo0199
from ot her defined nessage formats (i.e. between the
informati on source 20 format and the software o
the measagks £ foomd RO other dafined message dermiate(i. e1hetwercibp ndfermation
conpact nessages 105 are exchanged w th other device

source b BRARQAE McSsowasOdgplivitions 3PP fdreal be e dReiln).t Received
original information source format (i.e. as received)

Q. IR [ r
compagiRerClBARE P e M, ARG doPRE (R RoBpBEERER solbat
. device 11 specjfies its own mafc,sa e.formt . %;m I ar%,
applicgfipng 302 4n the oogmalnigrmafinn seuies formgt (g 25 T5eelvedd SL Y pp passed
the application processor 64 for conversion into the
to the apyflicatiet processanfdcfor cdnyersion velnate theancipient appdication 303w the
62 for conpaction, for exanple, thereby producing the

deviceClANypBEi kst OWR afck Qe AR ERA ISiml (38ly] &Itg&iﬁ? RfRiagsd 105 i@\0tier
t he nmessage pipe 30 (see Figure 3a). t is recognized

tnat. t ' ' I : :
rormafy b0 308 BTLARR BR85S IR O soure
for, format conversjon purposes. Referring aggin to .
formatpng then sggt togt %m?éaﬂeé? P CURASHON, gO# agple ﬁlifg%@rﬁmﬁgwmg the
the operation of conpact nessaging system40. The _
converaiamactedenaseage 1185 fortvingmissioneovpr {he naasshgeipine 30(sechBigure 3a).
is exposed to the information source 20, or other

It is r&EBbYizEERthRf B afslication Broceklbr 6LEINNPefaddIBrthe cofPa&adl6s
1OEMto t he degllﬁce 11.91rThe medi a{tg)r server 1g@has t he

T M e

original nmessage formats, preferably nultiple nessage
formats for a variety of structured definition
| anguages, such as but not limted to XM. or Sinple
Cﬁyguingt%g@@ég Figuse 3e dhe metiapy server 1els e sapponety in e @peration of
transmtted to the device 11 as nessages 105.

compaoeimessaging syerfridgUTIee Medibtoe set eeridqrosided the piRtendpoint 28 that is
service nodul e 48 of the nediator service 18 (see

exposdd : Y5 EintGhnatibA SG{res fz% o BARALEVicd BRVIRES FERITEMP ddtfpact

I nformati on source

mességes 105 to the device 11. The mediator server 18 has the compact serialization service
48, which maintains a set of application maps 69 (see Figure 6) that allow original message

formats, preferably multiple message formats for a variety of structured definition languages,
such as but not limited to XML or Simple Object Access Protocol (SOAP), to be compacted

and transmitted to the device 11 as messages 105.

Referring to Figure 6, the compact serialization service module 48 of the mediator
service 18 (see Figure 3a) transforms messages 105 received from the information source 20,

expressed in an information source format, into compact messages, and vice-versa. A
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expressed in an information source format, into
conpact nessages, and vice-versa. A -17 WD 2004/ 073278
weEROnALAR2004/ 000199 serial i zati on/ deseri al i zat PONCA2004/000199
nodul e 68 perforns the conpacti on/ deconpaction of the
messages 105, and the application maps 69 hold nmap |ng
serializatibnidewerinlization madiyé8 perémrmsthe cunpraton/dessrmeton
and from defined nmessage formats associated with one

messagks 1@9 léd thé‘ﬁﬁiﬁﬁﬁérpﬁa 1§88 ndBpinghih oRn&@dh foh dbmdesiéh of
mber of different structured definition |anguages.

coml B 33, PO e B b ormor
arbitrary nunber of nessage for Referrln
informetigp squgces 28nwhish cap el %&W%&ﬁ%@?ﬁ SRicHHeq H%f?mtlon

conpact nessaging system 40 extends to transm ssion
languagés. Xkt appicatigremapO69 provileermedus to allaw phiggable suppoticor0
of the web service 13 and the wirel ess device 12. In

encodlhg/déc&%wm%blha@ Rfer 6PieSAgdRRHMaR6 (See Figure 6)
the medi ator sérver 18 include an application map

26 that accepts the nmessage format utilized by the
i nformati on source 20. The nessage service and

wi rel ess deV|ce endpoi nts 2 34 0 ate in tandem
tefGrrnego ERHaoEL S GULPHBI HIGRAER SIRG FrBRC g aging
XM. nessage. In this exanple application, the nediator
systens4( extends 8o trenssnissornof XML messegas 104 hatwase thd nédrmtion source 20
device 12 acts as an XML client, such that the nessage

of the RieBBerdfle 18 QHIHY WAkISS dRvieTRAT] ik JERRARY thelHplibainadnaps 26
shared know edge of the XML netadata descriptors

(see F eesgnmﬁe g@l&fs‘? sSlvEIE #&Eﬁﬁ Qﬁ%gk@cﬁﬁ&{‘mbﬁ‘ﬁglﬂ?ag razoe Rahd

ce and neani ng, synt ax g to

4 A AT A L

devi ce 101 and a SOAP client device 102, both of
devicewinidpéints28 and Arhepexats ingndsin o stripeandabstersravethead Bifornpasion from
conpact nessagi ng pi pe 401 operates on shared
the XMDodssbee hothid Hampld applicativny thrdnétiditonicvepr 8lasrgy ag XML server

format, while the
and the wireless device 12 acts as an XML client, such that the message pipe 30
communicates a compacted message 105 based on shared knowledge of the XML metadata

descriptors (i.e. the shared structured definition language), both sequence and meaning, of the

XML syntax.

Referring to Figure 3b, a further example of the compact messaging system 40 is
shown, where there are an XML client device 101 and a SOAP client device 102, both of
which are communicating wi;h the web service 13. The compacf messaging pipe 401
operates on shared knowledge of the XML structured definition language format, while the

compact messaging pipe 402 operates on shared knowledge of the SOAP structured definition

-18 -



conpact nessagi ng pi pe 402 operates on shared

know edge of the SOAP structured definition -18 WO
wQeMo®232 78 PCT/ CA2004/ 000199 | anguage f or maRCT/CAz004/000199

i nformati on source 20 has a WSDL i nterface for

conmuni catin irectly wwth the SOAP client device

di
languagsformatq The ﬁ%ﬁmaél@pégurlcﬁ df hazt WSDh inderiace dprecomppinicaing
server 18 with the XML client device 101. Accordingly,

directlytverthnihe iSO AR cliant devicel B02) aud cértvauniapies indarectnthnaygh@®e mediator
(see Figure 6) for converting the nessage format of

server!IR8vHCE NMETHOR detide 10D ehwesbinkhie ﬂ%%é’cﬁétoﬂ&r?é?q 8t36s the

source 20) to XM.. This conversion of structured

o $%$1hé‘é?2ﬁei~‘8éi¢ L LRI —

ges 105 with the XM client device 102, wherein
105 (heﬁiéﬁe@ hseevesd 8iead thegeyrce 20k toaXMIp  Hus eenwarsimseitrgpturade

shared structured definition | anguage used by the

definifi@saegidge dormatmngibets theSOAFdapedimfotiihtiod Sdirc 20pavinmunicate
Message Protocol A conpact nessage definition of the

compa%hﬂrrﬁégs%e% 4os Wiﬁ(ihéjmmbﬁén@ Beti8 D82 Wheletn Hfé%grrfpgcted messages
mar shal and un mar shal the conpact nessage 1

105 a3 YFGEER oy ae R PREHEL #‘%ﬁ?}@?ﬁ@aﬁﬁe@}aﬁb@ respective

propertles . Is identified by a unique nane; 2.
cmnp%%ﬁﬁﬁ@geamﬁlgl‘ﬁﬁ mandatory fields that appear in the
nmessage 105; 2.1. a field my be a nested nessage
definition; 2.2. a field may have multiplicity; 2.2.1

the sane field may occur multiple times; 2.2.2

CompaccMessaigé Pyotatolt Nis fiel d are consecutive, and 2.3.
order of fields is maintained. One possible mapping of

t R%omf)ﬁ@tqg&ség% defiﬁmﬁﬁ'@ﬁ&tsb&%ﬁ M&L}eﬁ%ef) HitioR ?anguager}s used to

marshal and un-marshal the compact message 105 successfully from the document (message
105). A compact message definition can have the following properties:
1. is identified by a unique name;
2. defines a list of mandatory fields that appear in the message 105;
2.1. a field may be a nested message definition;
2.2. a field may have multiplicity;
2.2.1 the same field may occur multiple times;
2.2.2 occurrences of this field are consecutive; and

2.3. order of fields is maintained.

One possible mapping of the message to its compact form relies on use of the

following delimiters, such as but not limited to: “<” denotes the start of 2 sequence; >
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followng delimters, such as but not limted to: "<"
denotes the start of a sequence; ">" -19 WO
wQeMo®232 78 PCT/ CA2004/ 000199 denotes an endPOf/Ca2004/000199
sequence; and "," separates nultiple values in
conjunction with ":" symbol to distinguish arrays. .
denoteRefi end ofwysaqoerdegands’, 7 sepgiatasnmaltiRieointiesws sengenction with
definition the nmessage 105, for exanple XM, is
symboPfoedi&irlsk ap@pPact ed using the follow ng conpacting
nmessag€e protocol 700: 1. the top node of the XM
nmessage 105 is labelled 702 with the nessage
definition name so that the begi nning of the XM
docunent sequence is _identified (obseryes point ;
- dirfoing to Figgwelbreivin & knovasmpssagrdaiiniionde pesspge 103, for
predefi ned sequence, retaining 704 the contained
exampld XML, dkepraferdtily eomspacigipising thé®llovénheamiparting twessage protocol
syntax described by the XM definition (observes 2.3
700: above), recognizing that the field order sequence can
be manipulated as | ong as nmani pul ation details are

shar ed bet veen, 4 H6,GORVEL WA A4l 1035 Mhéfea BoliiPne

Fi gure 3a); ery con ue wthi
nmessage_ i s.placed 706 into the "< >" delimters, for .
eRasspgeedefinition Ao hattheor gng i 3L daglmens SPAUSRERAS

708 as enpty delimters "<>" to observe 1 and 2
aidentefjeddpbserees pphéd wbeee)account ed for in order to
mai ntain the predefined sequence of field order; 5. a

field that 7 epi®oeftls ¥ manbaddad apeskaiged skfubite] fetdining 704
has all of its sub-fields delimted 710 within a pair

R R L T,

1 .
! XE/IL definition (observes 2.3 above), recognizing that the field order sequence can be

manipulated as long as manipulation details are shared between the converter 44 and
service 48 (see Figure 3a);

3. every contained field value within the message is placed 706 into the
“< > delimiters, for example;

4. fields that do not have a value are placed 708 as empty delimiters
“<>" to observe 1 and 2 above, or are otherwise accounted for in order to maintain the
predefined sequence of field order;

5. a field that represents an embedded message definition has all of its
sub-fields delimited 710 within a pair of matching “< > (observes 2.1 above); and

6. a field that has multiplicity is encoded 712 such that all of its
multiple values are represented within delimiters “<>" and each of its values is

further delimited by “,” (observes 2.2.1 and 2.2.2 above). An empty sequence may be
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mul tiple values are represented within delimters "<
>" and each of its values is further delimted by ","
W@ oivgmerzes 2.2.1 and 2.2.2 above). An enpty sePEEQ&2004/000199

may be -20 WD 2004/ 073278 PCT/ CA2004/ 000199
di stinguished froma single null elenment by including
t distiriguisheh foaca single aul element by inctiding the (i sheracter.¢rg. <> is
It is recognized that the protocol 700 assunes
CoERakidhed fioi £he nessage 105 from the information
source 20 to the device 11. However, it should be
apparent that the device nessage converter 44 and the
conmpact serialization service 48 (see Figures 5 and 6)
could alsq preferably perform deconpacti ops on
nlés%rga%%mfééﬁ atdlae w@rqwh OAssrrBesSoRpa %@Ee meggge 105 from
originating at the device 11 and destined for either

the infbtmationfsonyea 20 dmtheaigvice 120 Howrevern stsheuld be eppasemirthat thaiddvice
as anot her device 'l 1 of the network 10 - see Figure

messa%/éeccﬁl\#@lﬁéﬂ 441 @ thd\@oniisdcOicrializatioR$eHvER 48Q6EEkiguled B12a6 6) could
ssage Exanpl es The foll owi ng exanple serves to

also pxle%érédﬁil E%%nﬁd@%oﬁxp?%s 0h PR e§) $Oi‘3Sl ab (V%ﬁ %k ﬁ%&%jg messages 105

ruc ion l'anguage fornmat cou

oriingyeh helstlge 44 a0 dego] L siBrfls Bommalion spycel BT R AR

A nessage definition describes a nessage called MyMsg.
recipiduy fiwgh aedniogher devicewb! ofidd ntivemk i 0 rsse Bigeredbfsuppartiog the original
called D and D2. The entire set of nessage
messag€formbf i ons are defined as follows in the structured
definition | anguage, including the netadata tags Fl,
F2, F3, F4, F5, F6, D, D2, Gl, @&, G3, Hl, H2:
MyMsg: FI field

Compact Message Examples
The following example serves to illustrate how an XML message of a predetermined
structured definition language format could be represented as the compact message 105, as

processed by the modules 62, 68 (see Figures 5 and 6).

Example 1

A message definition describes a message called MyMsg. MyMsg relies on two
additional message definitions called D1 and D2. The entire set of message definitions are
defined as follows in the structured definition language, including the metadata tags F1, F2,

'F3,F4,F5,F6,D1,D2, G, G2, G3, H1, H2:

MyMsg:

F1 field

F2 field
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F2 field -21 WD 2004/ 073278 PCT/ CA2004/ 000199 F3

field F4 a field permtting nmultiplicity of values F5
woeatemnessage definition D 1 F6 nested nmessaper/CA2004/000199

definition D2, multiplicity permtted Dl. d field

& field G nultiplicity permtted D2: HlL field H2

fiel d ¥hiitllew of the above definition of MyMsg, an

i nput nmessage 105 to the nediator service endpoint 28

(f or aF4e§sldgermitdmgsmheltiplicioyof vedudsnf or mat i on source 20

to the device 11- see Figure 3a) may be as foll ows:

<M/ Vb g5 nestelimasage/ definition P></ F2> <F3>val3</ F3>
<F4>val 41 </ F4><F4>val 42</ F4><F4>val43 </ F4> <D >

<@ >gv1§aé 1|16<s{e§ rr>16ssage definition D2, multiplicity permitted

D1:

Gl field

G2 field

G3 multiplicity permitted
D2:

H1 field

H2 field

In view of the above definition of MyMsg, an input message 105 to the mediator
service endpoint 28 (for a message transfer from the information source 20 to the device 11 —

see Figure 3a) may be as follows:

<MyMsg>
<F1>vall</F1>
<F2></F2>
<F3>val3</F3>
<F4>val41</F4><F4>val42</F4><F4>val43</F4>
<Di>
<Gl>gvall</G1>

<G2>gval2</G2>
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<@>gval 2</ &> -22 WD 2004/ 073278 PCT/ CA2004/ 000199
<@&>gval 31 </ &B><G3>gval 31 </ G3> </ D1> <D2><H | >h |

W 200407RH | ><H2>h2vall </ H2></ D2> <D2><H 1>PCT/CA2004/000199
val 2</H 1 ><H2>h2val 2</ H2></ D2>
<D2><H >hl val 3</ H ><H2>h2val 3</ H2></ D2> </ MWMsg> It
shouGitgvel 3 af@H<dErepalBhatG3Ihe non- conpact ed MyMsg
nessage 105 contains both field values "val" wapped
by<ij1e neta data tags F1, F2, F3, F4, F5, F6, D1, D2,
Gl, &, G3, Hl, H2 Accordingly, an equival ent conpact

e C t ofoJ el to the above
corpasR RN R ATLT BB AR () Lopear's as:
<NyN@g:éstep 70%% <val | > gste 706) <> (step 708)
VPR YR N bRl s B <
<gval | ><gval 2><gval 31, gval 32> > (step 710) < <<hl val

1 <RP2<idl>Hl vald </H bt<diis-h2 413 a2 >~ >
<<hl val 2><h2val 2>>, <<hl val 3><h2val 3>> > whil e

rram*lqg%; ng the order of fields using step 704. It
shoul d Dbe recogni zed that all of the neta data tags
F

, F2, F3, F4, F5, F6, D1, D2, d, &, G3, Hl, H2 of
the MyMsg nessage ’

It should be noted above that the non-compacted MyMsg message 105 contains both field
values “val” wrapped by the meta data tags F1, F2, F3, F4, F5, F6, D1, D2, G1, G2, G3, H1,
H2 Accordingly, an equivalent compact MyMsg message 105 compacted according to the

above compacting protocol 700 of Figure 7 then appears as:

<MyMsg (step 702)
<vall> (step 706)
< (step 708)
<val3>
<val41,val42,val43> (step 712)
< <gvall><gval2><gval31,gval32> > (step 710)
<<<hlvall><h2vall>>, (steps 710 and 712)
<<hlval2><h2val2>>,
<<hlval3><h2val3>> >
>
while maintaining the order of fields using step 704. It should be recognized that all of the

meta data tags F1, F2, F3, F4, F5, F6, D1, D2, G1, G2, G3, H1, H2 of the MyMsg message
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-23 WD 2004/ 073278 PCT/ CA2004/ 000199 105 have been
renmoved fromthe conpacted version. A simlar approach
woreoobe723®ed to conpact SOAP nessages using t heP@BDA2004/000199

definition for the information source 20. As an
exanple, the WSDL for the Google TMweb service 13 is

105 haysdgebrenmoyed frond the sompadedvsasianSOAP nessage 105 may be
conpacted. It should be noted in the bel ow
non- conpact ed SOAP Googl eSear chResult nessage 105 how
much storage would be required for transm ssion, as

. o i
¢ OB oot o BEEEE o RS SOAF s eRl ine MY WsbE®
e e T
Figure 7. The definitions for GoogleSearchResult are

- service 4% éarnsdd belowl tg ilflustratetiiosy ASDAPfnéssageeifiSasanbe cognpdsted. It should
structured definition | anguage: Googl eSearchResult:

be note& §khe BeRIvaIOhYddMpAE SUAIOGLESESEedHRR S Inessags X85 héW Infuch

<xsd: el enent nanme="docunentFiltering"

storag% ﬁ%@g,@ﬂgﬁfmﬁs@sﬁﬁ ggqo%sggd}gc[‘{roi ﬂﬁ% porylgacted version containing
<X g el enent nane="esti mat edTot al Resul t sCount "
onlyt}%eyé dvglugs-i nt" /> <xsd: el ement name="esti matel sExact "
t ype="xsd: bool ean" 1> <xsd: el enent
name="r esul t El ements" type="typens: Resul t El enent Arr ay"
/> <xsd:el ement nane="searchQuery" type="xsd: string"

| Exandle 2

This example shows how a GoogleSearchResult compact message 105 would be
formatted using the compacting message protocol 700 in Figure 7. The definitions for
GoogleSearchResult are taken directly from the WSDL file representing the structured

definition language:

GoogleSearchResult:

<xsd:complexType name="GoogleSearchResult">
<xsd:all>

<xsd:element name="documentFiltering" type="xsd:boolean" />

<xsd:element name="searchComments" type="xsd:string" />

<xsd:element name="estimatedTotalResultsCount" type="xsd:int" />
<xsd:element name="estimateIsExact" type="xsd:boolean" />

<xsd:element name="resultElements" type="typens:ResultElementArray" />

<xsd:element name="searchQuery" type="xsd:string" />
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WD 2004/ 073278 PCT/ CA2004/ 000199 <xsd: el enent

name="startl ndex" type="xsd:int" /> <xsd: el enent
wo200e67Rmll ndex” type="xsd:int" /> <xsd: el enePtT/CA2004/000199

name="sear chTi ps" type="xsd:string" /> <xsd: el enent

name="di r ect or yCat egori es"

tyizehélmpt%QCﬂta@bd@f‘y@&t"&ngAPr ay" 1> <xsd: el ement

nane="sear chTi ne" type="xsd: double" /> </xsd:all>

</ %&dkiGRnithRst stiddmiex Rgge+isEliggment and

ResuItEIenentA«rav <xsd: conplexType

" . +Gonmpl exCont ent >
<xs res?%ﬁ%‘ﬁ %tr@ &goaxpsgﬁ'c ray"> <xsd:attribute
ref =" soapenc: a ra
weTHpd-elmemrsding gegqsics| yRer dyRemp irecjoryCategoryArray” />
</ xsd:restriction> </ xsd: conpl exCont ent >
</<xgttlamnphescTscpmh Tinms sypeeashienbls/ e
name="Resul t El ement "> <xsd: al |l > <xsd: el enent
nase&ilsummar y" type="xsd: string" /> <xsd:el enent
name="1M type="xsd: string" /> <xsd:elenent
naiedtamplepfet® type="xsd: string" /> <xsd:elenent
name="title" type="xsd: string" /> <xsd:el enent
name="cachedSi ze" type="xsd:string" /> <xsd: el enent
name="r el at edl nf ormati onPresent” type="xsd: bool ean" |>

ResultElement and ResultElementArray:

<xsd:complexType name="ResultElementArray">
<xsd:complexContent>

<xsd:restriction base="soapenc:Array">

<xsd:attribute ref="soapenc:arrayType" wsdl:arrayType="typens:ResultElement[]" />

</xsd:restriction>
<fxsd:complexContent>

</xsd:complexType>
<xsd:complexType name="ResultElement">
<xsd:all>

<xsd:element name="summary" type="xsd:string" />

<xsd:element name="URL" type="xsd:string" />

<xsd:element name="snippet" type="xsd:string" />

<xsd:element name="title" type="xsd:string" />

<xsd:element name="cachedSize" type="xsd:string" />

<xsd:element name="relatedInformationPresent" type="xsd:boolean" />

<xsd:element name="hostName" type="xsd:string" />
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<xsd: el enent nanme="host Nane" type="xsd: string" /> -25

WD 2004/ 073278 PCT/ CA2004/ 000199 <xsd: el enent
wmaove/extrs ect or yCat egor y" PCT/CA2004/000199

type="typens: Di rectoryCategory” /> <xsd: el enent

name="di r ect or Tltle" type—"xsd string"/> </xsd:all>

</ i@@j@lmﬁa@ﬁé ryBRiegem by YRS RiTestary Category” />

Di rectorycategorvAwray <xsd: conpl exType

namedBiener et it enybrtleAryperyxsd:stingdt: conpl exCont ent >

<xsd:restriction base="soapenc: Array"> <xsd:attribute

r e¢/mdamapenc: arrayType"

wsdl : arrayType="typens: DirectoryCat egory[]"/>

</ XsdcomaddxTypet i on> </ xs d: conpl exCont ent >

</ xsd: conpl exType> <xsd: conpl exType

name="Di rect oryCat egory"> <xsd: al |l > <xsd: el enent

nanme="f ul | Vi enabl eNane" type="xsd:string" />

<PpHects T DR EROARLRG" type="xsd: string"
/> <Ixsd:alT> <Ixsd: conpl exType> A sanple result

Cog co?nsﬁag'f CQgRa%}%Q Iﬁuél?o?@ﬁégo]’g&na};" conpact form then

appear r-chResul t >

<xsd:complexContent>

<xsd:restriction base="soapenc:Array">

<xsd:attribute ref="soapenc:array T'ype" wsdl:arrayType="typens:DirectoryCategory[]"/>
</xsd:restriction>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="DirectoryCategory">

<xsd:all>

<xsd:element name="fullViewableName" type="xsd:string" />
<xsd:element name="specialEncoding" type="xsd:string" />

</xsd:all>

</xsd:complexType>

A sample result GoogleSearchResult message 105, in compact form, then appears as

follows:
<GoogleSearchResult>

<false>
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<fal se> -26 WD 2004/ 073278 PCT/ CA2004/ 000199 <sone

search comments> <3> <true> < < <summary string>
wohaop732/8 heur | > <sni ppet string> <title strP@mEA2004/000199

<cached size string> <true> <hostnanme string> <

<ful | vi ewabl enane string> <special encoding string>

<di r eccsome seatcheogimeantsy> >, < <anot her

summary. string> <http://theurl 2> <another sni ppet

string23><another title string> <another cached size

string> <true> <another hostnane string>

<true>
< < <summary string>
<http://theurl>
<snippet string>
<title string>
<cached size string>
<true>
<hostname string>
< <fullviewablename string>
<specialencoding string>
>

<directory title string>

< <another summary string>
<http://theurl2>
<another snippet string>
<another title string>
<another cached size string>
<true>
<another hostname string>
< <fullviewablename string2>

<specialencoding string2>
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< <full vi emabl enanme string2> <speci al encodi ng
string2> -27 WD 2004/073278 PCT/ CA2004/ 000199
woarveniers directory title string> <sone sear chPQUIEA004/000199
string> <1> <3> <search tips> < < <fullvi ewabl enane
string> <specialencoding string> >, <
<ful |l vi ewabl enare string b> <special endoding string
b> >, < <fullvieablenane string c> <speci al encodi ng
string c> <2. 34xnBakediddiatytdlestfige 4, a further
exanpl e of the conpact nessagi ng systemtopology is
shown. I n the second topol ogy a conpaction
serialization service nodule 48 is integrated wth
the information source 20 at the service provider 13.
A nobiTe nmediator service may be -28 WD 2004/ 073278
PCT/ CA2004/ 000199 involved in the passing of conpact
messagesnidsamh gnerytshrimmgeonpact nessage pipe 30, but in

<1>
<3>
<search tips>
< < <fullviewablename string>
<specialencoding string>
>5
< <fullviewablename string b>
<specialendoding string b>
> 5
< <fullvieablename string c>
<specialencoding stﬁng c>
>
>
<2.34>

Referring to Figure 4, a further example of the compact messaging system topology is
shown. In the second topology a compaction serialization service module 48 is integrated

with the information source 20 at the service provider 13. A mobile mediator service may be
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this scenario acts as a sinple pass-through. The
W reless device 11 and its nessage converter 44
woep@rarr7subst antial ly as descri bed above to i PCBEGA210€/000199
conpact nmessages 105 with the device 11. An integrated
such as shown in Fig. 4 is rticularly advantageous
involvedhiarthe passinged cpmpact cmessngh@i& geng e sompget mepsegeripg Ih but in
is provided by the informati on source 20. In this
this sc€iR8i0 act3@s aisiihysle pRsdithfongh OTHeomMesess devich 1asind lite nissshigatotverter
server 18 (see Figure 3a) is required to

44 opegagg?fb fgﬁ’??%ﬁﬁ%ﬁéﬂﬂéﬁ%ﬁ@%ﬁ ifiegrate ﬁé%@%ﬁgeg 105 w1th the

ormation that~is en

. encryption nodule 54 at the service prOV|der 13
dﬁvmeﬁénains encrypted until decrypted by a sinilar nodul e
54 at the wireless device 11 and vi ce-versa, providing
end-to-end security. It will be appreciated that the
above description relates to various systens, nethods

amgl intepratb @ sichras shywivayFigf 4 yamidutarbddyanthBedys when confidential

variations on the system 10 and conpacting nmessage

or othé?ﬁﬁ% ?&%}tgféq Hmrpiﬁ p?%l 0 u thQidfRsfiok W0Wcc 90 egxmhfs (15:'196 no

variations are wt

e of th ste nmet hod escrihed an
intermE i 4F GORPRAIG: RO o7 BE A SHOET L e EEGe S0de Fabge
For exarrpl e, al thou a single wireless device 12,
compaglidegorspach atcssages hep. gﬁm@xmplemn@dgmaé inforragtionghaimenomypted
the figures, the data server 18 typically provides
by an enerypticemofiole 54 3o khersehviide/providee) waninkkent@ptadamsil Bdcyypted by a
via different conmunication networks 16, and access

similartBodu1P 54 hAhL Wire®dss LAY f‘iaiddosﬂcég’éf%é: ??c%\% @Hd—t -end security.

assocl ated web services 13 throug |rect or

net wor k- based connections. Simlarly, any netvvork 16

and any information source 20 rray comuni cate with

mul tiple data servers 18. Al though the wreless

devi.cdt Wil bg ppregisteq thetthg @b%@rd@sq;zptwaﬁslatqﬁéo VRTRQus gxsiems,

network gateway 15 are shown in Fig. 1, the present
methodsyetl emmufactireby hagtof exangié snlya Wﬂymﬁhﬁoﬁsmlﬂhh gysten? 90 and

WD 2004/ 073278 PCT/ CA2004/ 000199 types of network

compatt@Rah@@h&SprofoRONUY Willl Heibvins (B se Ritiv1egEabRn tHeQteld, and
exanpl e, processi ng
such obvious variations are within the scope of the systems and methods as described and
claimed herein, whether or not expressly described. For example, although a single wireless
device 12, data server 18 and information source 20 are shown in the figures, the data
serverl8 typically provides services for a plurality of devices 11,12, possibly via different
communication networks 16, and access to a plurality of information sources 20 and
associated web services 13 through different direct or network-based connections. Similarly,
any network 16 and any information source 20 may communicate with multiple data servers

18. Although the wireless device 12, the wireless network 14, and the wireless network

gateway 15 are shown in Fig. 1, the present systems and methods are also applicable to other

-29.



resources and comruni cation |ink bandwi dth tend not to
be as Iimted for desktop conputer systens and wred
w@oremri2eat i on |1inks as for wrel ess devi ces ap@I/CA2004/000199

wi rel ess comruni cati on networks, but conpressing the
size of data_al so provides for faster transfer of

types af getyrask tapolagies, epmatnicalinneysicmssandiesices. of &, example, processing
systens and net hods descri bed herein may be

resouréedahé semingdicatiorC il bueiiidih tardi ot vo beegh lanited foeldesktop computer
comuni cation systems and devices. Further, conpact

- systemg‘%ﬁ&?&ir i AQoWitimE A or life %HQ} Wﬁéltehsﬁdbvid%s Eﬂ@wh@fég &thglﬁmcatlon

t opol ogy applies to the situation t

r server 18 perfor a .
netwoll Sy b RETRE T ple RERAS R PSS B S R RS via
topol ogy, the information source 20 itself conpacts
wired ¢psmeetipas. Thercipes, ithasyytems and snethods described h¢relnonghbeach
topol ogy is described separately, it should be
implenidet intconfinétival witlherirdé ot otreleds caymbgicativif Jysiem8 Gint devices.
communi cate with information sources 20 that support
either topology. It is also contenplated that the
deV|ce 11 may connunlcate with a plurality of
formation (SoUrces 20 |c one or
£ iR iR oeme o SapfiRn v Dppiagies. The firs
to ol og 30 WO 2004/ 073278 PCT/ CA2004/ 000199 THE
topologm@mén\wsswtw@alt RVEdFRtanervar WHparpry cerRpaciBm/ef messages
PROPERTY OR PRI VILEGE | S CLAI MED ARE DEFI NED AS
on behkibof Méfnfotmativnseutve @001n therspentid topsiogy ithginfuination saurce 20
schema- based service and a device over a network, the

itself cgﬁl)éh&ﬁnéﬁk‘igés%r gavehFR thatdid A, pAl?ﬁ)g?ﬁ gﬂimg%bﬁy is described

w edge of e enment descrlptors the

g@v TEERTTRITSE HE NN G A——

establlshln communi cati on between the service and
mfommél wugges 80 that é‘ﬁmoﬂr?gﬂlaf iepplpEy t It il smepntomipliiedithey the device 11

el enrent data val ues by renoving the el enent
may capenicyie sith agieatiiyatfénfonnitiont soarces 2Oreiftwidett sonvedupport the first

topology, and others support the second topology.

-30 -



mai ntai ni ng an order of the elenent data val ues based
on a predeterm ned sequence of the el enent

waleaaniprors and the el enent data val ues; pl acP@mCAb®4/000199
el enent data values in respective delimters for
differentiati ng between adjacent ones of the el enent

THE EMBODIMENTS OR dHE INVENTIQNi INAWVEHCHWANEXChUSIVE PROPERTY

end of a given sequence of the el ement data val ues;

OR PRMVILEGE 19 CLAIMED ARE DERRERIASTOLLDWShet wor k for

—subsequent Tniterpretatron upon reception using the

shared predeterm ned know edge of the el enent
descriptors. 2. The method of conpact nessagi ng
accordi to claim1,. erein the structured )

L. déffil‘ﬂﬁ? ﬁgﬁf"l“%@%ﬁféaglﬁ%wg%’é%n %S?r]{i?ﬁ’&étfasﬁfi seryige adadfitice over a
descriptors representing specific attributes of a

networke theidevise andithe sefvageshavingapredstenenat knowledgsfof elegent descriptors
el enent data values. 3. The nmethod of conpact

shared BRESEI tHE d&eéinditRdsdréic€ batedor a sthigRidetiiRion linibsy, Gk
definition | anguage has defined characteristics

. group conprising; alimted nunber
metho%?&?ﬁésggteﬂr?%%gggscri ptors, a nane of each el enent
des ﬁiiﬁlg{igrpé and, a.nmeani ng for each _ el epent

o MIRICHIID AW EeR/ B9 FeFViSe R 41°600199 4.
The net hod of conpact messagi ng according to claim 2,
vibrepasing a demnpactmessagedicludiegietimend dath yalyesigerenpving the element
sel ected fromthe group conprising; XM, HIM, XHTM,

descriptilassockidd witk eielendne dstabhmeszat al ogi ng (MARC), WBDL,
BPEL, SOAP, and Miltipurpose Internet Miil Extensions

(M ‘ . .
(R on 1 0l RV PRSP BROTGEAN) Yoo o
the top.node qf the conpact nessage with a nessage

the elegpent %?SFW}ﬂrsr?gﬁéhef %?mm&%@t‘f%st he start of the
sequence of the elenent data val ues associated with
tMacing thewlnmeny dafe vplyeingespective delimiters for differentiating between

adjacent ones of the element data values, the delimiters indicating a start and an end of a
given sequence of the element data values; and

sending the compact message over the network for subsequent interpretation.upon
reception using the shared predetermined knowledge of the element descriptors.
2. The method of compact mes;saging according to claim 1, wherein the structured
definition language includes a number of the element descriptors representing specific
attributes of a resource, each element having one or more of the element data values.
3. The method of compact messaging according to claim 2, wherein the structured
definition language has defined characteristics selected from the group comprising; a limited
number of the element descriptors, a name of each element descriptor, and a meaning for each

element descriptor.
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6. The nethod of conpact nessagi ng according to claim
5 further conprising the step of placing el enent
waemanirors that do not have a val ue as enpt yPCT/CA2004/000199
delimters in the conpact nessage for maintaining the
predefi ned sequence of the field elenents order. 7.
4.  Thie mrethbd of cdmpamipesshaging sscyding tacleon @i whereim thé struntged
further conprising the step of placing elenent array

deﬁmﬁtﬁﬁﬁﬁg&g@ {sSselcbfl figh ﬂl@tgr&@)Vd%nﬁ)ﬂéﬁigng BTRILY XHTML, XSML,

delimters further distinguished by an identifying

S R e A e e

delimting all sub-fields of an el ement descriptor
Internqt pgil ExtspaensMIME)- enbedded nmessage definition within
a pair of matching delimters. 9. The nethod of
5.  cOhparthodesfcagipac ressaging avgotdingioalaim® funthehemprising the step
conprising the step of delimting an el ement

of iderﬁisfﬁﬁg RS 18p nbl@é the Sorpct irikbdagk WithAf mERRSEE it name for

enent data val ues such that each of Tts mJItl pl e

denotiﬂ%ﬁxgﬁpaﬁt dtg.é ser%ﬁ? esof ?1{ Oelérﬁ&{t%%@@aﬁ%s ?@(z)%{ng E:eﬁen ent
dat a vaI ues are further delimted within the palr of
descripfgisc hi ng delimters. 10. The nethod of conpact
nmessagi hg according to claim2, wherein the conpact
6. nEssmagthod sf compemt pdssaginigiantoedipg é¢ eldinab furlseomprising the step of
nmessagi ng endpoi nts associated with the -32 WO

placing Ql@ﬂ{eﬁg&%&%)tgmﬁ% PRFNARALAHe ﬁ%’iﬁﬂtﬁ&elﬁﬂi@er!’s ﬁﬁhﬁ' BnpSot

such that the corrpact ITESS&gI ng Is II’Tp enented on a

messagy f‘oiJ ﬂa?rﬁgﬁl& 1tle§1¢e tgtﬁe { Nt GREPACt

|ng a cor er conprrsing the

ste Et abl i Shl ng the predeterm ned. know edge of
7. oM 0@1@ EXPRACHPESLEREL BRCHENGIR Flatm 8 Turdiasy cewpEpiag fhestep of
_service prior to initiation of transm ssion of the
placing clepaot arraysiesgyptors that dhsottmvh e value as empiodelimitesafyirther
according to claim 10 further conprising the step
distinguished by an identifying character.
8. The method of compact messaging according to claim 6 further comprising the step of
delimiting all sub-fields of an element descriptor that represents an embedded message
definition within a pair of matching delimiters.
9. The method of compact messaging according to claim 8 further comprising the step of
delimiting an element descriptor that has multiplicity of consecutive element data values such
that each of its multiple element data values are represented within a pair of matching
delimiters and each of its contained element data values are further delimited within the pair
of matching delimiters.

10.  The method of compact messaging according to claim 2, wherein the compact

message is prepared and interpreted at respective messaging endpoints associated with the
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of placing an indicator at the beginning of the
conpact nessage for identifying the structured
waledouni2ron | anguage used for defining the PCT/CA2004/000199
predet erm ned know edge of el enment descriptors. 13. ‘
The net hod of conpact nessagi ng according to claim10
servicd and the devdcaypuéhsihaithe hempaot messagingds omplemguted vy atthelirectional
conpact nessage by reinserting the respective el enent
pathwflgscriptors associated with the contained el ement
ata val ues, the reconstructed nessage for subsequent
. (Bfesnfuba bR SRR R nainky oR 1 (TR clprising the scp
conprising the ste of .interpreti t he conpact ed
of estahagg%%e arqd@anmweﬁ%naﬁqﬁla@ Pl CRgs dessriniors sﬁife@ E?Wge&l the
contai ned el enent data values directly. 15. The nethod
deviceahd tlongsadte pricrda dpitisficacafdradsmigsion of e conip@ct raessigs:
conprising. the step of selecting the nessage format

12.  Phe hbBo8 bf eih &&eﬁ@&ily?iabé&ﬂinb%%ﬁﬂqoffﬁﬂmr Romprising the step
plurality of ormats. I6. The nethod of conpact

ot piafE AP PP EAL Bl Eh B oBirblet ek o BB R ffteured
detini paaR BroAdpr TR uE o KW 6o Flgnent descrptors.

plurality of formats. 17. The nethod according to
13.  cTle methed ofbmprichmeksagingravenrding o blainné 6 furthes compeising the step
nmessage format and the second nessage format is

of rectriAMERRE EdnpdtCmesalé BereidsertinkiBe FlBpdtbide feneANMAEptors

nmessagl hg according to claim9, wherein the service is
associﬁe%ivﬁﬁ tl% Qang"édoquiﬁgxﬁ dggva%%clged' %e%ggslﬁ%ﬁtedqg&g?ge(‘for subsequent
schena-det1 ned service sSelecte romthe grou
. c%gPri Si n%_; a web service, a database service, and a
use in p BOEe Iy IePREI. servi ce. 19. The net hod according to
claim 18, wherein the device is selected fromthe
14.  gFlsupethodapednspasymessagiwg sovnading torplaine 1 fiarther cemprsing the step
device, a PDA, a self-service kiosk, and a
of interpreting the compacted message directly in a runtime environment by using the

contained element data values directly.

15.  The method of compact messaging according to claim 10 further comprising the step
of selecting the message format for the structured definition language from a plurality of
formats.

16.  The method of compact messaging according to claim 15 further comprising the step
of converting between a first message format of an information source of the service and a
second message format of the device according to the plurality of formats.

17.  The method according to claim 16, wherein the conversion between the first message
format and the second message format is performed by the service.

18.  The method of compact' messaging according to claim 9, wherein the service is a
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desktop term nal. 20. The nmethod according to claim
19, wherein the device configured as a client of the
wa@eoiozers 21. The nmet hod according to clai m 9, PGIEARION000199

t he communi cation between the device and the service
is selected fromthe group conprising synchraonous

generic sohmmaidefingdsereipeiselentsd@om SRrOEFOUR BOMDRATIRSIE Web sepyice, g database
nmet hod of conpact nessagi ng between a schena-based

servics @hd h TBL dastdCORBAGRrvaser .a network, the device and
the service having a predeterm ned know edge of

19. %t@@&hocgg&ﬁgdig%&; ﬁain?f‘@%ﬁﬁregx?gie%fcxi‘é@ic% hEsehRYddCiora Mk %rﬁgp

servi ce base structure nition | anguage,

met hod conprising the steps .of: ei vi ac ct
comprifiigs A BESORAL FORRI 2B EES AUt HId et SR Mge D andes

having absent el ement descriptors associated with the
desktopitegménal. dat a val ues, adj acent ones of the el enent

data values differentiated by respective delimters,
20. thie dethbdridoerding rodlgiat 19)gvirreih detdevie donfipweeadiad client of the
gi ven sequence of the elenent data val ues; using the
servicshared predeterm ned know edge of the el enent
descriptors for reconstructing the conpact nessage by

o1 RSB0 PR by Sy Bt

el ement data val ues based on a predeterm ned sequence
and the servige issteleated tfrome hergrernnosnpsistng sachsprans somgRmication and

val ues; and interpreting the reconstructed conpact
asynchi®@sid gemfmahicatidequent use in a runtime environment.

-34 WD 2004/ 073278 PCT/ CA2004/ 000199 23. The net hod

22 o8 R YRR 59 Er A 2o Bt v
networ?(f, thterheevi%le Sn"?ﬁfe sgr%?c%rﬂaefn%raspréc%%rre}l?r?e%tkinr(])alleschg% %ifteieﬁlent descriptors
shared between the device and the service based on a structured definition language, the
method comprising the steps of:

receiving a compact message over the network including element data values having
absent element descriptors associated with the element data values, adjacent ones of the
element data values differentiated by respective delimiters, the delimiters indicating a start
and an end of a given sequence of the element data values;

using the shared predetermined knowledge of the element descriptors for
reconstructing the compact message by associating the contained element data values with the
respective element descriptors, an order of the element data values based on a predetermined
sequence of the element descriptors and the element dafa values; and

interpreting the reconstructed compact message for subsequent use in a runtime

environment.
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attributes of a resource, each el enent having one or
nore of the elenent data values. 24. The nethod of
w@e empar27$ressagi ng according to claim23, wherBCTICAR®4/000199
structured definition |anguage has defined
characteristics selected fromthe group conprising; a
23. | The tmethod ofichepacoinetdagingl aecordingde siairh B2 pwherem thempuadired
each el enment descriptor, and a nmeani ng for each

definiiOER: %hﬁg ﬁﬁﬁfd’e@ﬁ Rlimbéof tﬁ@@leﬁ%ﬁ%@crﬂftox@ %ﬂ}@é‘efntmg specific

messagl g according to claim23, wherein'the

w5 R S o SRV

Machi ne Readabl e Catal oging (MARC), . WaDL, . BPEL, SOAP,
24.  aHee wethofl plieqrapest mepragingsecavaing iegleism 23 ovbereim thesstruopged
The nmet hod of conpact nessagi ng according to claim 23
definifiotf lnh@rage hapddfinbd ghdrieeristiepselafied engin gionp coinprisiogy a limited
node of the conpact nessage with a nessage definition
numbé}%% f imerf AEK hbeQs bRl dFehcidlethf REFHPEIS S meliing for each
el ement data val ues associated with the el ement

1 d“% tors 27. The nethod of conpact messagi ng

ClemeE ESFH' My to claim 26 further conprising the step of
interpreting el enment descriptors that do not have a

25.  vhhgmethed effRppastmepsegeRcrdingdo claBnga cvhersindhe atrychyred
mai nt ai ni ng the predefined sequence of the field

definitbdrelangtage irsdlected Hom fHeasromt donthrisings Xivila, G T s SAGIME, XSML,
according to claim 27 further conprising the step of

RDF, MakEhe RehdaB% @Athloﬁhh%(M@@f WSDEBBEEROAP dﬁﬂ%hﬁfpﬁfpose

t hat represents an enbedded nmessage definition

elimters. 29. The nethod of conpact
In‘emﬁéé%%gi‘%m% Img to claim28 further conprising the
step inter retl ng an el enent descrijptor that has

26. thF mﬂil%ﬁ qffoama@dn@séwg w@m@m@%ﬁwpwpwg the step
delimters, such that each of the el ement descriptors

of recopnisingpthe ta;i revderof tibatompaal messagerwith 3 meydgt A6RANING8 2@Be for
PCT/ CA2004/ 000199

denoting the start of the sequence of the element data values associated with the element

descriptors.

27.  The method of compact messaging according to claim 26 further comprising the step

of interpreting element descriptors that do not have a value as empty delimiters in the

compact message for maintaining the predefined sequence of the field elements order.

28.  The method of compact messaging according to claim 27 further comprising the step

of interpreting all sub-fields of an element descriptor that represents an embedded message

definition by a pair of matching delimiters.

29.  The method of compact messaging according to claim 28 further comprising the step

of interpreting an element descriptor that has multiplicity of consecutive element data values

by delimiters, such that each of the element descriptors multiple element data values are
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represented within a pair of matching delimters and
each of the el enent descriptors contained el enent
walaioa/ovRrgies are further delimted wthin the pal/CAf04/000199
mat ching delimters. 30. The nmethod of conpact
messagi ng according to claim23, wherein the conpact
represamted suphin spgr efraateling delimiters apd eachobfdhe ¢lempmatesueptors
nmessagi hg endpoi nts associated with the service and

contaih&FelSR¥hiGRIta VoleR abd Wk thb @ 1iaamE 3athil R dFandtéhing delimiters.
i mpl emented on a bi-directional pathway. 31. The

h f j i o) '
s0. 73hE R EAPRER pERRRAEL AR AGRAE Bl Oy fomoac
predet ermp ned know edge of el ement, descri ptors sh%red
messageisaenaredand 1pternreted alrgsnasEve WessAging ﬁp(?gﬂlnt{s gssociated with the
transm ssion of the conpact nessage. 32. The net hod of
service empthetdevies, sach thgt the comgact gnessagirigais imBlemientetl lara bi-directional
conprising the step of reading an indicator at the
pathwBgdi nni ng of the conpact message for identifying the
structured definition |anguage used for defining the

p ' of e r .33.
31 FRBE AL P S RSB S oIR8 bl 36 A CBmpriita ghe ster
furt.her conprising the step. of reconstructing. the
of esta@ﬁﬁ%a% fhwg@é@@nﬁg kngiedge of glgmeptdeseryyiens ﬁh%reg betaregm the
descriptors associated with the contained el ement
devicesmnidahe sdrvies prierte trapsmission of thedompsstagssdger subsequent
use in the runtinme environment. 34. The nethod of

32. CUARPethod®F S@EhAtY nRSsuend Acorthgtb laith 30 finrdicr B%Fﬁging the step
e

conprising the step of interpreting the conpac

of eallEE ARG L ek infie'of M A BB ERATTRL it Behorured
cefin oy R RGER §oaiaT CHBRE B pEerisbtine] LoMBlsABR EJmPaparptors

for the structured definition |anguage froma
33.  pThe methog of tompast messagingaiccorimgrie tlhoul 36 funthempemprising the step
nmessagi ng according to claim35 further conprising the -
of recisttfictingfthe ostigdct mdgsapebyesisertinlg thétespRESE SRnical dkriftbrs
an information source of the service and a

associated with the contained element data values, the reconstructed message for subsequent

use in the runtime environment.

34.  The method of compact messaging according to claim 30 further comprising the step
of interpreting the compacted message directly in a runtime environment by using the
contained element data values directly.

35.  The method of compact messaging according to claim 30 further comprising the step
of selecting the message format for the structured definition language from a plurality of
formats.

36.  The method of compact messaging according to claim 35 further comprising the step

of converting between a first message format of an information source of the service and a
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-36 WD 2004/ 073278 PCT/ CA2004/ 000199 second nessage
format of the device according to the plurality of
wo eromatr78 37. The net hod accordi ng to cl ai m 36PCTHIAa2M®IN00199
the conversion between the first nessage fornmat and
the second nessage format is perforned by the service.
seconcB&essﬁg@fqmmﬁih@ﬂe‘dcﬂmaﬁdinmsh@phgﬂiaxof)&/mhﬂg- to claim
29, wherein the service is a generic schena-defined

37. SEh¥/inefol at&®rdiad td €181 B6.avIEiH fhC@iREisbnetwénWad first message
servi ce, a database service, and a | DL based CORBA

s el TR AR el 2, el

e group conprising; a
per sonal nputer, a wreles deV|ce,

38.  SEhemeitpd PgéolRP%weSS&ﬁ@gé‘“% ingito glaim P—ﬁq wg?remsze serkige is

met hod according to claim39, wherein the device
generic selfeimedefidediseraice bélented fyémtthe grogp compmsing;la withserviet,rodhtabase
according to claim?29, wherein the comrunication

Semcp%wgqpﬁﬁagedc@gmgseﬁagethe service is selected from
the group conprising synchronous comunication and

g R L B
over a network, the device and the seryice having
comprisingy S PEFANH ARG AU S dexicer AR Adp s t-Fesvise OSE*%d@d

bet ween the device and the service based on a
desktoptteraubalr ed definition | anguage, the nmethod conprising
the steps of: means for establishing communication

40. Dbehe@eihol Becos@ihy tr-@aid1®o, WiRrélf HeCRivice BBRASUrEP4s a client of the
prepari ng a conpact nessage including el enent data

servwé’a' ues and absent el enment descriptors; nmeans for
mai ntai ning an order of the elenent data val ues based

41. © q"hg nP tho eatcgcgr m?ﬁg claim 29, wherein the communication between the device
and the service is selected from the group comprising synchronous communication and
asynchronous communication.
42. A method of compact messaging between a séhema-based service and a device over a
network, the device and the service having a predetermined knowledge of element descriptors
shared between the device and the service based on a structured definition language, the
method comprising the steps of:

means for establishing communication between the service and the device;

means for preparing a compact message including element data values and absent
élement descriptors;

means for maintaining an order of the element data values based on a predetermined
sequence of the element descriptors and the element data values;

means for placing the element data values in respective delimiters for differentiating
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sequence of the el enent descriptors and the el enent
data val ues; neans for placing the el enent data val ues
w0 poogesesti ve delimters for differentiati ng PEBTAWD/000199
2004/ 073278 PCT/ CA2004/ 000199 between adj acent ones
of the elenent data val ues; and neans for sending the
betweanmdjaent anes ofithe clowent date valuessonk f or subsequent
interpretation upon reception. 43. A nmethod of conpact

NBSHRTHN@nBRk WRAidnHasChefagd e thesetwirkdorsubsaqueay i ce
over a network, the device and the service having a

. ] . knowl edge of el enent descriptors shared
mterprg{g?l%élﬁ&ﬁﬁag&gggi ce and the service based on a

structured definition | anguage, .the nethod .co i Sin
8. AR comperaees ABERT 6 S Doy AL ick over a
over the network including elenment data values having.
networkbtherdeviek end tie sdovinerhiapingraspredetironad: knomdesge fof elgment descriptors
el enent data values differentiated by respective

shareddetwéBntiBs &svideamd shd @vitsbazgd bha sahietard defifition ¢anpungs the
know edge of the el enent descriptors for

methoé?éﬁ@ﬁ%ﬁ%g{eiasf%g%pe conpact nessage, an order of the

'lLes based on a predeterm ned sequence

of the el enent descriptors and the el epen at

et dor TRV RE 2 SPB eRe e et (e Ger TRk FreLisies lgmens lata

conpact nessage for subsequent use in a runtine
valuesdavingahsash element descrindons adiacent ange afithsrebament datevalues

configuring a termnal device for conpact nessagi ng

differcnfihteg 8 rédpective@alimased service and the device over a
network, the device and the service having a

%@?%gstefﬁ{ &%ﬁg kel g:%g&telﬁlémgd IRk hE AERAER RBGRGE for

t vice ‘ servi ce based on a
structured definition | apguage, ,t he conputer . prqgram
reconsyhERTiRe SRR SIERFES, 7 RT3 fis olF R JBiPc alpea Phs on 2

predetermined sequence of the element descriptors and the element data values; and

means for interpreting the reconstructed compact message for subsequent use in a
runtime environment.
44. A computer program product for configuring a terminal device for compact messaging
between a schema-based service and the device over a network, the device and the service
having a predetermined knowledge of element descriptors shared between the device and the
service based on a structured definition language, the computer program product comprising:
a computer readable medium;

- a compact message module stored on the computer readable medium for preparing a
compact message including element data values by removing the element descriptors
associated with the element data values; and

the module for configuring the device to maintain an order of the element data values
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