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BACKGROUND Thi s application rel ates general I y to
wetzemydtso®9nmuni cat i ons and communi cati on ? @4/900199
in particular to conpacting nmessages for trans
and from such devices. As conmmunication devices and
t he conmuni cati on networks in which they are
conf| ured to operate continue to evol ve, device users
SITEM ANR METHOR OFf COMPACTMESSAGINGHNI NETWORIES.
l\/bdem nobi | e devi ces often enabl e such functions as
web browsing, i nf orCOMMUONICATIONS] Nng, and the |ike,
that have typically been supported on |larger and nore
power ful personal conputers (PCs). However, PCs
generally have | arger and faster processors than
BACKGROEND devi ces, and access to conmmuni cation
‘resources and power suppli es that are less limted
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nﬂ% BR u:aii S. on rel ess devices is not just a
‘T‘YQ""’E\ £ GRIETRpHion astwosis lbwhmbéh%ftarmg
éemto the wi rel ess devices. The underlying
°°nﬁ5¥‘8 oaperte qontigierta pvalys; Aeviceisers exprat aiwider fangemﬁfﬁndmpﬂmfrom
whi.ch these functions are based are not often
their deyigeri Mogem arobilp deviess oftememabieisudt funetions Eowelsoomsihg,
" eXtensible Markup Language (XM.) is quickly becom ng
informyationaiownlvadinp.sind tiertike thattR e pickIR beaX S Bﬁédtgl 1dftkand more
bet ween different conputer systerrs but

powerfhipepsohalicomPteRYPEs)! BlodeletebYs deit % é?tan gkak, and

thus is not suitable for trans eI ess or
: Pfoce%fﬁhmmaﬁ&s%@%%t&%mcmm 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 justa
matter of porting a sofiware application or operating system fo the wireless devices. The
underlying protocols, transfer mechanisms, and data formats upon which these fanctions 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 data
between different computer systems, but is characterized by arelatively large document sizte-

and thus is not suitable for transfer over wireless or other narrowband communication
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-1 systens. Transfer of |arge anmounts of data consunes
limted device resources, both in the wred and

wi rel ess devi ces, including both conmunication
resources and power resources. Therefore, there

remains need for nore efficient transfer of .

| SRR PrftSBEo L Rtee Tl il nairb 0 Bu oy ics reraupes. botn

. and thods as, di scl. osed herein provide conpact

in the @%‘iﬁ&ﬁﬂ?ﬁw@mﬁ% Roclydipgrhefh camnsiication seselpes awsh power
mtigate at | east sone of the above presented

resourfics; a theiniosg deere reguingReeddoomdiaeffitiontirdnsfes bf adpmattionfto and
the present invention, there is provided a nethod of

from sewdiindevi@epact nessages based on predefi ned nessage
definitions between a schenma-based service and a
devi ce over a network, the device and the service each
having a predeterm ned shared know edge of the

Nt : finitions based on

10 SR RS as o ST S s oo g e M network
nunmber of predefined fields each having a ta d one

commyikafipns g Py alfn RdiEaieiE 5%@&%}? ho FﬁgeS?rﬁsf? Efsefg‘santages-
of . establishing communication between the service
and the device; preparing a conpact nessage conpri sing
data val ues by: renbving the tags associated with the

SUMNBRARYval ues; maintaining an order of the data val ues
based on a predeterm ned sequence of the fields as

defccordthgbty 4 iestrBpsAas Hebkdibht PRSitioAN therd iAIRMMNE method of
data values in respective delimters for

sendir) {Jn%a%ﬂﬁiie@ag&%agal W?Efﬁdﬁgﬁ%@ésgg@agﬁngi?myﬁgw%ﬁtaZsrg:gema-based

val ues, the delimter icatin
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fromthe nessage definitions. : _
definition language and comprising a number of predefined fields each having a tag and one

or more data values, the method comprising the steps of: establishing communication
between the service and the device; preparing a compact message comprising data values by:
removing the tags associated with the data values; maintaining an order of the data values
based on a predetermined sequence of the fields as defined by the message definitions; and
placing the data values in respective delimiters for differentiating between adjacent ones of
- the data values, the delimiters indicating a start and an end of a given sequence of the data
values; and sending the compact message over the network for subsequent interpretation
upon reception using the shared predetermined knowledge of the order of the fields from the

message definitions.



2 According to a second aspect of the present
invention, there is provided a nethod of receiving
conpact nessages based on predefined nmessage
definitions sent between a schema- based service and a

deyj .over a network e device and the service each
s B n SebBL ISRt ot (R ek Ry iRy st B Ngvide & ethod of
.message definitions, the nessage definitions based on

receiying P‘?‘%E%Ca measages pased pB predsfiperhessagrideiBhionssepieiwoen a schema-
nunber of predefined fields each having a tag and one

basedp perpige eandat aloyideuesr & Wmetwaekhthe dovipe iasd e tseevist epsh having a
of . receiving a conpact nessage over the network

predeteompred sshagd daiosvisdzle usfsha s pigeafefinB s, a8 anésed@ddafinithons based
the data values, adjacent ones of the data val ues

on a sh@kfgeddddihei@hh@iagd aRy c&ﬁbﬁ%ﬁ% ? hi8mb&ed (relflintl FRIdR feach having

indicating a start and an en a given sequence o
' , I.akd id.d val ues with
s tog 388 En B ROUPHUE S BSSAE LML A 808 ool compa

s BB B G P e B et i e

defined by the nessage definition; and interpretin

values, Adjpcgatsefies i tha<laist valnesabeing détderentintechby debmaterse gaid delimiters

. from associating data values with tags for said

indicagingpragert nad sagadfafra givbs semente uf said data valwds] associating said data
envi ronnment. According to a third aspect of the

valuepmétheraps of vienpiedaterrhined diclds ¢ Qyd ﬁﬁgsage WEhRIBNE By correlating an
sendi ng conpact nessages based on predefined nessSage

order gﬁf th8i dat-PRuBE LRER ﬁe@&%@ﬂ@ég\? I?eg]glgnces 8{ Vi€ et dasadeﬁneﬁ by the

evi ce over a network, t and the service eac
LAg...a D 1.ned_..shared. knowl,edge. of t :
messa e B FRE g “NRle g BE R B nd S phipined from
a.structu[ed _gffinition | anguage and conprising a . ]
- associzling, dpta selyss Sl fage dorrsaid emienct fncrsage fgr stibseqpeahuseoife runtime
_or nore data val ues, the system conprising: neans for
envirgggesbl | shi ng communi cati on between the service and
the device; means for preparing a conpact nessage
Cc drpordeigng wddtiml splectest the present invention, there is provided a system for
sending compact messages based on predefined message definitions between a schema-based
service and a device over a network, the device and the service each having a predetermined
- shared knowledge of the message definitions, the message definitions based on a structured
definition language and comprising a number of predefined fields each having a tag and one
- or more data values, the system comprising: means for establishing communication between
the service and the device; means for preparing a compact message comprising data values
and absent tags; means for maintaining an order of the tags based on a predetermined

sequence of the fields as defined by the message definitions; means for placing the data

values in respective delimiters for differentiating between adjacent ones of the data values;
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and absent tags; nmeans for maintaining an order of the
tags based on a predeterm ned sequence of the fields
as defined by the nessage definitions; neans for
placing the data values in respective delimters for
and mi¢ahf deresenidang thg chwipuetenessagcacentthonetsvoolf forhmbekaguent interpretation
val ues; 2a and neans for sending the conpact nessage
upon @¥@ptidh asing tvosHarddopreddtbasifictERiowsd s $ff Bt dFdePRf thP@Ads from the
reception using the shared predeterm ned know edge of
messhdtdePhARmsOof the fields fromthe nessage definitions.
ccording to a fourth aspect of the present invention,

t hﬁéc%rdilzg EJ Q%ﬁ{"ﬁg a%ééty 5t t%@gg&%nt irngérgioéiég%ﬁ% ?s{%rﬁ%ded a system for

nessage ased on predefin ness [ s Sent
.het ween fi\ schema- bgsed s(ﬁrvi e and aﬁgev.i ce ovgr a
receiyifg GpRact messagey pased oR prediined myssage Ptipns jeppbefween a schema-

redet erm ned shared know edge of the nessage ]
basefﬁé?rmﬁtar@na, deviee pEsadeetueki ihe idewise pmdethe gmvige each having a
structured definition | anguage and conprising a nunber
predetsfrmpyed cebhiadelchdwled gisofethe mdsaagendefindtiors| dreemessage definitions based
descriptor and one or nore el enent data val ues, the

~ on a siStuedd deiitiorblaffuageRad SomPfising @ @@ben8f pre@eARadHelds each having
nmessage over the network conprising data val ues absent

an elédlent @&%ﬂpto‘?%@% €5 B?esel%eﬁthﬁtad@#l%gvﬁlle %?&eﬁ%ﬂﬂ)’rising: means for

J T
differenti at ed delimters said limters

..ndi catin a start and an end of a given sequence of
receingll o Bpok RoSbBY iyl he Brek Sonfhefing Juf vRiia toseht of tags,
. values with tags of the predefined fields of said. o
adjacept oughef ther datr vrlyrsbeEye ddfcrentaiedy dalimitaw saigkdelimiters indicating

data values with a predetern ned sequence of the
a starf ped dg cad of @f givenl sépendreofmed dofe vallehj mictnsofor aasdtiating said data
means for interpreting said associations of data

valuey ot esgsaifdhé pgdefimbdaiodibishidtheR SO0 Ritidis biadotrelsdihy @6 order of
with tags for saird conpact nessage for subsequent use

the dhtd ElldsNitABa tp?é&éte&ﬁﬂﬁﬁnéeq}x eﬁoéfj{h%gﬁélﬁs ?ggdé‘affn?d fe! message

of the present | nventl on, re rs provi onput er

definition; and means for interpreting said associations of data values and tags obtained from
~ associating data values with tags for said compact message for subsequent use in a runtime
environment,

According to a fifth aspect of the present invention, there is provided a computer
program product for cdnﬁguring a terminal device for compact méssaging between a schema-
based service and the device over a network, the device and the service each having a
predetermined shared knowledge of message definitions, the message definitions based on a
structured definition language and comprising a number of predefined fields each having a
tag and one or more data values, the computer program product comprising: a computer

readable medium comprising program code means adapted to perform the method according
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program product for configuring a term nal device for
conpact nessagi ng between a schema- based service and
t he device over a network, the device and the service
each having a predeterm ned shared know edge of

: i nitlons he ssage definpitions sed on
to ang B BB sk tifuspdell o BRALGUIE ik Ry prdCessor of a

nunber .of predefined fields each having a tag and one

conmgﬁn$§?@uagﬁgw@g§ggg@&whe conput er program product
conpri sing: a conputer readable nmedi um conpri sing
perQ}egWIdG% MPaeiTRCSAIERE between p eeliasrabashé serpichend a device over a
according 2b to any one of the first or second

netwak pecrevided,t the dewientndnhe sheicee ket ed phederrpined dapoiledge of
of a conputing device, apparatus or system A nethod

elemenit s SIRSER Bt SheCSIVice 2R HB- RASES LAV bfi€a structured
and a device over a network is provided, the device

i i i t ] f N
se$ EnBEL BB TG AR, B MR DN SHER, Blpgunicato
jtion | an

ryi base n structured defin uage.
betwebf(HL SEXRESTH, PR ikl BEpHETE aciinst isSihas HQNARG cloment data
cqQmmruni cati o et ween the service and the device;
Valueiaﬁ)évpé?%‘ﬂn%\ e nfg%ﬁntn‘é%ag@rﬁ esogitetly veithe i eleaaang data values;

. values by renoving the el enment descriptors associ at ed
maintgjning arherdgr efrthet elgment detd walsgs barmiliinaa predgteamined dequente of the
the el enment data val ues based on a predetermn ned
elementdgseriptorsaindtthe elepleadutd valess plapinglthe alkthehh @tV A0®8ITh respective
data val ues; placing the elenent data values in

delimft&8 F&CdiFéentideld Both8ESadjQenOblds et dBhbRAREINEE Mhe delimiters
adj acent ones of the el énent data val ues, the

Sk ARt of A 60 RS o P e Bncin e
| C act nessage over ghe qftmork,for subsequent . .
compich HFgst QY AHE AFOTPTk delpAASEHHEN (HETPIRIOTs Wafotgoeption using the

redet erm ned know edge of the el enent descriptors.
'Share&@éetamé%mlﬁég@ ¢ slementdagedptarsnet hod of conpact
nessagi hg between a schena-
Also disclosed herein is provided a method of compact messaging between a schema-
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2c WO 2004/ 073278 PCT/ CA2004/ 000199 based service and
a device over a network, the device and the service

havi n? ?redet erm ned know edge of el enent
FERUOUBTBIE shared between the device and t he PSEYCH 208000199

based on a structured definition |anguage. The net hod
ei ving. a conpact,

bas%&XerGﬂgQﬁ& 7 ﬁe‘}l«% ov%% eﬁ)&w&rki, H]‘r?e eYicR ﬁmg'lhﬁ feERice H%\ng g piedgtermined

nessage over the networ
ele descri pto associ ated with the
k“"%g‘!‘r%%tfa%é‘teﬁ %ﬁ@@éﬁ? Do‘ﬁsée"éﬁfe and dhesenriearhasetbona
val ues di fferentl ated by respective delimters, the '
strugyredreliniion lapguage; dhednethad maycemprse g Jersofgrassiving a compact
sequence of the elenment data val ues; using the shared
mesgsagsItes fisinstntk inslnding plemsmt dita valabsmeing abisme elelpbntidescriptors
for reconstructing the conpact message by associating
‘assqaipfed with therplement s aeattesgatjaconbdnes of ik elmlehedAordast | Ve
- el ement descriptors, an order of the elenent data

difforahtinie] bpmagbctive delipitemefhe limaeks SRR msﬁﬁ%&s@ﬁ and an end ofa given

t he-el ement descriptors and the ele dat a va

sequiente b the ERmekt dafk vafiRs: MRS RS éﬂdféd‘iﬁlecﬁ%ml?@& kﬁnﬁ@?%‘é)f gfe

subsequent use in a. I‘Uﬂtl nme environnen

SRR RS el 8 el
o R A R o

el enent

S Vi on structug d definition |anguage.
ase& mﬁ%ﬁ‘“i% uepeg elepsnigiescrintorn and te element data
: esta |sh|ng comuni cati on between the service and
- valugs; andjterpretingths seconsyuicisd eprpact isasago fip autisequetugdn a runtime
.ncluding element data val ues and absent el enent

enviggagept.pt or s; nmeans for maintai ning an order- of the
el enent data val ues based on a predeterm ned sequence
~of the elenent descriptors-and the elenment data
val ues; neans for placing the elenent data values in

I AREShINVST diphdtideBdagink Btweets a schema-based service and a device overa

network is further provided, 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 may compfise the steps of: means for establishing communication
~ between the service and the device; means for preparing a compact message including

element Qata 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 \‘ralum; in respective delimiters for
~ differentiating between adjacent ones of the element data values; and mea;s for sending the

compact message over the network for subsequent interpretation upon reception.



differentiati ng between adj acent ones of the el enent

data val ues; and neans for sending the conpact

nmessage over the network for subsequent interpretation
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Al so provided is a nethod of conpact nessagi ng between

a sghenma- based service and a device over a network,

th %E’l"’&éﬁ‘al‘ﬁf PRdod af spmpactmedsagingbawenttet sehemndabed service and

- . kpow edge of elenent descriptors shared between the

a deyiegiover ansgwerkeths devicoamdibe satvionhavims 4 predetdrathed knowledge of
definition- |anguage. The method nmay conprise the

elemang descriptorsabaned béteeer the dévib\shdthé SARBCHasBESS 2 BEudAUES definition
the network including el ement data val ues havi ng

languagles ditie nedtho Riay CORPIHEOHY StepPEt RS f ivi
el emrent data val ug?di f‘fere%ti at ed b)???tgt%gé@?%gr%pactmessage over
the mhtworkiihehiding eaag dh@r L A ed . Predet ermj, ned
know edge of the el er‘rrea!rﬁitéégeséﬁﬁ?‘@?&'ﬂ%ﬁ‘&mﬁ‘m'aJacen“mes
of the @Eeaieat ddis tAng t_nessa ..an order of the
el ement data vz:\jF ues gb{guéégr%ﬁ?e%fwﬁ%g@@{t s e7BE frayging tleeshared
red&EmiiR& &l ri rs.and the el ement data .
eal ues: é)r?g&%%gﬁglg%gefmﬁﬁeé?rﬂ?t%ﬁsif?fge‘toﬁﬁmcéeg)ﬂ@tqom@amessage,
O e1ellE e for, supsequent use in a runtine :
OIglnw e ?D.St%%gc‘f Bl khased o s predetemminafiscquenoe of the element
confi ing a termnal device for conpact nessaging
deswimﬂfﬂ[hs clEHBheAbEalves; andmeane foninterploting ehe recori@dtePoompact
network is al so disclosed, the device and the service .
messpge forgbseqyent #se imrarimtioe emdminadge of el ement
- descriptors shared between the device and the service
based on a structured definition | anguage The conputer
program product may conprise: a conputer readable

Aembmpater propeippoiudfes 886 ) tgmﬁjﬁxzﬁ hg\gxgé) E’(‘S tﬁgtggrfct messaging

conmput er readabl e nedi umYor “prepa
betwedE 8§ Seidthaliisddid ' . data val ues by removing the
SRS B E A Atvork indlen Andvmedie dovice

el ement descriptors assoc

d LIRS nodul for «configuring the device te -
md b fhﬁﬁggag&?&*ﬂ“&?@ﬂ]@@@@ﬁ@ﬁﬂm@emwsmm the

mal nt'a 7
devicand the service based on a structured definition Iangnage. The computer program

an

prod L.Jct'-mayr co.mp-rise: a computer readable medium: a compact message module stored on the’
computer readable medium fbr prepating a cémpact m&é*sage including element data values
by removing the gl’ement @scriptors associated with the element data —values; and the module
for configuring the device to maintain an order of the element data values based on a
predetermined sequence of the element desétiptoi‘s 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 eleme;it data values, the.

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



predet erm ned sequence of the el enent descriptors and

the el ement data val ues according to the structured

definition | anguage, the el ement data val ues

WO idsgbRd for placing in respective delimiers for

differentiating between adjacent ones of thei"gT’éﬁ@ﬁ‘fmol”

data values, the. delimters indicating a start and
BRIEF DRICRIPHON OFTHE DRAWINGS t he el enent data val ues.
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OF Théde ahiR6MENEEIuED 65 8ie axdthpPirl §ysten®Hnl nRthoab disBi6sed herein will

exenpl ary systens and nethods disclosed herein wll

becqiRaTBYRe apRATEIL dbiha fellowing tetailed deseriptiondy wiishapfersdcs is made to the

appdhB&FdrRig® WhbRinwhi ch reference is made to the
appended "drawi ngs wherein: Figure 1 is a block diagram
of Figuredt e block diagem offa ngtwaak 8ystesn;a bl ock di agram of a
device of the systemof Figure 1; Figure 3a is a block
di Bigne? ish biock diagtancefiaeice 6BhS aBitaitofPisire M t opol ogy
of the system of Figure 1; Figure 3b is a further
ex eSa i a Hl6uk daLPdnS OF £ Rk bi ondll i
a ﬁjlggl}ck di agram of a seco%gﬁg%ﬁgﬁ%%gﬁg%ﬁﬁaﬁg%otfg}%s%mm
DfFigﬁﬁéql, ogy of the system of Figure 1; Fig. 5 is a block
i agram of a devi ce nmessage converter of Figure 3a;

Fi Bioul 3b5s 2 ' coppact.serial i zation
service modu eglgéf&a%k] %%?%mﬁgs?engﬁo O{Bpﬁy ﬂ% Figmreday | ow
di agr kllustrati ac act nessagin rot ocol .
DE@W‘? ibbg# %ﬁé{%‘#}% sg‘sggg gﬁ:ppact messagi:gg sygte&'topology of the system
of Figure 1;
Fig. 5 is a block diagram of a device message converter of Figure 3a;

Fig. 6 is a block diagram of a compact serialization service module of Figure 3a; and

Fig. 7 is a flow diagram illustrating 2 compact messaging protocol.

DESCRIPTION

Network System

Referring tc_» 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 Intemet. 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 lmited 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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Referring to Figure 1, a network system 10 conprises a
plurality of generic termnal devices 11 for
interacting with one or nore generic infornmation

wonvismed3, provided by a data server 18 a

associ ated i nformati on source 20, through pgT!CAZOMﬂJOOng
. .request/response nessages 105 via a coupled Wde Area
limited tonBRk Datahnges, IDL-assd CERBAtand BIMUTIOR $yetmis cand GOM/DCOM

Internet. The data server 18 effectively provides the

compienentse SFutthemiiic kystant &6 sart Havé b activofiozareay 08 fHQUERRDMET
the information service 13. The generic term nal

desktbpionmpsted ferminbls BP vEUIbcabALRE NefRik %ﬁ otk inREhARR2!

conmputers 22, wireless devices 12, sel f-service

serviébOBK Fufgh, thB Systdnk €5 cah Mo HIEHS fhEled h@n servi.ce
13 can be bgysservi cces ag&?orgg’?ﬁlgésrlfg&o\??g%gormc the
irelakd defiks 17 (3 1 4/ 073278 PCT/ CA2004/ 000199
WmsI imt egsto g&%fa'ases, | DL- based CORBA and RM /|11 OP
systens, and COM DCOM conponents. Further, the system
10 can have a network gateway 24 for connecting the
conputer,.terminals 22 via a Local Area Network

deskt o ) )
( iﬁﬁ) %8 50\igeS 12 Aregriless Sommusipsfiondevies, adapted toeperatetveithin
system 10 can al so have a wirel ess network 14 for
‘the V%%ﬁ?ﬁ%?ﬂﬂ?fﬂbﬂﬂiaﬁgn e s anclies k s wip cammutientidANevi€e halhg at
wi rel ess devices 12 are wirel ess conmuni cation devices
least data gudppssiblyopise soramminicition capdbélitivs, fof @@mPRO MWRbIER rcfFbrk
network 14, such as a two-way conmmunication device

gatewanli5 ipyovides ah intesfacelbdraearte WisRisHelvorR 14 SadF@EWPANG 8L dndn
capabilities, for exanple. A wireless network gateway

perfoiiths guch Vindtins a8 wirbleey doie8 alibl rhuh*;?oﬁ.*ﬂ% Gid {aﬁvﬁmﬁﬁg‘sﬁ% %o and

14 and the WAN 16, and perfor suc unctions
from éﬂ;:{vgkﬁfé gﬂgdéb ¢2 DELERE bl the ﬁﬂcﬁiaﬁﬁlﬂ} Iinrggidgc?gy 2 Wik egé' detice
12, it may operate such as but not limited to a data messaging device, a twb-way pager, a
mobile telephone with data messaging capabilities, a wireless Internet appliance, a data
communication device (with or without telephony capabilities), and/or a wireless modem
configured to operate in conjunction with a computer system or other electronic device,
however herein is referred to the wireless device 12, It jis recognized that other devices and
computers (not showﬁ) coulci be connected to the data se;rver 18 via the WAI\.T 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 sa?ce of simplicity. Web services are selected by example to represent the
information message in the following description of the 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 hereafier be
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fromthe wirel ess devices 12. Depending on the
functionality provided by the wireless device 12, it
may operate such as but not limted to a data
wogeRerNe devi ce, a two-way pager, a nobile, ﬁhﬁfb‘ﬂﬂ 199
with data nessaging-capabilities, a wrel ess nterne
appliance, a data communication device (with or

referyd; th gollectitgle s She network 5T for ittesspke afisithplicitg. Wi r el ess
nodem configured to operate in conjunction with a
conmput er system or other electronic device, however
herein is referred to the wireless device 12. It is

r eRefgitingadaih kEFigele N She deMic@as nafdhit- afAITEA R the fegﬁ’éstfresponsc

shown) coul d be connected to the data server Vi a

messaB@ 105NedRedRf), wherRChRhRicREd Pk e ‘aﬁtP §£Cfg%ﬂ§gbsi’ﬂ§e web

shown in Flgurel The generlctermna

erviflr 3, PRCAARE EEBmboe s BE) SHOR ohLREE Shie43a3) Sne e
ol the sa services are

(1S )
"“’q“é“i’fee%? Sy ER Qﬁ-ﬁa?“e‘hﬁc’ fFisatbise e nformafion 4o aociated data
he f ol d f th ‘
o 55 ket

hat other generic information services could be

- merchats (The dicb gervise 13 ean cwmnple of o é¥stsw withi whiieh cligntl application
Further, the networks 14, 16, 26 of the system 10 wl|

proguams 367 fses Figure 2) en W@ deices/ 10 6228t ViiThe QR0 OGS to provide
referred to collectively as "the network 16" for the

utility kmsens of thedpvitailtly. Referring again to Figure 1, the
devices 11 transnmit and receive the request/response
nmessages 105, respectively, when in conmunication with
the data server 18 of the web services 13. The

R A e iy
R R e -
e N

st.e hWhICh client application
_(methods%¥o cli n} apphcatmnprograms 302 (seep igure 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 servell' 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 2 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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prograns 302 (see Figure 2) on the devices 11 interact
via the network 16 in order to provide wutility to
users of the devices 11. For satisfying the
wppoersAg e request/response nmessages 105 of pbpR A WER000109
service 13, the data server 18 can communicate wth
the information source 20 through various protocols
souyeg diom whicl data isawailablei to tlee dewicklTT.PThin data addp &8 eitier Aldusted by the
for exposing rel evant business logic (nethods) to
devigkilént seapiplthedavicen 1 by tgrinfoemBid sboee26-watang 123t beihg tdfested.
devices 11. Through the data server 18, the devices

I willbeappreainted disat _ﬂﬁﬁnﬂoﬁﬁﬁoﬁ%&iﬁr@@2@%‘[@ﬁc&?&aﬁ e &R \server 18 or
conmuni cate with the data server 18. The data server

sombBtHerMedls 10 A Aa b1 ' %‘en;l)éq L2
software, such as b?Jt %ﬁé&é?ﬁ%ﬂﬁ%%e(’gﬁ 0 H;Ef:(%gr EL.
The information source 20 may be a |ocal data store

at the data server 18, or a renote store associ at ed
Furt her,

W . Server t own r, exanpl e. r, -
t hteIlﬂ%i ng\aﬁ\ﬁs W’é?g‘i‘%é ﬂﬁcﬁs‘?ﬂﬁpégl}fﬁ%%?frﬁﬁq deyiredd Gar useAle hugipess
: 1 'Cqﬂgri e aﬁdistri Hted web service 13 and conmuni cate
- 108lg Rf BBy BYermatensonel sinylatly e ealling aunethe@eman objech (drerfunction),
. than the direct connection as shown in Figure 1. The
It is pecpgitrgithal thechgnt applisptionpropem®R saulbr duvrdoadédMBoaded in
2004/ 073278 PCTI CA2004/ 000199 source from which data
relation tp theiinfatmation sourbe2(j éwrough thdmesEhges 105via teoerhetk Q6 diRbtly
- requested by the device 11 or sent to the device 11
 to thbglevitrs 1l nitds fuetheraecognidedthatdfe dévide® U1 cdn dodimBRdafOwith one or
requested. It will be appreciated that the

‘moré wétnservitds AB viuihé Atwe 160Uk f alsBGaY;
server 18 or, sone other neans t°§@?§ic| "ltttﬁg%l%?éggtl%lcoumbe

O oAt s on Lot Ro35H 10 Loy byt HE Rl Bl egas e

. ' | ogi c .af e i nformatiqn
desirbd, BEAREvd HMSHRLBE SoneRPinpr e dabristron b G hoppesmorated
into ﬁlg-rgat@wgﬂ rlg’t i40 orpthe information source 20, as described below. '

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, w_eb 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, UDDYJ), web services 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

-8-



It is recognized that the client application program

302 can be downl oaded/ uploaded in relation to the

i nformati on source 20, through the nessages 105 via

Wwhehsism kK 16, directly to the devices 1'1 '

furtherwﬁgcognized that the devices 11 can C%%#%ﬁ#@gg@w9

with one or nore web services 13 via the network 16.
operhting feonabonte gonedieinziasl deliee 11.ne devi ces 11 coul d be

directly coupled to the information source 20, thereby

bypassi ng the data servers 18, if desired. In

alternative inplenentations, functions of the data

; e ¢ t b :
b e e BN 1 P8 et et 05

S
24 or t i nf ormati on source

: \, : b .services, 13 hav

which3kREs by it LR B bih, 300 R SR P i T
Client-Server. TCP/1 P connegted infrastructure and,

 Altegtiyely, ot addition e.yb.erice {3 mpnyeaie apd gk hg infprmation
machi pe-to-npachi ne (MM conmuni cati on protocol, web

messé‘%‘?sapg 8@%@1’ E‘etsléﬁls?ﬁ gor nerispm faglsy on tebalf eflient application
servi ce-to-service (S2S) or service to consuner (S20C)

“Progeg(A presiicd Ay the devisesdl 1o The webservice §3 candmrcdngidartda sdfsvare
(e.g. WSDL, SOAP, UDDI), web services 13 can provide.

-servige ¢ff the data servee 18, vellickommimpiemant anrintpifsee that Hy sofedfiplegnentations
XM.- based, that can support synchronous and/ or

can beeymedsed nsins Web Soivives DbscHipticHES&2008 (W@@L% TPt ¥P InAMRivdisal
of Figure 1 relates preferably to the S2C nodel and

Discé\@iy} Desttiptiontafé I} Y&V -

00T T s B Rt oo&i%“%ﬁgﬁfﬁﬁéﬁ?ﬁ%ﬁ%@ﬁ%@“ 105
ith BRAPA ) Bdhe SG¥i i Fiaure 1, the
with SRR 00 b 1157 Bitng Spberovin o Rin ik 1okl Qe

web service 13 provi _ O{natlpn ,
conmiliEhptElattie b8l Bibo R3S SOREL BER%
speci ﬁaé:l%g ﬂ'?ag {1% %12 M ?orgag{ f\élr 81% léegsaggsyl 0% ,e i%glh&/ileag %Qgelllji%Smed

- XML fragment enclosed in SOAP elements, Other parts of SOAP specify how to represent

-program data as XML and how to use SOAP to do Remote Procedure Calls (RPC). These
optional parts of SOAP are used to implement RPC-style applications 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 retums 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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nmessages 105 provided by the devices 11, or perform
tasks on behal f of client application prograns 302
executed on the devices 11. The web service 13 can be
wonsidehes a software service of the data sgrver. 18
whi ch cagra]éji npl enent an interface that in sorrE'[“T"&‘ZOM‘“”00199
i npl ementati ons can be expressed using Wb Services

the dewices 11pt i on Language (WSDL) registered in Universal
Di scovery Description and Integration (UDDI), and can
communi cat e through nessages 105 wth client devices
11 by bei ng exposed over the network 104 through a

Confinthfiédtlod D&ETUNI cation protocol such as the Sinple
bj ect Access Protocol (SOAP). SOAP is a

S PR&EAnE 3 'ﬁ%m- f1 R8s . format for,th

rreplgs ag egﬁl%%ih {lonc u%ﬁn%lﬁg’ t\?/%:a?wégbr}eaae Ee;a‘(f\ﬁ_es f‘}"gaﬁé‘ﬁtm’t

EN=1 2Ty ' I nts. Other parts of SOAP specify

e A T R T R A B S

: P to. do .Renot e .Procedure s (RPC). These

The %SE%F%L’;’I“%‘Q?%CWP‘WH% {rzige 200, syablas pavirclepiganscejveg or a
. Ii?(ati ons where a SOAP r%gugest message 105.

“’“e‘g‘g‘?%‘f'%f ARtfdace cazd gr gpmedem, goupled wia qondectibe 2 fhtoardeties s t 0

ass to the function, is sent fromthe client device

- Infraspmictuga704; Ehepomnestion intafade200ds cormscttble didippetion of the
_message 105 with the results of the executed
deviceshictoithemer8OkH 6abish astoptiowiralesd @etWRI 14 B RF Sinks, which enables
applications where the SOAP nessage 105 is a w apper

e o o U O
S S 00 R0 v
e SRR o 0> e 8 B 2 R L Py
e AR Rop IRl el 1 e oot of exteml
: systergs(,) g{ﬁcg?a?ezgo%ngcg to eon%?v{rocl)'lg 961.9'19‘he Iiert]\soriel\éin?ai'sals%) 1si1pport voice

communication for telephone calls between the devices 11 and devices which are extemnal 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 commumication system or DataTAC TM mobile

- communication system, whereas the wireless device 12 intended for use in Europe may
inf:orporate 2 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.

-10 -



Conmruni cation Device Referring to again to Figures 1
and 2, the devices 11 are devices such as but not
limted to nobile tel ephones, PDAs, two-way pagers or
woabesiseg comuni cati on devi ces. The device

i ncl ude a network connection interface 200, 28@ Ag@ﬁgmuw
W reless transceiver-or a wred network interface

card or a nodem coupled via connection 218 to a
device_infrastructure 204. The connection interface

208 efesringrgainde Blghre X theidevicekir also loRe 8 Gisek fifterf206 Y02 85upldd to
to the network 16, such as to the wireless netwrk 14

the deyicRinfrastmicture B4 B coRRENIbR 222, 1th Bt WBS ulds ch showx%). r’%le user

communi cate with each other and with external syste

 interf#od 202 B dRCNYRP moRAIY if tHevicdd et Mu@ﬁ(!itvl\ﬁ{i%& %c?a QWERTY

to coordinate the request/response messages
heytBBONE REpd AR « 01 AL REABAIP TR AU o
such g B e e Bl S O i rteen 8 OEo st et

. are connected to the network 16. The network 16 may
d‘“’@?’ & @ﬁr&ﬁmﬁ ‘\‘faﬁ%‘@ﬂ 1pHdsHice as sogiolesbyiths dayive infrastiidiere
b@}v\een t he devices 11 and devices which are external

204. { The yserdutseacr20R isygplopied by thetuisendf the ddwise yhtoodootdiaite the
network connection interface 200 within the wreless

requests(egregserpessise mesgesdif wuerthe sysem 10 ecoNifet €pss enployed by
comuni cation network 14 in which the wrel ess device

client pplisationtpenprent 203 of p eliant AntifrRlentHAIINE206, AR deSlrfbid below.
device 12 destined for a North American market may
i nclude the network connection interface 200 desi gned
to operate within the Mbitex TM nobil e comuni cation

. Whor oue Pt L Yban & SRR G trPihy BBl Pl
i el e M TR A
e ST RS b st epeton o
the nét\iwgliktiﬁt%rfgc% 2% user interface 202 and the client runtime environment 206.of

‘the device 11 by executing related instructions, Which are provided by an operating system
and client application programs 302 located in the memory module 210, Further, it is
recognized that the device infrastructure 204 can include a computer readable storage medinm
212 goupled t.o 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 sofiware 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 diskstte, cassette, hard disk drive, solid staie memory card, or RAM provided in
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-10 WO 2004/ 073278 PCT/ CA2004/ 000199 Referring again
to Figure 2, the devices 11 also have a user interface
202, coupled to the device infrastructure 204 by
wonoeabien 222, to interact with a user (nOtP§H€&ﬂ%Mmmmg
The user interface 202 includes one or nore us
" input devices such as but not limted to a CMERTY
the memeryamadnle2iRe Jhshenld he noted thatibe Bhova listed Examplecomputse readable
m crophone and the user output device such as an LCD
medgumssda cdit bphsay eitred Alone or inpembination. fit i Ao Seebgered that the
touch sensitive, then the display can also be used as

- instribtionl sethe propessordBB afidon® 164aNipdate cBéht %lfcﬁfon‘iﬁ(‘férﬁtﬁs 302 in the
infrastructure 204. The user interface 202

menﬁﬂjain@&ﬁg 200/ caalbR peiided Qber thEn YOS ( &g@{%@%ﬂh@@?ﬁ%&mw

requests/response message nessag

13 (gf%g&f Aty S0 0&1% rqg g?%ﬁ&%%d&?ceelmf ?a ﬁ%‘f’ﬁ}h@% web services 13.

envrronnent 206, further described bel ow Referring
again to Figure 2, operation of the device 11 is
engbl e t he ,devi ce frastructure 204. The device
RS Flae % e dEtics |pietates Bh pntentopoemanss02nahs

and .an associated nenory nodul e 210. The conputer

- client rptigs cayiromysnia(l; Which cenveris the applications 302 fto pdtive code, which
network interface 200, the user interface 202 and the

is exgeutesthy arTreressen 208 inithadavies infRGBuaire 204 eAlaitivelylthe by
executing related instructions, which are provi ded by

applisstions 862y e sxpaitedns mtive @de eﬂhltémﬁde& BRhhoMibr &GI8 fbdule or
302 located in the nenory nodul e 210. Further it 1s,

operatig Qg 6fl tHeliaticd ME ey 6fnt, e &ﬁfpbﬁlﬁ g@f‘are run in

i nclude a conputer readabl e storage ne |um
the &AM ARG ehﬁﬁmﬁreﬂt»‘p‘%éa@éd@ﬂﬁ frovi di ng
instructions to the process or&%‘?qand/or to
| oad/ update client application prograns 302 in the
rmry nodul e 210. The conputer readabl e nedi um 212
sof tware such as,

of exa rr% ?%gb{ﬁ]’%r)}gmm@ i‘r’jﬁ%‘g%ﬁ?{“ﬂ?@ﬁ SOVIROREARIPIQV eérhé' the dovices

tic read bl.e nmedi um such as CD/ DVvD ROVS, and
11 cadbe'c %gu¥ed tom ethe devices 11 operate as web clients of the web services 13.

The client runiime environment of the devices 11 is preferably capable of generating, hosting
and executing the client application programs 302 on the device 11. Further, specific
functions of the client runtime environment carl include such as but not limited to support for
J 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
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menory cards. In each case, the conputer readable
medi um 212 may take the formof a small disk, floppy
di skette, cassette, hard disk drive, solid state
d, or RAM provided in -11 WD 2004/ 38
R 000199 1t he memory nodul e 210. |t9§1r3{§5%"8“’%°8”9
noted that the above |isted exanple conputer readable
mesgagel 105he@iedn derwdbasetidaed 3aind frrdesiceyg. or in
conbination. It is also recognized that the
instructions to the processor 208 and/or to
| oad/ update client application prograns 302 in the
PR : an-be provided over the network 16
0 (see F$%Eﬁ%ygﬁrgé§r€he web service 13 (or third party

i TR CERARAY %%f‘iﬁ% I%lﬁtvee%%?aﬁ%% gt Byt ﬁ@g%i%]fﬁé;]‘m
' ' [ 302
iR o Ga e R et bEGlooiRrl lbn areser oS are

applications 302 intqQ native code, which is_executed
fed“B‘%j)ﬁS an, ?’8’6‘@%@929‘-’8”13?\01% Teellgwigte Qrerhopdrin transmissione The original
- Alternatively, the applications 302 nmay be executed
encoding yatax for tedramensagen 8 priartie conipactionande estilywazbitrary, so long
- nodule or operating systemon the device 11. In any
as the y@ax acedrds oarspociared defigitiocahguaps ROshch) Lcompact mMessdohey
term nal runtime environnent provided by the device
systetri 40 s fevredchingagplication ifrihgtif srotided D@ helonTos adaptitig Web
envi ronment provided by the devices 11 can ‘be

- Servived13, SicB4al, banyRRRr §hea1e V&Iﬁﬁg’ Blu%lla_%ggﬁctfelﬁl ﬁd;’lécu‘i\ﬁpwireless or

C

(1

clients of the web services 1 runtine

othePNds 0P PARIMin&S conffudi@¥be ﬁﬁm}éoxeﬁaﬁgﬁltg%gé%ﬁ!oé ﬁ%nalpeae*%lcﬁan%gd

generating, hosting agg execu ‘ T )
over BR8P B8 IO Ry St SN0 s el e ipe
30 G el SV S PR ARG Srhny 16 Bk sduoml SRctAudei porer 13

nagenent .of data during |I/O operations,

- and gegige g}e TesRectively ok finies 39 lefpe the bpundaries\if skared kitavdedge of
devi ces 11 and providi ng- access

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;
2 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), Governtnent Information Locator Service (GILS),
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to core object oriented classes and supporting
files/libraries. Exanples of the runtinme environnments
i mpl enented by the devices 11 can include such as but
wotodsomdzbed to Common Language Runtinme (CT
M crosoft and Java Runtine Environnment: (JRE) @ﬁ%§ﬂ¥m””“’
M crosystens, which facilitate generati on,
Encaded Aschies Desgription (BAID)e VS @otel Ledrsing Comprtiom ARISNGnd
2004/ 073278 PCT/ CA2004/ 000199 nessages 105 between
Austidtian Gober@Em I0CatdrBeavict (AGLSIE BnedfinglsintaCABvthe MREIAG BF the
Architecture Referring to Figure 3a, a sinplified

messaBi 198 %ﬁéﬁsfoélﬁseﬁfbytar&@wéé/ Db &l QnPireF 1O E, lp%‘tesenahzatmn

f undanent concept of conpacCt nessaging IS

servigORRIRR biboling bdiEmel ERAVERN o3 B B RnislATURRE PVRxHTME,

el errent ary representation to a |eVI e o

Xs%ssages%@%l‘ nos%ﬂ%ﬂr%ka@ﬁ b e, S ed Bhphonion

‘ as the syntax accords to a

Inte Bﬁ’d 1° 'on | anguage. As such, a conpact
nessagi ng system 40 has far-reaching application, in
that it provides a solution for adapting Web Services
13, SyncM_ or any other so-called "chatty" but
P rRefering e@ﬂnptOd"tlme)Ba, the m¢distbrossyiarendmtint @8 térpniresesafie compact
constrai ned conmuni cation |links. Conpact nmessages 105

messagarpibe3tefacing thydufornmtion sausse 20. 'FHisapeiit 261 didhl oW itk
pat hway wth the introduction of a conpact nessage

 boungkirp et whith (dmipkenesiges105ve6 trhiktnifet t%ﬁ&e&éived 1?&13 i WicE 11.

1). Each endpoint 28, 34, data server evi ce

The chinpa&TRASIingSipe 30G€ a Bibcﬁreﬁﬁnﬂﬁtljg %f t#mfb'ﬁgl% @ﬁwﬁg ﬁ%& In¢ ?sages

of shared know edge of neta |ons\M|1n
105 8% T kb3 g Bok 30 ok vl BB B0

.temﬁgﬁﬂl%%ﬁqge cfa@a epv%r ﬁ?ﬁ dt;ﬁgoas%%] ta!tcl"lrcsgrvter ({TES %qugesllloﬁeas

- endpoints 28 and 34 are responsible for message 105 reduction and recovery, as described

. below. The compact messaging pipe 30 is not necessarily tied 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 1 1, 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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consecutive series of netadata records, which consi st

of a nunber of pre-defined elenents representing

specific attributes of a resource such that each

WbebRb:ean have one or nore values. Each

schema typically has defined characteristi Cgﬁéﬁggﬁoggooowg

but not.-limted to; a limted nunber of elenents; a

nane of each el enent, and a neaning for each el enent.

Exanpl e netadata schemas include such as but not

| | Refefrthgta@aibddFigiireGal e 16%de mAB4He RonvANES 4421 the compact

Cat al ogi ng Rul es (AACR2), Governnent | nformation
seridiRRRInQErviv8 UE lof fhe Cbinbat messh i

ok moscheind Qe Hrdd B o opponins )

PCT/ CA2004/ 000199 Ives SCT |
' f | d Australj
o 3, 955F o 81 TR 0,10 Wl Rl 51l e
, d f t.h . 105 to b
confie 4 B Pl GBS0 i Pk b s o

.. conpact, serialization service 48, and encodi ng
descEBtﬁEd’é eisﬁE‘ftﬂfaé é%é}“éiﬁf’fh'éﬂ%ge shated bpiwepr theme ItdRrecogiived that
. XHTM., . XSM_, RDF, Machi ne Readabl e Catal ogi ng (MARQ),
this m%tﬁmmmowwbp puste utiation vEmessagdH05 traixhissien, and/or
(MME). Referring.again to Figure 3a, the nediator

VE)..
can beanypitidl comapreinhheadd of dhemessige 405 biveaeusp@d ! therBWBsa@tay the
pi pe 30 facing the informati on source 20. This

-receiging partyef tRSexpested cgitting RematioTthe BRPAGA YeddhodMV5C As described
conpact nessages 105 are transmitted to and recei ved .

.abové,rtheddvive ne3tie Gonvérter 4FR8d ﬁﬁ@@ﬁﬁ%ct Woﬁ Qeﬂ%@ﬁs R S

a bi-directional pathway throug conmpac
B e th s 10 Rl Blthe BEYSS 4 3R W Reiee g
- operdih 0Pk Br SSIE o BreBa AT b araeed cibwes the
o B S e e P o S i

ne arily tied to a particul ar physical
s&uchne%%%ﬁm{mn f:/mguage. Therefor%, endpoint 28, 3£FIJ mipping and unmapping

=

operations are matched, and the original message format is predefined and predictable.

Referring to Figure 3a, the device méssage 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 a combination of
hardware and software. The device message converter 44 either passes compact messages
105 to other sysfems 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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topol ogy, wireless or otherw se, although its benefits
can be particularly pertinent to -wireless and ot her
constrai ned conmuni cati on nmedi a. The devi ce endpoi nt
wd 2eibmmat es and origi nates conpact nmessaggereRosncoise
used by the device 11, or nore commonly software
applications 302 (see Figure 2) installed on the
sour@&%i (ees Figure Drmessagesiprst then prgses herconveried ovissagesel O5fto thether
conpact nessage 105 format (based on the shared
systegws oy anplie&tigngi292.ni t i on | anguage) with the nedi ator
service endpoint 28. Predictability of the conpact
encodi ng schene based on this shared know edge
enabl es conversion or “marshalling" and "un-
MR by o Fgure 5, HatenveRWnThiGen bftht N SERSAUR T ohRter 44, os

bet ween the original non-conpact and conpact nessage

- descrifia bhIBWRhypbe de%'é?dﬁﬁhﬁggﬁléeo%%%%?ﬁoﬁe(v%%{hg Yk Aation source

Ref erri ng ‘agal I ce nessage
| . ¢ Cali zati . 4
20 of B Y80 e M e LR SAITR e Bk 1 i 4
operdif SHlPof GE TR . ritods Peombsch Rrswae 106 Apracipacid

se%%%Lizatio service, 48 have predeterm ned.know edge

+ to thegriginasmessars fompa by 9 seriglizgion(degerialication module$2i andtisiben passed
structured definition |anguage shared between them It

by the megsagergpvesterid4 tedhe spepifis spfivete applinitioe BOR nsing #nglecaspacted
be prior to initiation of nmessage 105 transm ssion,

- messggad 0% r Thecenializetionidésaiidlizationonodute62nhadagadhe of t he
nmessage 105 once received, thereby alerting the

- compaativeidvionmpagtiontof niksaghe] 05 BRiee by 60018 Randrii® o thd Bice

conpacted nessage 105. As described above, the device

11, INR8SEOed KO8 Sbhpict AfbssaBst 105 %e%f?é(ﬁ%ﬁl%lﬁ%g@sbf_f@% g@ﬂif@%ons

service 48 have know edge of t nessa

R e S R A

operate by re restoring

further ﬂ;cBQﬁzeﬁ%? §htfe §y9te&% 0 go%swsaret arl]n?)licaﬁons 302 on the'dévice 11 may be

-configured to process compact message 105 formats, whereas others may be configured for

the original uncompacted message 105 formats provided by the infonnatioﬁ 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 lz_s.yer 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 pracessor 64 for conversion of
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over head information while retaining the contained
nmessage data according to the shared structured
definition | anguage. Therefore, endpoint 28, 34

WwoPRpi4g3aed unmappi ng operations are nmatche nd t he
ori gi nal nessage format is predefined and prgS?@Pﬁ"Bffgqﬂl99

Referring to Figure 3a, the device nessage converter

 the Mdbsagex 163 © Mt fiokeothé \defited Hestdge fdriHaRQ].& bRweeA 8 Glformation
nmessages 105 with the device 11. The devi ce converter

sourdé2 CREmBtnd iERbawRR SSlicatorE 8D Yaa: &{‘thg 'ﬁ@viééJﬁP.i BBesived

envi ronnent 206 (see Figure 2) of the device

' tem q h
o oo AN 05 Srthania Yo ftoP T TR 8 e e
' ri.er 44. coul d al so. be inpl enented as

soplfi 5308 B bl iR s s oo (L, 4o 8ve g may be passed

¢ thsof var e The dﬁ%i ce nessage converter 44 either

© 15 AREGRLQURCEETOT fip S sgaversiopghers,the fecaiens gpglicaionci02 on the
.sof twar.e applications 302 on the device 11 or first

- deviggol]\sppeitiey ‘E?é’wzb@?ﬁﬁ%tﬁ’% spdlarly, ogtgoingkngssages 1Q¥an other
ori gi nal nessage format associated with the

formpis e neated do the applinglinagessps 64 for REHVeBAGDInLY tHOMERMation source
source 20 (see Figure 1) .nessages and then passes the

formgipmd dheneseintrie theanemlclf2Fot cniphetion) fe exanipl 6, tBd¥EbyProducing the
applications 302. Referring to Figure 5, the

- converteiiitpactad fieagd 103 16 tranbiRis6leN bee ﬁ[@ﬁ%@%@ p&%g\r(])f(%{? gt“igme 3a).

44, as described bel ow, nmay be depen

It is dcbgHinall thdt Ohd b liéatioR probdsedPels an %;Fhlfr%cg ?Iﬂgﬂﬁ%g?ﬁ%féfogev 20)

or the destination systemor ap ice

decorh actmgerﬁf&? ' ’ 4 erates in either of

té/o frodes. in tﬁgég?%éﬁg%%rfofée, t?‘%@’“@b"r‘?ﬂ’é@"sﬁ‘essage 105
i s deconpacted to the original nessage format by a
serialization/deserialization nodule 62, and is then

p ed by.the.nessage converter 44 to the specific
P R iEine S S 35 Hgsetilon s ven LD lsagomnePLia the operation of
nmessage, 105. The serialization/deserialization nodul e
‘compget mes YV§tem 40. The mediator server 18 provides the pipe endpoint 28 that is
~-exposed to the information sonrce 20, or other service providers, for delivering compact
messages 105 to the device 11. The mediator server 18 has the compact serialization service
48, which maintains a set of application maps 69 (ses 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 32) 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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conpacti on/ deconpacti on of nessages 105 received by or
to be transmtted fromthe device 11. In the second
node, conpact nmessages 105 are used directly by the
wohdmpi7appl i cati ons 302 on the device 11,
bypassi ng the deconpaction process of the nD%%ﬁé&%@%mmum
It is further recogni zed that sone systens or
serialigdtiondes2rialialion floils 68 péorms titchompestionticdonpibion s the
configured to process conpact message 105 formats,
messHhRr168,and HRApPlEIBNR a8y hdliHiashih® inforhldforPfok s?]xﬁeision of

unconpact ed nessage 105 formats provided by the

com}%a@f ERek @g§ RO ﬁgﬁ&ﬁﬁé@ﬁess%e%matﬂsso&&éa%l B ogg.gaga

o Figure evi ce nessage converter

. |_ah - ;.0 e ializati nodul e 62 | ed
infordlon Accf 0, Y SR o BB o TR sl Gctphioh
tranglator, for the software a i cati ons 302
Tangyagfl The sebiga B onei 13 SroB aguahlto i yirditsaile sipport for
onverter 44 also has _an applicati on mapping | ayer 66,
encogaﬁglgppoldglg@ apyarhirapamhen of maegsageformpat cessor 64 to
effect translation of the messages 105, if required.
The application mapping |ayer 66 hol ds mappi ng
i nformati on used by the application processor 64 for
c dheferrigg trFigres 1 8nd/iB, AGOXADPR2FAlidRGT GIRAO CotiB0h&8aging
t he nessages 105 to and from ot her defined nessage
systefiodOnextendy fo.tensthistivreef K¥MNandsiiges N0 Hebeen R ihemaRdn source 20
format and the software applications 302 format on the
of thel@¥b Se2videl)3 arkdabewiteleks d6ABP B Lin MES SRES D, HE2pAlidtion maps 26
exchanged with ot her device 11 conponents oOr software
- (see FiRRYe 16§ 81 1R 5edBRA sbrver 13Gn@hdetny li%mn%ﬂ@% ﬁﬂli f‘cg%qgé: fhe
f ~be passed 0 e

ormat (i.e. as received) or ec

. . . t he.
- messBRbREE WAy IR Rs N ke R Brreke YT phlFrrise
o SRR T35 g S A S S S 5 o

rocessor 64 for conversion into_the information
. the message. In this example application, the mediator server 18 acts as an XML server

=

-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 w1th the web service 13. The compaci: messaging pii)e 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
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format and then sent to the nodule 62 for conpaction,
for exanple, thereby producing the
convertedl conpact ed nessage 105 for transm ssion over
wheodiRssape pipe 30 (see Figure 3a). It is i
that the application processor 64 can operat%sggggﬁéﬁﬂmg
conpacted or deconpacted version of the nessage 105
langnage omata Thevfrsaitimourss 20 bses WSRES ietetfagtfopgaimuri@ting
~ Figure 3a, the nediator server 18 is a conponent in
directlyowitipthe SOAPrelioft devioBDoR; nd EmaaeH: Sifles SO thebugll B mediator
nmedi ator server 18 provides the pipe endpoint 28 that

servers]8 ePHS XU Slichh@vida10f NBELRRNGY UhE FiedDor Hrved 18 Gles the

service providers, for delivering conpact nessages

opllo s DE OGS o TR R G i S e

conpact serial I zation ser
j ' Fi 6) .that all
105 Bithw e RV B PR 25 DBHLy THF pomshi it erws oo

B for _a.vatiet ructured definition
- doff o horyt R e OAB bayet ibiptios somes 2hio somptuiate
_ hj ect Accerc, F_’{lﬁgocol %_SOAP), to be conpacted and
compatel MestaEER U gvityfao 04 elientdevies 102 e the oBmpacted messagos
Referring to Figure 6, the conpact serialization
105 arg pracessedinged @ tﬂesharedtsnuctmd idefirgtion lamguapeased By (teeespective
Figure 3a) transforns nessages 105 received fromthe
- compagt sessegepipe 493402 20, expressed in an information
source format, into conpact nessages, and vice-versa.
A -17 WD 2004/ 073278 PCT/ CA2004/ 000199
serialization/deserialization nodule 68 perforns the

CompactiMessageFrogeelnpact i on of the nessages 105, and the
appl i cation maps 69 hold mapping information for

C anvéihgicOReRigo dBARAE b HE SRANTNIAR R A0 Tl O i yecd to

defi ned nessage formats associ at e

- marsha? b TRt %%ﬁlﬁgﬁ %gﬂg?a\lﬁg :1@{ %ﬁgegf el ud ggeédogﬁtgggtr(mggsage

different structu

Lcat] 69 pr i d s to al | ow pl uggabl
105). 20 Bt p@llagl38tnifion Blnhve e Totlbwing properies: O © 9927 ©

1. isidentified 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 a sequence; “>"
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encodi ng/ decodi ng of an arbitrary nunber of nessage
formats. Referring to Figures 1 and 3a, one exanple
application of the conpact nessaging system 40
wobea@szbe transm ssion of XML nessages 105
the information source 20 of the web servi Cg@ﬁfgﬁgoﬁﬂoomgg
the wireless device 12. In this scenario, the
denotgs ph endiofl sequenps; a6 «,” careatdsimulfisle FhluedinicbGuackidh i@r:.”
server 18 include an application map 26 that accepts
symbol® distighisBarréy@r mat utilized by the information source
20. The nessage service and wireless device endpoints
28 and 34 operate in tandemto strip and restore
overhead information from the XM. nessage. In this

PRSPPSO B e B3 55,
SRS T T RTINS

2. XML et adata descriptors (i.e. the shared structured
700'defi nition | anguage), both sequence and neani ng, of
the XM syntax. Referring to Figure 3b, a further
exanpl e of fhi&e iphgdeef th@%bﬂgmnqamjwéniahﬁlddgoz wiith tire,
where there are an XM client device 101 and a SOAP
c lihessage defiition 1@ soidbat thedfeginmimig oiff theer SAMT alotaiidnt Sdquéi@e is
with the web service 13. The conpact nessagi ng pipe
4(dentifipd (abbarsesqoim habexd);knowl edge of the XM
- structured definition | anguage format, while the

conpact nesgagia®s BRSisHbAntained Al Efeflinsd\&gfiGice, retaini
knowl edge of the SOAP structured a(e}gfl ni téclho -f%mV%Img7O4

2R AR RO ABRARS o d AR s byt

i nformati on source 20 Frrace 1o

' | ' I ith t P, cLi,ent, devi
© GOVE Beflibh et dedt nbysh efosniiing i et Reeh g pan be
server Jf%vmth the XM ..cli eni devi ce 101. Accordi nglz,
t ﬁ‘éa“f'?é‘&ﬁ %:Ijows\péa'm txagg§az sfze shared between the converter 44 and

setvice 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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application map 69 (see Figure 6) for converting the

nmessage format of the SOAP nessage 105 (between the

server 18 and the source 20) to XM.. This conversion
red definition |anguage formats allows. the

@%&@“@Z@% i nformati on source 20 to conmuni CE\?@CAZOO‘”O“”I”

conpact ed nessages 105 with the XML client device 102,

Whéistighishbe fr6re BRAGIAMINBRMSAIEP inchidRg WS PEACRRS R <> is -

based on the shared structured definition | anguage

us gidtidbhishBefrbAsBect i ve  conpact nessage pi pe 401, 402.

Conpact Message Protocol A conpact nessage definition

of the shared structured definition | anguage is used

to marshal and un-marshal the conpact nessage 105

C fully.f th C t 05). A
g CR O T .

. i es: is |d ified h [ ;2.
IS L TR AT

message 105, 2.1. a field nmay be a nested nessage
- messagy Gonvertes A4 and the compactserializajion servicerdd (seqpFigwies § and6)Zoild
the sane field may occur multiple times; 2.2.2 ‘
also prefemblyepreform decontpactions eh thessagesclO sasovedli 26 @rocedathg ndeshiges 105
order of fields is maintained. One possible mapping of
origindting abthe dgwdce 11 dntl destinadRe kitlie? tHO i AHnRBuS 20 anbiher
following delimters, such as but not limted to: "<"
recipibat@heisastaieth&tdavice Of oAthS BAWSACE) — sed Figut : .
D041 0735 Bt CAB O S RGO, set Figuic 1 stfortng the original
messBQARREe;, and "," separates nultiple values in
conjunction with ":"

Compact Message Examples
The following example serves to illustrate how an XML message of a predetermined
struchnesi 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 M}lstg. 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, Fs, F6, D1, D2, G1, G2, G3, H1, H2:
MyMsg:
F1 field

F2 field
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synbol to distinguish arrays. Referring to Figure 7,

gi ven a known nessage definition the nessage 105, for
exanple XM., is preferably conpacted using the
wol2b@whrgs conpacti ng nessage protocol 700: R

node of the XM. nessage 105 is | abelled 702 %\ﬂ’h‘“?%i’gﬂ%m
nmessage _definition nane so that the begi nning of the
XML dockield sequence is identified (observes point 1
above); 2. order of fields is maintained in a

pr edef i Freaifielé peranittiog multipdicity ofyahf®é t he cont ai ned
field data while stripping the overhead netadata

synt ax Khassted heskayddfngtion. definition (observes 2.3
above), recognizing that the field order sequence can
be marpquekied Bidssase dHaioA DI Lon.details are
shared between tsﬁ%e convgrﬁter’ 44@%'1%%515(32%{:&806 48 (see
Figure 3a); 3. every contained field value within the
nmessage is placed 706 into the "<>" delimters, for
exanpl g1 fuqfields that do not have a value are placed
708 as errp?y delimters "<>" to observe 1l and 2
above, (%r ‘fi‘ e otherw se accounted for in order to
mai-nt ai % predefined sequence of field order; 5. a
field that represents an enbedded nessage definition
has al |G3&NPP€°1W§W#%| ds delimted 710 within a pair
of matching "<>" (observes 2.1 above); and 6. a field
t A& has nul ti plicity is encoded 712 such that all of
its multiple values are represented within delimters
"<>" alll febth of its values is further delinited by
":'(observes 2.2.1 and 2.2.2 above). An enpty sequence
may beH?2 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>
<FI>vall</F1>
<PF2></F2>
<F3>val3</F3>
<F4>val41 </F4><F4>vald2</F4><F4>vald3</F4>
<D1>
<G1>gvall</G1>

<G2>gval2</G2>
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-20 WO 2004/ 073278 PCT/ CA2004/ 000199 di sti ngui shed
froma single null elenment by including the ":"
character, e.g. <:>is distinguished fromO0. It is

wEsRIiaRd that the protocol 700 assunmes co i f
the nessage 105 from the information sourcgp%bi\%ﬁi!@gm

device 11. However, it should be apparent that the

devi a@3>oiEISBEGS>GRYRAIIRE/FS and the conpact
serialization service 48 (see Figures 5 and 6) could

al sgmasef erably perform deconpactions on nessages 105,
as well as processing nessages 105 originating at the

devigs %§> fj?ﬁ 1084 SHE‘D%P he information
sou?ge gp%éno %er rtég%lbl ent g%ch as anot her

devj et.wor. - see Figure 1) supporting
the<%%%ﬁﬁ§{va%§i%§%hgy#g?mﬁﬁﬁct Message Exanpl es
The I i exanpl e serves to illustrate how an XM
neséé%glﬁ%g‘%ﬁﬁﬁaﬁ%ﬁhﬁwﬁgmar ed definition

| anguage format coul d be represented as the conpact

ne 8205, as processed by the nodul es 62, 68 (see
Figures 5 and 6). Exanple 1 A nessage definition

‘descri bes a nessage called M/Msg. MyMsg relies on two
addi ti onal nmessage definitions called D and D2. The

It sheuld be motedtbood tharthe age calafacted Myl nidsshge 465 boiRatnsboth field
follows in the structured definition I"anguage,

valudsrohit dirdp@ed BiethoBlehfi@itptabA0S FE B3, F& ks, F& DIT :
D, D2, G, @, G3, H, H: WMg: Flé’fl?lé?o&’ 6%, 623, H1,
‘H2 Accordingly, an equivalent compact MyMsg messége 105 compacted according to the

above compacting protocol 700 of Figure 7 then appears as: -

- <MyMsg (step 702)
<vall> (step 706)
< (step 708) . -
<yal3>

<val41,val42,vald3> (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, ¥2, F3, F4, F5, F6, D1, _D2, G1, G2, G3, H1, H2 of the MyMsg message -
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F2 field -21 WD 2004/ 073278 PCT/ CA2004/ 000199 F3
field F4 a field permtting nmultiplicity of values FS
nest ed nessage definition DI F6 nested nessage

wehidilebden D2, nultiplicity permtted D: '
@ field G multiplicity permitted D2: H ﬁ"‘éfffg%@ﬁ“"“‘”
field In view of the above definition of M/Msg, an

105 haya hcemeamagbidRGhd enigactededtsion.or servi ce endpoi nt 28
(for a nessage transfer fromthe information source 20

to the device 11- see Figure 3a) maybe as foll ows:
<M/Msg> |>vall</Fl> <F2></F2> <F3>val 34F3>

<FacumaliA bpprbacifay Selbes i dmphd YAMARS,EAS using the WSDL
definition for the information source 20. As an example, the WSDL for the Google TM web
* service 13 is used below to illustrate how a SOAP message 105 may be compacted, It should
be noted in the below non-compacted SOAP GoogleSearchResult message 105 how much
-storage would be required for transmission, as compared to the compacted version containing

only the field values.

. Example 2

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

definition language:

GoogleSearchResuit:
<xsd:complexType name="lG00 gleSearchResult">
<xsd:all>

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

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

<xsd:element name~*estimatedTotalR esultsCount" type="xsd:int" />
<xsd:element name="estimatelsExact" type="xsd:boolean" />

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

<xsd:element name="searchQuery" type~"xsd:string" />
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<Dl > <d >gval | </ d > <@&@>gval 2</ &> -22 WD
2004/ 073278 PCT/ CA2004/ 000199 <G3>gval 3 |
<-/ G3><@&>gval3l <YG3> <D >

vall</ Hi >dl 2>b2vall</ H2 / D2>
vi‘?)zg@zwﬁﬁval 2</ H ><H2>h2val2<4H2>4D2> PCT/CA2004/000199
<D2><H >hl val 3</ H1><Mrh2val 3<H2></ D2> </ MyMsg> |t
s houhdbleent Aghee thtaaiée" %bﬁsd:mamon- conpacted MyMsg
nmessage 105 contains -both field wvalues "val" wapped

by mleﬁﬁﬁtﬁa&a{eﬁd]h@&sqgé—v F2n E3. F4, F5, F6, DI, D2,
Gl, &, G, H, H2 Accorél ngly, an equival ent corrpact

Wmeﬁ%&%@g&w %Q?_‘ co,r ing to the above

conpactlng protoco 7 then appears as:

|| 06 708
A dsSh e et bt M?as)zl? cehayfeggor Ay
| 2 | 3 | 32> > t 710)
G ><%¥§vaw¢%&("§wﬁ§ 5 elgwa 712)
. <fxsd:all>

</xsd:complexType>

ResultElement and ResultElementArray:

- <sxsd:complexType name="ResultElementArray">
<xsd:complexContent> | '
~<xsd:restriction base="soapenc:Array">
<xsd:attribute ref="soapenc:arrayType" wsdl:army']‘ype="typenS:ResuitElement[]" >
<fxsd:resiriction>
</xsd:complexContent>

- </xsd:complexType>
<xsd:complexType name="ResuitElement">
<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:elernent name="hostName" type="xsd:string" />
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<<hl val 2><h2val 2>>, <<hl val 3><h2val 3>> > while
mai ntai ning the order of fields using step 704. It
shoul d be recogni zed that all of the neta data tags
wo.20dad732ig, F4, F5, F6, D, D2, d, &, G3,
the M/Msg message -23 WD 2004/ 073278 btricinodhoonss
PCT/ CA2004/ 000199 105 have been renoved fromthe
c onfradtieepnipamesT drpctoryCGatagpiya peslippensblirectapOategagti>t 0
conpact SOAP nessages using the WSDL definition for
t he<s@iflerentariotdicotlorydiid Gpe-Asdatingvanpl e, the WSDL for
the Google TMweb service 13 is used belowto
i || tsdelt e how a SOAP nessage 105 may be conpacted. It
should be noted in the bel ow non-conpacted SOAP
GoogFaemietyR&sul t message 105 how nuch storage woul d
be required for transm ssion, as conpared to the
conpacted version containing only the field val ues.
le 2 This exanpl e shows how a Googl eSear cbResul t
2eBoy @nq DoealoryCategosvArray: nat t ed usi ng t he

conpacti ng nessage protocol 700 in Figure 7. The
d e fisti¢omplorispefname="T0ssipirrCuepogiReyt t are taken directly
fromthe WSDL file representing the structured
defsennisnCanigpuage: Googl eSear cbResul t:
<xsd: conp| exType nanx=o0Coogl eSearchResult"> <xsd:aU>
<x SHdEptErfentesTARRengdsEeNnt Fi | teri ng”
type="xsd: bool ean" b

<xsd:atiribute ref="soapenc:arrayType" wsdl:arrayType="typens:DirectoryCategory[J"/>

</xsd:restriction>

<fxsd:complexContent>
-<fxsd:complexType>
_ <xsd:complexType nam%"DirectoryCategory%
<xsd:all> | |
<xsd:element pame="fullViewableName" type="xsd:string" />
<xsd:element name="specialEncoding" type="xsd:string" />
</xsd:all>

<fxsd:complexType>

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

follows:

<GoogleSearchResult>

<false>
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<m& el ement name="sear chComments" type="xsd:string" h
<xsd: el enent nane="esti mat edTot a] Resul t sCount "
type="xsd:int" /> <xsd:elenment nanme="esti mat el sExact"

W& Bfiaokaes bool ean” t> <xsd: ei enent
name="resul t El ements" type="typens: Resul t E| ehEHFAF9PYpo199

/> <xsd: el enent nanme="searchQuery" type="xsd:string"

[ > - 24 WondRAtdodanetCT/ CA2004/ 000199 <xsd: el ement
name="startl ndex" type="xsd:int" h <xsd: el ement

name="eggH ndex" type:"xsd:int" /> <xsd: el ement
name="sear chTi ps" type=' 7csd:string" t > <xsd: el enent
nanme "d&ﬁ&glorycategorles

type="typens: D rectorycategoryﬁwray" > <xsd: el enent
nane="sgar chTi me” e—" sd; double" t 'xsd:all>

</ xsd: conplexType ?enent and

Resul t El enent Arr ay: <xsd,conp|exType

nanme="Resul t El enSHtD/ et <xsd conpl exCont ent
<xsd:restriction base—"soapenc Array"> xsd: attdbute

ref "soapenc: ar.r ayjprst string>
wsdFanayType="t ypens: Resul t El enent[]"

</ xsd: restrict|oﬁﬁﬂ&&nﬂ?&onplebentent>
</ xsd: conplexType>
<cached size string>
<tru§>
<hostname string>
< <fullviewablename string>
<specialencoding string>

>

<directory title string>

< <another summary string>
<http://theurl2>
<another snippet string>
~<another title string>
<another cached size string>
<frue>
<another hostname string>
< <ﬁzllviewaﬁlename string2>
<specialencoding string2>
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<xsd: compl exType nanme="Resul t El enent "> <xsd: al | >
<xsd: el enent nanme="summary" type="xsd:string" h
<xsd: el ement nanme="URU type="xsd:stting" />

woSehRyRMENt name="sni ppet" type="xsd: string,.}2
<xsd: el ement nanme="title" type="xsd:string' EC{VCMGM’“OM”

<xsd: el enent nanme="cachedSi ze" type="xsd:string" />
<xsd: el enent name="rel at edl nf ormati onpresent™”

t ype="xsd: bool ean” /> <xsd: el enent nanme="host Nane"
type=" xsd:string&mmxxaﬁamgy%gggkﬂgsz78

PCT/ CA2004/ 000199 <xsd: el enent
name="di r ector yCat egor y"

type="typens: DirectoryCategory”"h <xsd:el enment
name="djrectoryTitle" type="xsd:string"h 4xsd:all>
4xsd: conpl exType> DirectoryCateeory and

DirectoryCategqr Array. cxsd:conpl exType

nane="Di %F@?@’@F@&%ﬁr ray"> cxsd: conpl exCont ent >
<xsd:restriction base="soapenc: Array"> <xsd: attribute
r ef :"soﬂﬁenc: arrayType" '

wsdl : arrayType="typens: DirectoryCategory[]"h
4xsd: reSPricti on> 4xsd: conpl exCont ent >

<search tips>
< < <fullviewablename string>
<specialencoding string>
N .

< <fullviewablename string b>

<specialendoding string b>

< <fullvieablename string c>

<specialencoding string ¢>

<2.34>

Referring to Figure 4, a further example of the compact messaging éystem 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 mediafor service may be
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4xsd: conpl exType> <xsd: conpl exType
name="Di rect oryCat egory"> <xsd: al | > <xsd:e|enent

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

nt nane="speci al Bncodi ng" type="xsd
ﬁé%ﬁb@iﬁ‘i@;l | > <xsd: conpl exType> A sanpl e regE'FIFAZO{}gIﬂOGl”

Googl eSearchResul t nessage 105, glqlr; corrpatgt fgrm theg@t
involrpp dethspassing bHddngpast messigRg | G558 Eeshp AP messh pife30, B8 in
%@2004;/1073278 PCT/ CA2004/ 000199 <sone sear c%l :

1this sSex¥fB AL s Ksin leiiaﬁd-@fougﬁ The WiHIER BNiR! 11 A 3rs s megsage converter
<http://theurl>" <snippet string> <title s
44 opeeAE RStataTt§ 25 ek abShd tdSitegrate compact messages 105 with the

device 11.

An integrated such as shown in Fig, 4 is particularly advantageous when confidential

- -or otherwise sensitive information is provided by the information source 20. Tn this case, no
intermediate co;lapbneng such as the mediator server 18 (see Figure 3a) is required to
.compact/decompact messages 105. For example, .cOnﬁdentiai information that is encrypted
~by an encryption module 54 at the service provider 13 remains encrypted until decrypted by a

- similar module 54 at the wireless device 11 and vice-versa, providing end-to-end security.

It will be appreciated that the above description relates fo various systems,

methods and manufacture by way of example only. Many variations on the system 10 and

- compacting message protocol 700 will be obvious to those knowledgeable in the field, and
-such obvious variations are within the scope of the systems and methods as described and
claimed herein, Whahw or not expressly described. f;‘or 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 soutrce 20 may communicate with mulﬁple 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
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<host nanme string> < <fullviewabl ename string>
<speci al encodi ng string> <directory title string> >,
< <anot her summarystring> <http://theurl2> <another

j ring> <another title string> <angther
?gczﬁgg’%éz?ie string> <true> <another host nan&ﬁjgﬁcr“lz?%{@”l”

< <fullviewabl enanme string2> <speci al encodi ng
types of netwydrle topoRigickyBoRBNA TSR 581tcRiE TdndA2 A0k 3P &B8hple, processing
<anot her directory . title string> <sone search query

resoBites and eommidicatibn linkbaadwithlbd#Smt fo be o litlilel VR OGS S puter
string> o

" systems and wired communication links as for wireless devices and wireless communication

‘networks, but compressing the size of data also provides for faster transfer of documents via

wired connections. Therefore, the systems and methods described herein may be

mmplemented in conjunction with wired or wireless communication systems and devices.

Further, compact messaging systems find application in two topologies, ‘The first
topology applies to the situation that a mediator server 18 performs compaction of messages
on behalf of the information source 20, In the second topology, the information source 20
itself compacts messages for delivery to the device 11, Although each topology is described
-separately, it should be understood that the device 11 may be configured to communicate with
- information sources 20 that support either fopology. Itisalso contempla'ted that the device 11
- may communicate with a plurality of information sources 20, of which some support the first

topology, and others support the second topology.
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<speci al encodi ng string> >, < <fWviewabl enane string
b> <speci al endodi ng string b> < <fWyvieabl enane
string c> <specdal encoding string c> <2.34> Referring
to Figure 4, a further exanple of the conpact

i ®D i | t
THE EMBODINMENTS FNVENTION IRVAMICH ﬂN.Fb?CEﬁgwé PROPERTY

— topol 0gy a conpactl on Seriartzatt o Servi
(J v GGl 4

z e ‘m@mzo at the
POV 0 e i mns i ice may be
-28 WO 2004/ 073278 PCT/ CA2004/ 000199 involved in the
L. passiethpdort serdipaeempiss siegwnges oed po ppdefiecdmagsage definitions
nessage pipe 30, but in this scenario acts as a
betwesnrpickeadbssatsenighand Bhievive netessctaek, ¢ delicendd itfiesservice each
nmessage converter 44 operate substantially as

havint@%ﬁﬁédé@ﬁﬂlim%eﬁ%bﬁl&lgé aF &e‘%ﬂé’ﬁ@ﬁé&tdeﬁﬁﬁﬁﬁgﬁﬁe Hidssapt g&ﬁnitions

he device 11. An integrated such as shown I n Fig.

' ' . nt ageoys when confidenti al r

based h PAHLCLGH 8oty B AR FotRENoE BRLHPEEYS Bpdofisd folds cach
.informajion source 20, In this case, no |nternediate

having g.ta%,prchene argpere datarpiueshe megiodsceppsisingghe sfeps off gur e

3a) is required to conpact/deconpact nessages 105.

Festablishingd eommonicatttertidtaten thé ecrmizt iand thehhtvides

encrypted by an encryption nodule 54 at the service

prgdpadias ak3 &&héh%ag%n%rﬂlﬁﬁs@ﬁ’% &k Vhlueesy: yahsﬂngmeacags

simlar nodule 54 at the wireless device 11 an

assoclt EBE iR Aatd¥QYdsdi N9 end-to-end security.

maintaining an order of the data values based on a predetermined sequence of the
fields as defined by the message definitions; and

placing the- data values in respective delimiters for differentiating between adjacent
ones of the data values, the delimiters indicating a start and an end of a given sequence of the
data values; and

sending the compact message over the network for subsequent interpretation upon
- reception using the shared predetermined knowledge of the order of the fields from the

message definitions.

31



It will be appreciated that the above description
relates to various systens, nethods and manufacture
by way of exanple only. Many variations on the system
10 and conpacting nmessage protocol 700 will be
2. Obyinpusd ¢ EhDaRe lf&ﬁy‘ﬁc? %@%%le@b éﬁs@d bh ré‘d'eﬁ#é%i rﬁ e ffritions
obvi ous variations are wth e scope o st enms
escCl.i r .
sent 398 A98Pa B8 GRS rﬂnﬂeaod”w&ovs&%ﬁ%wgr B #awgﬁnﬂ?he service
single wreless device 12, data server 18 and
each hi‘]‘f”é% AREdststed sharebkngvdedgrnirihe mepsaae fiefaitens, themesssage
data serverl 8 typically provides services for a
definjtions hhsetl pnofstuletwraladefibitiochdangnags bind yorprisig 4 fuanleertof predefined
comuni cation networks 16, and access to a plurality

ficldsodach ﬁﬁﬂﬁg&&%%ldﬁﬂébﬁﬁﬁ)r@@atﬁ'ﬁglueﬁssOC' ated web services
13 t hr ough fferent direct or network-based

C ORI ANSmpR iRl I o1y network 16 and any
ormat1 on sour nay conmuni cate with nmultiple
dat a.servers 18. AI t hough the w rel ess device 12, the
WiTPERIWAE 2 SRIRAG FnepREe ONEr fthﬁ actyark comprisiag der valugathaalof tags
15 are shown in Fig. 1, the present systens and
assoctatediwidb therdatavaleesaphbdeotines of theoddrevalu@beit@ differentiated by
2004/ 073278 PCT/ CA2004/ 000199 types of network
delimiteizQk¢ d elsmit&re MaticHiaa hisamt SN of A AVERSe of Rlid data
exanpl e, processing resources and comuni cation |ink
pandmndth tend not to be as limted for desktop

conput er systerrB and wired comuni cation links as for
wirel ess devices and wireles ni cati rks,

b s %’é S?ilg’éa%?oég? Brr%uf%mﬁfi %F@é@&% message
faster transfer of docunments via wred connections.
definitioas by eereclatingansyrderarfthedata melubowish d psaicidomtheld ee@ience of the

maybe i npl enented in conjunction with wired or
ficldswis [defiasbbycthemRipaideflitidy Sy and devices. Further,
conpact nessagi ng systens find application in two

t ‘?Ht@?‘?&h%%ahd@&@o&étfo%& of HQRQLRQY o l%hé g@?i‘gr&}rs hjal% associating data

situ a ne or server

value

values w%%ags for sa1cfl cgzggefc’c?gqessage for subsequent use in a runtime environment.

3. The method according to claim 1 or claim 2, wherein the structured definition
language is adapted for indicating tags representing specific attributes of a resource, each said
tag representing one or more of the data values.

4. The method according to any one of claims 1 to 3, wherein the structured definition
language is adapted for indicating a limited number of the element descriptors, a name of

each said element descriptor, and/or a meaning for each said element descriptor.
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on behalf of the information source 20. In the second

topol ogy, the information source 20 itself conpacts
- nmessages for delivery to the device 11. Although each

topology is described separately, it should be

5. UNgRSdRas aE&fi‘@m& REatleN LS dkmTBNo RewH QR tEH G&ekehd definition

communi cate wth- infoormation sources 20 that support
e B8P P, SO e coco

roation_sources 20, of which some suppor
o) K SBLoSBEE DA R ner Wiliuepose bpemet Mk Extesetons (MIME).G
t opol ogy. -30 THE EMBODI MENTS OF THE | NVENTI ON I N
The nvith@HadddrEiNECEUSIMneRRORHRT Y to ORwREEM thé&fiietHod oFlcitvBDbr the
ARE DEFI NED AS FOLLOWS: 1. A nethod of sendi ng conpact

methdﬂeﬁfscﬂﬁﬁﬁz RaecsipiNes dabbardlyms sRpef fRhifidd @ecognizing the
bet ween a schenmna- ased serV|ce and a devi ¢e over a

top n(;lﬁtdg’(?ftié(corﬁ&%t ﬁil%% s%%% ec{e %ec‘;]lgq%?&fe fgr g%mu%g %he start of the

ermned
defl t he nessage deflnltlons based on a
Sequegi"i"%ﬁk‘ ‘gﬁﬁ%‘ﬁsﬁ?%qc@ﬁqu‘é(ﬁ]@%ég%nd conpri sing a nunber
of predefined fields each having a tag and one or

7. mdhe neitherd aedonding ta tleinmés Whetemdhpnietiod @f thémdt @pbe oikethod of
est abl i shing communi cation between the service and the

claim@efither copipeiRed ﬂe@iﬂacﬁvﬁz RagEp Bﬁﬁﬁﬁ%oﬁﬁfﬂgﬁﬂeﬁhﬁ thodl @ta® do not have
values by: renmoving the tags associate the data

dt
o datsy AU en Y BB B0 BRDRE Rl B0 PPl B R B
age definitions; and placing the data

“ﬂ“%%hﬁgg %%F Bctive deliniters for differentiating

bet ween adj acent ones of the data val ues, the
8.  ddhiematkods acoveiivatd elgina 7swhereingheimafhodred cimd aithemethod of

sequence of the data val ues; and
claim 2 further comprises respectively the step of placing or interpreting tags that do not have
a data value as empty delimiters further distinguished by an identifying character.
9. The method according to claim 7 or claim 8, wherein the method of claim 1 or the
method of claim 2 further comprises respectively the step of delimiting or interpreting all sub-
fields of a field that represents an embedded message definition within a pair of matching

delimiters.

10. = The method according to claim 9, wherein
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sendi ng the conpact nessage over the network for
subsequent interpretation upon reception using the
shared predeterm ned know edge of the order of the
fields fromthe nessage definitions. 31 2. A nethod

the mefhod@F €la%h NS FRERRHod %?%ﬁlﬁ‘g Q%Rﬁé%n@%hgg e h{)%g the step of

message definitions sent between a
Vi C

rvice, and.a devi over._.a.n t he de
deind P R Ry G S B bl 2 B 6t cach
._know edge of the nessage definitions, the nessage

of its a@fltlﬂﬁte?eﬁi@t data dalugnarg Tepresentedrveihia efpeiviof mstchingdlianjters and
and conprising a nunber of predefined fields each

cach héis cugtandda datavelven eredortherdelitiited wiinithe pairlo€ nimshivggdelimiters.
conprising the steps of: receiving a conpact nessage

11. OVE{e rhéiBod %Emmﬁtgqg bidd mlﬂﬁ'é g 143l Hﬁﬁldﬁ%ﬁ@mﬂgnah@ﬂ the

associated with ata val ues, adjacent ones 0

dlff entiated b m.t er.s
meth%"?ﬁ o ety T3 & B T E P iprt et Siiefii prrifipac
uence ai d data values associ ating said data
messw %B@Pweg ﬁr@ NGsrein saidasspriatrsisert dntacelves anditags pbigiied from said
nmessage definitions by correlating an order of the
assoctiding step foewiddrhpast messdet arcrinterdetsd qLiesetioé mieksaging endpoints
fields as defined by the nessage definition; and
associafddes i 8l Nng sai d associ ati ons of data val ues and tags
obt ai ned from associating data values with tags for
sai d conpact nessage for subsequent use in a runtine
environnent. 3. The nethod according to claim1l or
claim 2, wherein the structured definition |anguage
is adapted for indicating tags representing specific
attributes of a resource, each said tag representing
one or nore of the data val ues.
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4. The method according to any one of clains 1 to 3,
wherein the structured definition |anguage is adapted
for indicating a |imted nunber of the el ement
descriptors, a nane of each said el enment descriptor

servi | ' LghiBl 5 bh Rt
e B B TR e S TR0 oh o irgetidha

erein the structured definition [|anguage conpri ses;

, HTML, XHTM., XSM., RDF, Machi ne Readabl e

Cat al ogi n (MARC), WsDL, BPEL, SQAP, or Multipurpose

12, nkhsrmghodcsordingde slesnd 1 (nelvdinggn combingtiom the methods of claims 1
according to any one of clainms 1 to 5, wherein the

and 2rrefeani; ©f the banerwdmnpact tiessageethiet cofnpeikiaigih@stépiof dseiblishing the
conprises respectively the step of identifying or

pred k@A EoRJedel @ niedfigh 8fnifAibnd MBrLIHBRAE: PSRN thE service
a message definition nane for denoting the start of

: . H%Eﬁ f . ta val.ues associated with the
pnorﬁd;gdé(.i E@% e%rr%t“ﬁéggfa@%&glgp%% S8 i m 6, wherein the
hod of claim 1l or, the nethod of . claim2 further .
13. gmﬁrl}l%t ed @@%%g]’(’,“ﬁitﬂ’/ glaym d b or glagp 185 whergi themsthod of claim 1 or the
interpreting tags that do not have a data value as
methedhef glaige? furthee compmises hespedivehcthe sep ofigcingror reading an indicator at
mai nt ai ni ng the predefined sequence of the field

the beyinleifig oBthe TRAPA® kR sh @ FSOIE NG Gh& StAldMiréd J¥ABHEL Bnkiie used

met hod of claim1 or the method of claim2 further

ﬁﬁﬂﬁi I [ . ng or
fordi nt %? Z’t??dﬁ%%ag{gég kpﬁ%%éd%%gg%%%%(géefﬁgﬁ‘g ata val ue as

emty limters further djstinguished by an .
14. g‘@ﬁﬂl&%@%@ﬁ&& &R 08¢ ofrplainget g d 3awhEicH: thg meghod of claim 2

claim7? or claim38, wherein the nmethod of claiml or
further gemprsesisgompactingisaid Zompactimessagenior inderpretatiopelsy insatipg said
the step of delimting or interpreting all sub- fields

tags a®docintdéd with sdibdhtan@picesent s an enbedded nessage
definition within a pair of matching delimters.

15.  The method according to any one of claims 11 to 13, wherein the method of claim 2

path

further comprises said step of interpreting said message being performed directly in a runtime
environment by using said data values directly.

16.  The method according to any one of claims 11 to 15
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10. The nmethod according to claim9, wherein 32 the
met hod of claim1 or the nethod of claim2 further
conprises respectively the step of delimting or
interpreting a tag that has nultiplicity of

ﬁlﬂh&%ﬁﬁﬂéfd Vtﬁe Q@I%]Qf é@éeﬁﬁ aSGSBa de Bt A 36N he Qtfrudéﬁréd definition

mul tiple el enent data alues are represente
delimters and each of its contained
langdé’g%g-o aalﬂaga%gy‘gigff’ﬂwtﬁer delimted within the pair of
mat ching delimters. _11. The method according to any
17 onkhegnethpdjageording o glaim 4 6|fudhes gomprisiosthersien Qi?ﬁorlﬁ@’tmg between
net hods of clains 1 and 2 referring to the sane
a firstmeysage fomnstsefgm, infonmatomsdune: cfahpsatice aibs &gend message format of
prepared and wherein said associations of data val ues

the d@hgk. t ags obtained fromsaid associating step for said
conpact nessage are interpreted at respective

' ciated with the servigce
15 ”elﬁ%afﬁétﬁ‘%%%?gﬁ I RED U hord R B8 1 St mesage
emented on a b -directional _ pathway. 12. The

formg f 5P seeKheTase HBP%EP perfarmadhy| theiFHyicPn conbi nat i on
the nethods of clains | and 2 referring to the sane

19, corhpanethodk ssengding fioiatshene afebpmis ditnd 85 Wwhersinghe sdrvice is a
establishing the predeterm ned knowl edge of nessage
definitions shared between the device and the service
prior to said sending or receiving of the conpact
message. 13. The nethod according to claim 11l or claim
12, wherein the nethod of claim1 or the nethod of
claim2 further conprises respectively the step of
placing or reading an indicator at the begi nning of
t he conpact nessage for identifying the structured
definition | anguage used for defining the
predet er mi ned know edge of nessage definition.
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14. The method according to any one of clainms 11 to
13, wherein the nethod of claim2 further conprises
deconpacti ng said conpact message for interpretation,
by inserting said tags associated with said data
- i ' |
B PRI PRAPHFR AN RIS FaBE sfhich & {TDL busod
rises said step of interpreting said nessage being
COR%@”Eo‘ﬁ%d directly in a runtime environnent by using
said data values directly. 16. The nethod according to
20.  arhre psdhaskaceprdingsto pmy oge obclaipss ¥ tor fnwhereimibeideiisy qomprises; a
step of selecting a nmessage format p g for the
persosd] computes ch wiedlessideviz, 4 BDay agelf-erotte &igek usrad ddsktopfterminal.
_ formats. 17. The nmethod according to claim 16 further
21. COmEieth kﬁﬁﬁaq
ness ag e (jfm%}cﬁgk?l%@g R9|Bﬁg g?%&%ﬁoﬂg’sl%ﬁ rce o dfghg é?sv(focrzl g gured
aReGARd message format of the device. 18. The
asaCE&g eﬁ%@ﬂ%ﬂlng to claim17, wherein the conversion
betmeen the first message format and the second
22.  nelheggethed pergrding topfgmqae@églaws { e2bevhareia the @ mmpgication
nmet hod according to any one of clains 1 to 18, wherein
betweeh theslervice @ad ils: sarvi@S aomprisssisgncetens coafriungatise bw hsyachronous
conprising a web service, a database service, or a IDL
comnPaikadon. CORBA service. 20. The nethod according to any
one of clainms 1 to 19, wherein the device conprises; a

VI P .
2. DIPRS00 e s
manlwrlﬁ'ségdge@\gatﬁé g{ag{pgl gélg%a (a)npeeshgrfed %legwerég t}lle (tle%lclegandvt\ﬂee sreixlnge prior

fo transmitting or receiving the compact messages.
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as a client of the service. 22. The nethod according

to any one of clains 1 to 21, wherein the

conmuni cation between the device and the service

conpri ses synchronous communi cati on or asynchronous

c [ : .
24 TR Rl SOng rmp L e - BREGE Pt Ala orfiions

mani pul ated and t he i pul ation details are shared .
etgifo N e abiviss a4 dehise Susra netvesk: e deyige and the Service cach

.transmtting or receiving the conpact nessages. 34 24.

having aﬂ%@é&ﬁwur@% shaned kngwledspatthe messapg defibisions thmmessage definitions

predefi ned nessage definitions between a schenma-based
basedsmrastoenaatidefindtvi agwige andicoitprigifika nthbedefpredefinsd fields each

the service each having a predeterm ned shared

having RQXY 8RIMeQr nidie dIBSARLE tﬁ@%#g{b‘g{r gmsf@%le nessage

efinitions based on a str ition |anguage

a ri.siqng.a nunber. of nredefined fields each.

a0 fi PR b b i QRGP S Ponie® afg e Hlienr,
conpri sing: means for establishing conmunication

bEISHEL I PHPIEEE § iCORPAT ANsprEe ¢emipEsing datarbucs end absenttags;
preparing a conpact nmessage conprising data val ues and
alrzans foagsintaimiaem drder ofdhetags based oan ppedbedrmifedisbguence of the
tags based on a predeterm ned sequence of the fields

fields @5 défddngdhdmethige HBSSAGRS; def i ni tions; neans for
pl acing the data values in respective delimters for
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the network for subsequent interpretation upon
reception using the shared predeterm ned know edge of
the order of the
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fields fromthe nessage definitions. 25. A systemfor
recei vi ng conpact nessages based on predefined nessage
definitions sent between a schema-based service and a
devi ce over a network, the device and the service

betwe%ﬁ‘ﬁﬁja&ﬁwbﬂ&_ &F (& ‘?ﬂ%tv%th[?é,”zﬁﬁ shared know edge of the

nmessage definitions, nessage definitions based on

a_strugtured definitiagn | anguage,and copmpri sjng a
o b Pergfnti el mipactiesP i e e ST ot b LN
. descriptor and one or nore el enment data val ues, the
interpegjaliosipoB seRsPiian Reng hesharef predetermingd kgowledgerphibe order of the
nessage over the network conprising data val ues
fields divsethc nodssdgeglefinadpacent ones of the data val ues being
differentiated by delimters said delimters

25. | 'ACBaﬁl%H 108 ré@efifY forfidt AdsapEL H&Ee@oﬁkﬁégéﬁ&ﬁgﬂﬁg@g Rfinitions

sai d data val ues; neans for assoclating sa

i th of . the . predefined fields, of, said .
sent bYRIATE s Mchih- HAY sfich R BIERS bR neh skt dgyide i the service
data values with a predeterm ned sequence  of the
cach havie gpr t‘?}’gﬂpﬁ’ﬁe@aﬁﬁ knpwliedge o the raessgn dofigitions,flie BEssage
means for interpreting said associations of data
definitiensimscdonia staggured defimédn iangmageamdeomptising admttbey af predefined
wWth tags for said conpact nessage for subsequent use
fields edthehak It dnBem &t ies RIPpER Hhd 0R8 or MofOTBMER daP R Nhe system
product for configuring a termnal device for conpac¥
aging between a schemm-based service and the
Cmnp%%@?ce over a network, the device and the service
each having a predeterm ned shared know edge_ of
n’é@%‘éﬁg@f Bf‘éf%wm& 3 eRTRPact MESRER Q¥RIdhe pRITPH eamem s ngadidavadpes
a structured definition |anguage and conprising a
absentmfivigsy adjhcept exesfaf ks dathiveluds beiag diffimentiagedebyt dejimitets exid
or nore data val ues, the conputer program product
delimiters indicating a start and an end of a given sequence of said data values;

means for associating said data values with tags of the predefined fields of said
message definitions by correlating an order of the data values with a predetermined sequence

of the fields as defined by the message definition; and
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conprising: a conputer readabl e nedi um conpri sing
program code neans adapted to performthe nethod of
any one of claims 1 to 22 when executed by a processor
of a conputing device, apparatus or system 37

means for interpreting said associations of data values and tags obtained from

associating data values with tags for said compact message for subsequent use in a runtime
environment.
26. - 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
each having a predetermined shared knowledge of message definitions, the message
definitions based on a structured definition language and comprising a number of predefined
fields each having a tag and one or more data values, the computer program product
comprising:

a computer readable medium comprising program code means adapted to perform the
method of any one of claims 1 to 22 when executed by a processor of a coml.)uting device,

apparatus or system.
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