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use of a "service specific proxy" which serves as an
internmedi ary between a nobile client and a specific
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bei ng responsi ble for "adapting both the input to the
service and the output fromthe service so that it
W ll operate with the nobile g?Lent". The proxy may
transform a web-based input into a w zard-type i nput
process, replace text input with selection lists
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service description, wherein said web service description defines an interface to a web
30 service; creating at least one accelerator output file from said web service description,
said creating step comprising at least one optimizing step at which said web service
description is optimized for said mobile device, wherein said at least one accelerator

output file is an optimized web service description adapted for processing by a mobile



wherein said at | east one accelerator output file

facilitates invocations of said web service by said
worRsogsseevi ce; wherein said at | east one opti PC®GBY05/050026
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Brief Description of the Drawings

[0014] These and other features of embodiments of the invention will be made

apparent from the following description, with reference to the accompanying drawings, in
30  which:

FIG. 1 is a block diagram which illustrates components of a mobile device which

communicates within a wireless communication network;

FIG. 2 is a schematic diagram illustrating components of the mobile device of FIG. 1;



FIG 3 is a particular structure of a systemfor
communi cation with the nobile device; FIG 4Ais a
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connected to a web server over a connection in a
w rel ess communi cation network; FIG 4B is a schematic

diagramillustrating a web seryices accel erator
connected to the web server and the nobile device of
FIG 4A; FIG 5 is a flowhart illustrating a nmethod
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CqStr,IIer 106 will normally control overall operation
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' efo%i \&%f‘ normally control overall operation of mobile device 102, whereas signal
processing operations associated with communication functions are typically performed
in RF transceiver circuitry 108. Controller 106 interfaces with device display 112 to
display received information, stored information, user inputs, and the like. Keyboard 114,
which may be a telephone type keypad or full alphanumeric keyboard, is normally
provided for entering data for storage in mobile device 102, information for transmission
to network 104, a telephone number to place a telephone call, commands to be executed
on mobile device 102, and possibly other or different user inputs.
[0017] Mobile device 102 sends communication signals to and receives

communication signals from network 104 over a wireless link via antenna 110. RF



comuni cation signals fromnetwork 104 over a wreless
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possi bl y encodi ng/ decodi ng and encrypti on/ decrypti on.

It will be apparent to those skilled in art that RF
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capabilities, a personal digital assistant (PDA)
information and recent call information.

[0020] Mobile device 102 may consist of a single unit, such as a data
30 communication device, a cellular telephone, a multiple-function communication device
with data and voice communication capabilities, a personal digital assistant (PDA)
enabled for wireless communication, or a computer incorporating an internal modem.

Alternatively, mobile device 102 may be a multiple-module unit comprising a plurality of



enabl ed for w rel ess conmunication, or a conputer
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The fixed transceiver equipment normally performs such functions as modulation and

possibly encoding and/or encryption of signals to be transmitted to the mobile device in

30 accordance with particular, usually predetermined, communication protocols and

parameters, under control of its controller. The fixed transceiver equipment similarly

demodulates and possibly decodes and decrypts, if necessary, any communication signals

received from mobile device 102 within its cell. Communication protocols and



paranmeters, under control of its controller. The fixed
transcei ver equi pnent simlarly denodul ates and

w@owsiokdsyo decodes and decrypts, if necessary, BEEGB2005/050026
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comuni cation signals received fromnobile device 102
within its cell. Conmunication protocols andparaneters

may vary between different networks. For exanple, one
network may enpl oy a different nodul ati on schene and
operate at different frequencies than other networks.
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b aieesd tnbtwaotidl 164 hmdmbmmb ﬂrazideel();t POWBF chfnnebisi 4 hmded/resmrce that

08 LS bl By Yol BPBESHLaf it ver

hynflee e mebilC@ivice . 102aqRoseask R i)t viB tapfre@iite a8 a (vafeless network
station sector), dependlng upon_desi red over al

exipaREal RRctice Py Ancleds siodisds ofapallsrarh penestt oo At hiss(or station
maééctgﬁ QOAGnE eiﬁi)oﬁ’yde%dt b\Q’Jrzﬁl SXhah 85 neRBrl ebeRige. (ARt pertinent
shown), controll'ed by nultiple network controllers.
[ O®Rppngaty may be geiierted pvwwerle syitches gnd raieas) (gt showg), controlled
n nent data (such as nobile
dgﬁ\?)i/@gllﬁglg%g@g’g&%nﬁgrﬁor?al e) as well as tenporary data
( s[@ea4]as mobot @l thebile dévkces 092 cegistand With @atebwork ogergtor, permanent
@ %HL?%H&%TS"EC foF 1?8312 s go \ﬁg gl%ﬁ a§ ?eln‘h) E‘a?%gﬁgl(gu%h as mobile

C Uddvﬁets ]IOQQ:afremﬂo@ﬁom)Ddre Ismrenﬂelmfﬂd{ 182. Infcase of b opice call to mobile
Lo tlo VLR MoC 1 spansi

Sist O IR 338 i Pl AL Seipias (F sule dSHAPE oppopfiblsyice 102
nD}Sll\hﬁitdiinc@ﬁiﬁl RépadteraVER) WEMBC| 122118 résponsible foraf group of location
responsibility, Thgfwg cl ude pg%&s of the pernmm

oo PTes s e P dONE TR I i GTPR Bt area of

131%sﬂoﬁs1BiE%f VIERs filuded phd ofhe §Rfmandivayiile, dévite ddtaRhef have been
may al so a55|8g and store |ocal data, such as

L(

t etﬁqs@mmegl fogeHER138 40 fend-R Epiastmareys. Hoevgr theoY LRgEMSC 122
Z&g'ﬁ‘l@o Og%nﬁﬁns‘&ﬁg 1car ddBrBctehd fed 8f31}y fRnHALBA | Oftionally, the
non- services and furictionality (e.

palgjLRg)fﬂ‘é&?C di2? can be thanewe@r e sffigient po-erginagien of gPR and non-

SR, LAY bR 25,0t B, cn b

Gﬁﬁﬁoﬁn@xbmnte dibBclentlySEENFSN2EB6; sndatomtfieed@IPRS and non-GPRS location
hlec@{ hical |evel as M5SC 122 and keeps track of the

i nch ual | ocations of npbile devices. SGSN 126 al so
pefooasys s e@dfvhrtgyGPm stlppmsN@m[sssm 486 s threodame hierarchical level

TRV PO KPR e S i TR SEHoR AL oRDs s SOSN 126

anglsd §e&&ﬁf§e§éhﬁﬁy Vﬂlﬁdﬁom ac&4€ ltosol SGEMe w26 JGPRSA Saphort Node

| P-based GPRS backbone networ k. . )
(GGSN) 128 provides interworking with external packet-switched networks and is

connected with SGSNs (such as SGSN 126) via an IP-based GPRS backbone network.

SGSN 126 performs authentication and cipher setting procedures based on the same
algorithms, keys, and criteria as in existing GSM. In conventional operation, cell
selection may be performed autonomously by mobile device 102 or by the fixed

transceiver equipment instructing mobile device 102 to select a particular cell. Mobile
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operation, cell selection may be perforned
aut ononously by nobile device 102 or by the fixed
transcei ver equi pnent instructigng nobil e device 102 to
select a particular cell. Mbbiledevice 102 inforns
w rel ess network 104 when it reselects another cell or
grdayjee 02 defpimss witelesrmetrprly 10hwhem g reselests apetbergiell jop group of cells,
or ol 236668 RS services, nobile device 102 first

es Its preSence known to wirel ess network 104 by
pe[rODBB}‘n ng \Mnaurderstokmem GBRS €PRSs;' atobie [ifevicqH0Z first makes its

operat i o est abl i i,6al pet Di
Qe R B 3 RS sRcR 100, b bHorile §E. H0RURS o @ GRS
av‘alltda&bl d‘hiscx);refmen establikes adwgingl link teagpes nwibde 8658&6102 and SGSN

ovHH0 wir gkl R0 102 AR Pegi e SRS AA80 via SGSN,

”Ullilidfﬁaﬁjcﬁl‘é lo€ frcdilth g TFH Sdfa, o SRS ﬂn&’s%ﬁ%]eﬁ GvérGPRB Cl&frder to send and
data address that_ it wants to use iS operation

meleedivVeoBRP daleppbile dayire dRD Rpsittoinaetkting die packed A addggss that it

Wi § e xbendal Hal 3pasinl ket ahotiReE&AL 802 CRRWANEL GGSN 128;
User data may be tr ansf erred transparently between

noisierwoing wish egernahépta n@weyétSec‘raﬁ dherepdter commgpgek sUser data may be
us& ferxfeﬁ Virdny tly* ?\%‘eﬂp ?é 'dQch@?g?. Lyg r’tﬁel, %]anapﬁﬁtﬁ networks
pac ts are ui ppe RSspem I C protoco

I mfisdegyfior eamrnphdencmsnhlﬁgt areijtubmhn% Mateoackess ake\eiqeippelOwith GPRS-
and N 0 '

o bR RSt adon HAGREBIL bl i dlic 102 ang GG 12,
ot 1!0927‘§yst erkhospokiliedliy arnelillidippgciaten ehat ree voleks netwotk may be

ofied ook oePy ReSaED aERER AT aF g At DRy Shown in

SYEI(ETI] IAfrﬂt’vﬂﬁk Ivsgl]l n6finAly leng@isngtlnsi Fry &dsrsoide sofleif @aging and
is no ac acket data exchang Al t hough th

S Bronggig dpHcxen ?ﬁl&%lswf@%aﬁfmﬁ% exchanged.
t OARhARN thO nERSIM EonisiBts GFMhably RS NA¥icOMiS aBlt wéR@ogether t It i
Wi rel(;eh%é1 [ ﬁk [Ooo?flg SFI G@gr?s a dgt ail ed vigl ocﬁge .
dlﬁgﬁmﬁ%F“W%W?@H@]éﬁﬁl@@ 202 (e.g. nobile device 102

of igoe§ 1) . fYBbblig adRMiEE bRIR m@rﬁﬁ%ff%rﬁ%ﬂe @eﬁae@om g. mobile

co ni cati on device haV|ng at |east voice and

addeyired@2 @EFEC.dondviohile sevieoP(Bdppusfarably e &vo-way. Fepampgjcation device
t h . t W C . . .
DEEAETE AL Mobt O B OB RUARE, ting
no&:apla‘mhtjzetwcomnﬁm@ateiwiﬂrmyerbempefee systeghst dDepsndingion the functionality
anﬁ’rﬁa%gillq gy DioblIE Gevids H?eg:%ferreg t§& gsl é fﬂt S%%ﬁg %8{/1 ge a two-

sagi ng capabl awre

apphy page, aasellalad ellephomawithi datdt imessagimg | cmpalﬁlﬂndsh aowireless Internet
BRI <2a 06 A caUGRTYT S GPOR 1Ot (Suafory Capabilics)

t r BRdR&idvaLe 30Rhia§ ROmARMickict With ah S)n@ QB @r;ﬂlm’ﬁlnﬁ] of fixed transceiver
coverage area
stations 200 within its geographic coverage area.
[0029] Mobile device 202 will normally incorporate a communication subsystem
211, which includes a receiver 212, a transmitter 214, and associated components, such as
one or more (preferably embedded or internal) antenna elements 216 and 218, local
oscillators (LOs) 213, and a processing module such as a digital signal processor (DSP)

220. Communication subsystem 211 is analogous to RF transceiver circuitry 108 and



[0029] Mobile device 202 will normally incorporate a
comruni cati on subsystem 211, which includes a receiver
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such as one or nore (preferably enbedded or internal)
antenna el enments 216 and 218, |ocal oscillators (LOs)

213, and a processi ng nodul e §?gh as a digital signa
processor (DSP) 220. Communi cation subsystem 211 is

anal ogous to RF transceiver circuitry 108 andant enna
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as signal amplification, frequency down conversi

. | on
f i qopsryipgy filierngyrepnnsbiclsetion nd My and examplg show it & analog-
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conversion of a received signal allows nore

10 c coopinanicatiomiierictions swh fag Wempdationua desodiegriibe aerfemed in DSP
a %Od 84 Qidgnﬂﬁart rﬁalﬁgr, Qgﬁglg Ec&ﬁg trhid} zﬁ‘g rocL;Qe@, igélﬂaihél fnodulation
manner, sighals to b& transmtted are processed,

i remd ushicodjngyoldu leagrpla, byn SEN2i Ahesef BSP-promegsed sighgls EBPinput to

220. Thes P-.pr.ocess ' | e | . .
2 e 21T A AEB5A T DADR g, Bty o comeion, v,
C iyifishtion, ankir teaseidsiyn opercomuemiation, ndtvbtkevia agtenna 218. DSP 220
amplification and transn ssi pn. aver co i cati.on ]
15 nlohP TPSeSsen COMMUDISP Suslsy b o DS 19F Fesiddnd ransmitter
C caoalswali. CBdr éxamleg iR ga,ixllsbaplgﬁai ﬁ)Ocdhﬁrlﬂwﬂidﬁiﬁn fsinakén @bosier 212 and
and transnmitter contro or exa e, the gains .
o JESEHeE 3 14 SR AR Y CORBALTICTneh arioppls eain song] algorithms

trﬁﬂﬁﬁkgkgmnﬁgﬁzn»fbe adaptively controlled through
automatic gain control _algorithnms inplenented in DSP

220603110031] Nebvousraccage deasogigedwifh & Wbedivgj phuser of mobile device

20 S u%ﬁc bh P Berd@bre UaGile HevidR Db Se ki & SudPibeA R ntit)NVISd I 61 “SIM”
mobi [ e device 202 requires a Subscriber ldentify
Moziod 262t0 BeSinkgrted an G%Mmte@faefe?-%@erd@do jopergtegp e network. SIM
i r ' e r ' etweile :
8 02ty Bath oL AIRG 0 100, DU oo i
Fl Gattety-pdwtzrddedabinei weit 288 indudes kahatteryyinteofaey 831 Gwvieepdving one or

so it also inc es tery int e. f.or -

o g PR HUC SRR 20 kel SRR A8k powgr g mose i
25 a hatlelectRabeipuity dasotdlealetice 202, apd beitery dntertt 254 fprovides for a

not all electrical circuitry in bjl e device . and

pBERcf g qeracsh SPngr i et B BotRet FifTTea A eoued o a

el Rel1htof ot SRS GHHiE pro@ities dowtN9-+RELI 6f the chBEf.ace 254

is coupled to a regulator (not shown), which pravides

polfEB2\+ t o Mebilepeyige 202 giudes, 2 microprocessor 238 (which is one

implementation of controller 106 of FIG. 1), which controls overall operation of mobile

30 device 202. Communication functions, including at least data and voice communications,
are performed through communication subsystem 211. Microprocessor 238 also interacts
with additional device subsystems such as a display 222, a flash memory 224, a random
access memory (RAM) 226, auxiliary input/output (I/O) subsystems 228, a serial port
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202. Conmuni cation functions, including at |east data

and voi ce communi cations, are performed through

comruni cati on subsysten1211 roprocessor 238 al so
interacts with additional device subsystems such as a

di splay 222, a flash nmenory 224, a random access

mEP0r 9 keyomgd 23% 2 speskier 234.y mFFEQHhP%?%@ta ghptyrange communications
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o p%fﬁddéﬁrﬂléneli?gttcg Flgfﬁgfe’rfsss f ch iﬂngpiel%ag%ﬁ@{ug!ﬁ §$ﬁr%téons including at least

EX@B4 kil dovbief conhinieution aﬂﬂich@cﬁis i (gm a8 netirk @ee@ﬁbhsihﬁlent scheme),
202, A predeterm ned set cations. which contr
é?‘ﬂ. Jﬁ(&
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nobRiage @R apmiisation fraving the abiligiaranise and mapsesrdata igggps rolating
apﬁl 1%&335&19& bitdHot ﬂﬁﬁ@?@{% L oaded gk vERR] Jo@ce%éﬂscﬁ)pgfﬂ%nents and

e a personal ormat | on manager (P
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e-mui I, events, vol ce nal
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Ot fainlds€lf Qnteplated) syrchfbdikd, Thel Bhddtedpyb | thatwmamess network with the
preferabl has the abili send and, recei ve
P BB, Battom aersr arstoniat, difa Tomh STt afdpt Bipotiled wit a host
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wi TeRpechie suelbiteres. JEYS sespesislly advagiagenyis Shsrerfhe Best soppwrrsystem is
St Bk GHbAR WePice ASSRCIREL onihutdt FstBRAStAdditional applications may also be

loaded onto mobile device 202 through the communications network, an auxiliary I/O

subsystem 228, serial port 230, short-range communications subsystem 240, or any other
suitable subsystem 242, and installed by a user in RAM 226 or preferably a non-volatile

store (not shown) for execution by microprocessor 238. Such flexibility in application
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conmputer systemis the nobile device user's office

conmput er system Additional applications may al so be

| oaded onto nobil e device 202 ghrough the

comuni cations network, an auxiliary I/O subsystem

228, serial port 230, short-range conmuni cat i ons
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conmmuni cat i on subsystem 211 and_ i'nput
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dﬁﬁﬂﬁgﬁF&g %é% %% m% poss?blyyauxiliary
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re
déiﬁ“@@aérpagbmﬁméﬁa@xémﬁf% bapedrio dond adqnerygion key onto mobile device

202 through a direct and thus reliable and trusted connection to thereby provide secure
device communication.

[0038] Short-range communications subsystem 240 of FIG. 2 is an additional
optional component which provides for communication between mobile device 202 and

different systems or devices, which need not necessarily be similar devices. For example,



capabilities of nobile device 202 by providing for
i nformati on or software downl oads to nobil e device 202
w@eensIshan t hrough a wirel ess communi cati on nECTHOBRA05/050026
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to load an encryption key onto nobil e device 202
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denul.t ex S te or at e
et Prtd B Sl e hvaell iratB RS pfBoR Rl s, Neowork ency

25 f opoigs 32Ploften ﬁb&ﬁcﬁneafo&nrufraﬂaidﬂtesyﬁisMuﬁmmﬁpdnbﬁSBES that assists in
net wor k ent since the re I 0.int
¢ cr Bt spamenEsnbep i bur e fod PRI iR fics example
Seﬁddk&Qﬁesohﬁbﬂ%&p&{&lf $15 is shown as a dynamic host configuration protocol

(DHCP) as one method for providing an address resolution mechanism.

—-z

[0041] A central internal component of wireless data network 305 is a network
30 router 330. Normally, network routers 330 are proprietary to the particular network, but
they could alternatively be constructed from standard commercially available hardware.
The purpose of network routers 330 is to centralize thousands of fixed transceiver stations

335 normally implemented in a relatively large network into a central location for a long-



poi nts 320 often use sone form of an address
resol uti on conponent 315 that assists in address

was®sgsasent and | ookup between gat eways and noRCT/6B2005/050026
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devices. In this exanple, address resol ution conponent

315 is shown as a dynam c host configuration protoco

(DHCP) as one nethod for provi ]dé ng an address

resol uti on nechanism [0041 ] A central internal

conmponent of wi reless data network 305 is a network

r otk co@BOtioNbrgkatd yetwask QK PeiBlB20.s I183@mer eetworks there may be
r@ﬁlﬁhﬁtt?erfy rﬁaglz&ﬁr 5 '3%‘5181’ a &t%‘ﬁ)&é‘m uagr e hAGr £RWHe network

al'ternativer e cons ructe rom st and

CmasnErsc?ofﬁ)L byt invadli dual caseh &ecfumtmns malrpﬂarp d3ftenod network router 330

rk routers 33 s. ta centr housands of
ri bt Adagt Severcr o SRRl £ H PR IRER e 240 s
a vsed af the Gﬂlty,rﬂea k@R ok &p \Westinatistis Forroasny dah rﬂemgftsl (Hixeldaransceiver

S SRR SR Saekia0, ATk ErL PR, 320 it

ne&%quogouters 330 and cases where there are naster
and sl ave network routers 330, but in all such case

t HOOABhct | or¥¥ireless nepwark spneloyshichips WielirsrtRme 9@%?”3’39“3‘1 across
Wi b drel8GC RS otk BOSEN SGEMClo %f&ate' ReckQhS FRABrS WA ind address

dynam c nane server (DNS) as used’in the I nternet,
t orebaudes tp dgbivari IRapackais S@crh hl@mls g5 @ estahbishedgasspart of what are

Fi fé?e‘iir hrtgr}% .ciégcr]i)actra %&8&? 0:1)’3 PPaéonqgése’r dl@eg:ﬁéggs\éﬁms). To open

provide W reless nks to nobi devi ces suc
rmwublessdmnned éZSOmobiIeOGemqt: 302 mlugtsuse reespeoific teehmivpke sissociated with

\‘j’m“%%ﬂgiss&%\‘é"'?r #(ESS pep of§o§35 3k e oca?elgs%rtgﬁﬁel 325 may require

e necessar

memobile dévicd BOR) to mdtbamdﬁe ejsmamasm mbmk teotrg gloing éiﬂOlvFiﬂl which it
pack Such t I S establ i shed _as part of
Anstehey o 9 rrd L5 SRR Siamis JfBRebftl shypes network

CORufX 1330 Whicle uséiaia@lesﬁé‘ﬁ&k G40 )to dERr@ie anbl[ @k®®sk entry point 320
tunnel 325, nDblleé%FV|ce 302 ngét use a eC|f|dﬁiﬁ
t eBRishestae demya pevadedy My tRle pdfcless tuag! SEAKbeagpsTedrizom one mobile

St @R1iQf300 A8 edfnd@HE/] of toMdoeds BBSerbit MARIWaPL I I RYvibR Q)k?lltli@network
nobi | e device 302 to indicate the domain, or network

enOrse e damamopng is Foundi i tinneljs hrasextenderh innaRvek| el point 320
t UMecg’s%%a ré%ufc@é e %ﬁ%ﬁ&he& eddRSFHENRRkS glb%,f‘r%letrvga?p R@Swork entry

network r ter 33 uses nane server
dep@ntdA9etho sy ﬂ’qfead;dmsk resplutipn gopencadl it dleeafe ppdP address for

dol%tl vqcve sied- xr@){ghmb G difels engagso%?ﬁ Hﬁ&%{ 3 1§ oHE device 302 and

ene rom one I 'e devi ce or re undanc
t occamnmasateﬂ fof steavaly 3781 efmmstiencingben/ b foswared frem gateway 310 to
net % égzthe domain nane is found, the tunnel is
t hBRPUSIXEE3%t 0 network entry point 320 and necessary
r epamsp es arwirakssomaha B2t typally s &hemixaldite, akpmgdinghen mobile
rk entr 0|n 320 t uses, t dress .
oiders SR Sy R R iy MRS Seny oS XGRS doyp wireless
”Dﬁhhﬁ %Vb.ﬁé@ 23 0tain\Peioda bt IAc@RE &5 SuthFcol@sE period, in order to

all ocated to nmobile device 302 and conmuni cated to
gatesaiyre 3a0wrepnhedd huthivwirelass tmneh3helor glRaYwWEY Fhedgpain reason for

9t e Yo redink fhe IP address temporarily reserved for mobile device 302 when wireless
tunnel 325 was first opened. Once the IP address is lost and wireless tunnel 325 is torn
down, gateway 310 loses all ability to initiate IP data packets to mobile device 302,

whether over Transmission Control Protocol (TCP) or over User Datagram Protocol

(UDP).



nobi | e device 302. [0043] Wreless tunnel 325

typically has a limted |life, depending on nobile
wa@lews083530 302 coverage profile and activity. VWeBGBI®5/050026

network 305 will tear down wireless tunnel 325 after a

certain period of inactivity or out-of-coverage

period, in order to recapture jgsources held by this

wi rel ess tunnel 325 for other users. The nmin reason

for this is toreclaimthe I P address tenporarily
r e9d¢kd f oRefirting to ISy #AetheBas slivsm aichernatinsdiagramdhat illustrates a

3 .Zx%om dei/% 362 ?&%ggtgd toc%]\ggo 56%1' h&S @\%{j 5%81%16%%6\‘1 {)to?)tsné g%eless data

Wi re time rn down, gatewa

al hetwbuikl (efgy whiless nétivatke 30PoIElGA ’#)adWelb server mﬂoisl aeprovider of web

devi ce 3%2 \é\ﬂet h$ over Tr sm SSi 4) Pr licati

( TEBYCSr SSIER ISP BRIy PEAT F%%‘%% S‘Elﬁgﬁfn 98 bR fpptications
5 Refhet ¢anrt@ deploybdx(i.e4 published) elot:e&ed:} hodvinvakst ieodtthe World Wide Web

diagram that illustrates a nobi dev ce 202 conpected

ColSE DB o Qber aRpcirar. oA DT S0 SFD 1o G scover deployed
w&%mcg%almkm{ﬁ (e.g. wreless network 305 of
FI G f Web server 405 is a provider of web services.

GeWé ly, v@e@a% MebcssEvies platferry mayheabasedon the Extensible Markup
{mg‘a?gz:c ela@E’)Lt' 'ﬁ%ﬁéf&nﬁrott&%f (GE#PPPE XML provides a
dep Le. publlsh

| ocated, and i nvoked across
10t hmemlang@gWJQeWMb $Hehi wecle]@nguaga meay Bpphiitecat fogapress complex

08 108 R S8 FES, oPRA Y P Qo s
seMebcervpt 403 anmmyaﬂbecobmm nicksgeX ingn 8 i thidélevbre knaquest, and

Language (.X and e Hyper Text Transfer Protocol
(I—ﬁ‘#’ﬁsﬁ”gr S’\%%lé%/nlt% { netal anguage i n which
Spﬁ]ﬂ46] i zed T}mm&gﬁsﬁmm bagmeited ethtseveaxlpstaasplatform services to

REUCARE I T IR LA Sy

40&onslsts! ofttw%bce@hiuwnﬂcmmms XM_simse apast iARtess Protocol (SOAP), the
m dd| ewar e request, and convert results ?ﬁPk into XM,

[ oBBEFrsainPescHplqr, D;wcav%aﬁﬁl afegratinpedtrEige WU PRTs Mk shownl, and the

otb@bsehﬁéewem@%ﬁ Smsitute a nore
functional platform funct| onal web services

pl B4 m f urdQhl l%msqt@q% szﬁmﬁqala@eﬂ@a gefines fapniform way of passing
20 el & By $n ?(g\?‘]? nﬁs&gé e seIreGh b%%ﬁaﬁofoﬁlgt(é’goi 1 Eé“ﬁ)ocedure call) or

ni ve ription, D scovery and |Integ I on
Seasyndeor(oum ] mssag@ovﬁn]parmu@r,t $oAR\EH) oS pxampds of a protocol that

Deﬁl% Qtul odntol‘ean[gﬁ&a{eta@lg §€@§R&Qon LL%ﬁgarv?c%l:qﬁe?tsaanerrgsﬁ%gﬁsgl messages

spec |ca I on I'nes a uniformwa
dabﬁomsh@mré@dntmsagmmﬂsow can be synchr onous (e.qg.

GBS P S550 Ghe AEIL 5 4 B provis
25 pr fieiaeismt fbatchﬁﬁty b Qiytiﬁrﬁﬂallyo fied Gpetefid heb isafvivesmtlt dna iWeb-based
V\B(kl)ist?i%lrlt\e/:iic 1reE:t%%}J %18:1tt Sen gs rwee%psoerl]%ge gﬁghs%grgs(who have information or
services to share) to register themselves, and for clients or web service consumers (who
want information or services) to search these registries. When an appropriate web service

has been found, a description of this service may be retrieved.
30 [0049] WSDL is a way to describe a web service. More specifically, WSDL
provides a way for web service providers to describe the basic format of web service

requests over different protocols or encodings. WSDL is an XML description of a web



before they are sent over a network. [0048] UDDI is

used for listing what web services are avail able, and
wWEe@sisssgo a mechani smfor clients to dynam cal PET/GBa@S/050026

specific web services. It is a Wb-based distri buted

directory that enabl es web service publishers (who

have information or services tg-share) to register

t hensel ves, and for clients or web service consumers

(who want information or services) to search these

r esginges; mbich depesibesawhat i wely searies cialdoswhare gacdides, anddwow to invoke

fqgnd, a description of this service may be retrieved.

[0049] WBDL is a way to describe a web service. Mre

sp@eB0] cal | Jn ovtidhbulirnetit @ the anweatiorf, a webhetrvioe desceiption is embodied

P BT 7 BRI P Ty B B iR e g B i Voo servie

5 i sinalfdifpylthedfeatitiop teQhesoigeavebeaner #OLe expdotiad) adlé 8RNbdaEsn of web

oo 15 % O s Ao RO HE SN0 gh e Fbered o ode which

I NYBITh &K, vebWBRiger Vi ce description is enbodied in a

WEDL file. WBDL files include all the infaormation o

neld98d] t o uESBL\apfingsr sgrrises s Gellasonrshof t Betwark fommunication

t N qBBRRAN PoNE LI WE ExhdReih S nREBSG! THIVSBINGhE Btract definition of

Ioca?ﬁbn o?omebpge(verx405g%% a n%%mork. Fdrtherngﬁef HHon
10 Wsmdpsintsemndcmessigss §o nepsrated fromt Geie sgactolhi notwark| deployment or data

I n o?x%gt ﬁnc\ﬁﬁé)s S'ﬂi\éiaﬁSW& [t}%oé?lle X}ngstrgc%fdeﬂ%ﬁo se{)f/ {nggsﬁge%,s’ which are
col T ections®of networ conmmuni cat1 on endpol nt's or
poaltstaat ajesdripgons ofe shehdaty beige mastmages .and rpoitBPhes, twhich are abstract

abstract definit.ion endpoi nts _and es s .. .
S cpPafnn FisRebnBr - The SRRBRE el P FRAT B R egfcations for a
dapatidubarit type doimgisute Bhicssadlel Winding. he\ petsde defined by associating a

15 R Pk RS B aStaie PR g F8% AneIGie? G Bofines a service

t yResordiddly CHWSTH. abisilledttiseS Bld RUEWRE TledienBN@IsaéfBiéd to herein as
The concrete protocol and data format specifications

f oWelysehuse desepion §lsPentspe constitute a reusabl e
bindLngBméxport is defined by associating a network
address With a reusable binding, and a collection of
ports cedontaner for datavynealefipitions ehinggiope type\agsiem do guRhtSchema
uses t @g@ﬂ)elenents (also referred to herein

20 as vvebrtgeefgn\%dgg) esc)H ption elenents): Types: a
cont ai dessiger data type definitions using sonme type

o abet bt St SRR 74 ot PR A g
commeéni Gdrda:

an abstract description of an action supported by the service;

25 e Port Type:
an abstract set of operations supported by one or more endpoints;
e Binding:
a concrete protocol and data format specification for a particular port type;
e Port:
30 a single endpoint defined as a combination of a binding and a network address;
and
e Service:

a collection of related endpoints.



Operation: an abstract description of an action
supported by the service; Port Type: an abstract set

wW@R008p83594 | ons supported by one or nore endpoi PCEGB2005/050026
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Bi ndi ng: a concrete protocol and data format

specification for a particular port type; Port: a

singl e endpoint defined as a C%‘bl nati on of a binding

and a network address; and Service: a collection of

rel at ed endpoi nts.[0052] While other protocols and

ne©8agk f or Véhik othyr tvetocsleand wessagmionmata mmyviet tsed toemunicate
Ser]?{h &S é}nssqg\gﬁés_q— og m%%%%og’f rflbf(\)d&llmri)e %%ee t?r%%rlol?iﬁ Extensions or
I MMEVIE),an emibodinmamitvob ﬂledﬁ&mltlbb edll inowf by ﬂehetﬂbedah dudther detail herein

herei n as at SOAP i.s used as the_invocati.on

D iSTUEE Thr SRR i Reats P LR AT e OURHCigss between
andoMRcSRE ¥67 arfilheb £RBPA)5. Wb servi ce protocol s and
formats such _as WBDL and SOAP were not initially

a%d f oNVglbgngpq Em&lﬂ’ﬁ]ﬁt and; fopmaty) syghy 25 WSDL and SOAP were not

C CRTRADN Qé)stl A FRRPUEENL BRI ST P& RO mIRLAL & tHBVdeE Sb services
As a resul web service descriptions, which may be in

t FradfroghileTevigDLAS # Fessltfweb @mﬁqaﬁ@cnmt@n@ Wléidbélay be in the form of
r e\IN?‘SUL 1?1 ed fof ! Qr‘ﬂﬁl% teM‘ to‘yf)éj atfv Fhost.Y fn Q p}’(“' e&%&r\%ﬂ&ndmdth
more efficiently support we vices on nn

deanidorare effioiaily sepportcesd meetsemanolpﬂelmymbs aumebdseirvices accelerator
accor?anc V\Act hr an, en&odl gtm%%tt einnvn nt ion. [0054]

ReT®Y 7S {Rcgprgan a8 ervr 2es® Bdeel%r at or 415

I JOOBOMWN. \Refaetig/ to:FIsG a«tm,ezh eveht @rvidbSaccdemoniddatieshown. Web

with.web server,K 405 and. b|Ie devj
o EDeRaASToL 43 Sompastish M oBeL Sriee dus Sawh sl pice 202
41;5 dnS efbe¥hEdLCofARe av& oM, SHcbbGbesaédoratsr 41 i peN@Ied on a server
%ﬂh gateway 310 of FIG %2 bet ween web server 405
r e¥igh AgS AR Bt IGeKeRtev Y, S M e s BeBrsRB Meb saTef05 residing in
Fl Gnetdborie (o, "PREES RBVdrk 0806 FIAN 3% ainld ARbbiRRK{SH"BNL SIn variant
of the invention, web services accel erator 415 nay
r easnbndimagntn ol the fiyeaRon. kiR TieRs aFedlFiator G5 én@emﬁlé? @n;j ydifferent
ﬁgﬁhﬁ@ rdngé %9 le%@w&evxﬁ DS oM BeTulind ShvEp sér%r 405 itself, for
exa servi ces accel erator 415 out puts
oﬁ?ﬂ@@knnre flles tp mobi | e device 202 for further
p;@ﬁgg‘f | Ng. Vﬂ‘t}e&?w ésl el &Ethr t!llﬂf lautlﬁﬁts Yag %r %’orgﬁws ltg mobile device
device 202 to 1 nvoke
202 for further processing. These files may then be used by mobile device 202 to invoke

one or more desired web services.

[0056] Referring to FIG. 5, a flowchart illustrating a method of processing a web
service description so that the web service description is adapted for use with mobile
device (e.g. mobile device 202 of FIG. 4B) in an embodiment of the invention is shown
generally as 500.

[0057] In this embodiment of the invention, a web services accelerator (e.g. web
services accelerator 415 of FIG. 4B) transforms standard web service protocols coming
from a web server (e.g. web server 405 of FIG. 4B) into a wireless friendly form, in
which the information that is required for a mobile device to consume a web service is
minimized.

[0058] For example, a web service description in the form of a WSDL file may be

optimized for mobile devices by the web services accelerator, and transmitted to the



one or nore desired web services. [0056] Referring to
FIG 5, a flowhart illustrating a nmethod of
wEe@sessing a web service description so that PEEGHE®5/050026
service description is adapted for use with nobile
device (e.g. nobile device 202 of FIG 4B) in an
enbodi nent of the invention is ./shovvn general ly as 500.
[0057] In this enbodi ment of the i nvent i on, a web
services accelerator (e.g. web services accel erator
4 1fmolife delvige faBubtegaens iigr rismiarhn terwebwelyics pudeleator may be adapted

protocal s mng f.roma web. ver. (e.d. b_.server
283 LT g RSB SPB  protcon.
whihe fvebRervide$ adceRtat@ris dduapted ite hardtpustarderdf web @rviedprb®@cols, existing

device to consune a web service is._mnimzed. [0058 )

Fowe‘émlﬁ?set{lasabm&sm%@e JBF MR maghile derives. ;‘%‘? frfsfomized set
5 @ WBRhreldst BwdP%riigs a@édmwstgﬁﬁfelmrb@bﬂ@% §@FicdIroviaers.

web services accelerator, and transmtted to thenobile =

dehP0B8l f or AnsieryFht a (b, seryies Kascription fike (et as BSRIe dde in this

ac t ted; Gl

Fr ol aor iRE W FoR Bl rhaR e 3P AR, Weliertor, a

proey boteguiraktotshipporedne o8 mercapplications tor ket axecuted erihp mobile device,

to S iee.nr | exi st.i:

st RiAcS RPN B0 nag b BRI 3AE A15cuiBX bbbt YPbhe DI
10 desegistrg,, fomaxhnegple uSthentegestty mdthals cimalse besis¢d tadhcate the appropriate

;?@:ﬁ Sﬁ%e_nl% dﬁgi"e&ﬁ’f ES%%{C?I%S%S %%égcro sg : }&uma% rségc{a\aec\geb based
desgehR! | The fuicb esefviicee .aceeldBbt i pleferably Uddasedexnapk@pte computing

associated with a weh service i§ regeiyed the web |
se&"\)’i‘ct‘?e%ouﬁl?geﬁoefhﬁt ‘gﬁ?ﬂeagevﬁﬁ‘}y ﬂiféa’rye ﬁﬁf’? gttﬁg 'f‘?fgp%erl\gmcessmg the
ONRcEiledWISBLAGB iotrthe BI3Bild @&vite. execut ed on the nobile
device, for exanple. The WSDL file may be obtaj ned

15 £ (90PQI | ocatAioyem Uenparsingal G WHeL fipis Gorgrearsd by themeb services

exXaFPkaitorOWhele §yaHoRE rYfefREdIOHStHhE AW SBILS A1 Sre UBESIvddOin a forward
| ocate the appropriate WSDL fil e including vendor

s péiEIchpl tp egvalt 1ap gspdenaion| st dilp Uheinan oatimince WePL file in this
?é%glp?j St ®hat mg)fvﬁﬁtge %%Uélfc%fe‘?&ﬁ@é ﬁl'éjatbg rsubs%%uenﬂy processed or

b
preferably Tocated on a renote conputing devi
c opspsedcbyt tetredileslsiice inle vingle, pashie Astsjandfufd WaBLnkpstrhay symbolic
ta i -1 - RV file f e .

20 Sl dlogPURE RS BB IRERERE (ol WepC bt 'd AR e it e
f i ¢reation of amoptirozdd WSDIhBlewkd carebe/paed inooepass adquirgs less resources

where synbolic references.in the WeDL file e i
F o w7y B B isky 1 B p Rk iR 3} May be facilitated by
acrpleedniing eleti¢his il the iWSDI filecas nddesdp highiphethd\Wedderdrigl tRe nodes into
in this %éianpl e), SU(E;}E t hat _ali of these synbolic
r et BPBhtesdarupires WHA dig ferfde v qmegt #disaePtor parsed by

25 t hRoBwpi | e destepS 14 eldndntsid iR WIBS. fildassdtiafed aith tdBert protocols
has many synbolic references that may require hol di

t heotsHpPRaried \Rgshe mobie deviee Manslsg beppianaly ‘deletedieby not including

them in creating the optimized WSDL. file. For example, if the mobile device will invoke

[

web services only through SOAP calls, elements associated with other transport protocols

will be deleted in creating the optimized WSDL file. This may result in a more compact
30 accelerator output file that can be transmitted to the mobile device more quickly, and may

require less memory to store.

[0062] At step 516, one or more names associated with elements in the WSDL file

may optionally be modified in cféating the optimized WSDL file. For example, elements



creation of an optimzed WSDL file that can be parsed
in one pass requires | ess resources and processi ng on

wao b@soedspd e devi ce. For exanple, step 512 may BET/GB2005/050026
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facilitated by representing elenents in the WeDL file
as nodes in a graph, and reordering the nodes into a
n-ary tree data structure, wth,the service el enment at
its root. [0061 ] At step 514, @l ements in the WSDL
file associated with transport protocols not supported
bymtm be rmtamed tdepliingenterthye @k 36 tomesnardso mihl that' sheltet Baitigs may be

Hlslggt ']_S/I légér 3 1'31%@} Pﬁmé:sr (?tgél{elﬂglége \Bx?l e re ge?iﬁvi}?f g orter names.
We'lﬂhls maylresmt n’m:l wotehuoopgdt aStaldPatoabulitput fﬂbe}nmmms be transmitted to the
asso&ieaﬁed wi th other trdans ort. rlot ocols w !l .
dePaP L dgvAcec ate Gy HRd PR FRIPEY [ABBECReTY do S‘i‘ﬁ? 'S Waﬂvely g
I ebidhry dnBodngdTedheme PR ed WB&@E’}E\DML QWHINIL) ichéd voa &mployed to
can be transmited to the nobile device nore quick

@%XMLfﬂes

antdpefhe e ehithe flss VBEMS §let g Singdokqnigsd 2]1“1A?1€1§§
V\E@EGQPG or A& SRR &ﬁﬁﬁ@édawgﬁﬂﬁferbr&{t&frﬁ%é f&e§sﬂ1% at steps

file may optlonally be nmodified in creatlng th

op?i2nthyaugh WEDDbY fthe web mavicesasagierator of Eree Wb aijle txecelved at step 510
r eﬂlﬁfﬁg vﬁ]?da‘?éd' nEIQ&I Hﬁ? * a‘ﬁﬁaﬁkﬁl ?xﬁ@@ a &ﬁﬁcg?pt &%Ere that the

shorter names may re genera
naepnindd WOBPHHTIE &5 awdﬁ@/lhé@, adtheah oan bh smgqucaﬂy pasaelsor processed

T3 el 8, B eSS P B e

qubp:tkﬂnycd WSDLmile toetydimabile eh&caaﬁmylahdht@t andevalidation need not be

PSP i mebin® SRt TR e B PR o it

SI P!}E)GO{ t he Al;dr%\t}l\_/M?N{l&WS]HS S%HB Iecegvddait ytep g%(_% friag ®6 validated before

5 €qui va nts o es. |, { step

15 o pRIHS (k. Deere 60 1 20 e ataditie ﬁ@lnﬁrocgé‘%é‘g’f’h@v%{]ms?@ps

51%86!31 ough &l§eP 920l tBe \WptinBed \(AePalidake BT ppREabR) WHBL file is
file received at step 510 may be validated. Error

hatigismitydde theyaghilg devighoyse s fl@ﬁvﬁﬂwoapeqﬂﬁps step ensure

t hﬁfOGBT‘e ODtAtrHtfﬁ)eijZV\ﬁQLo tllnllfed' WSBLVAlkiif réMved 'bk%e mobile device,
whi ch ctan be subse&ﬂently parsed or processed

nowsid| proerssadcly, theymendlef dsviep iy identidying diye pleonte in the file that define
t f
DAL ety B 0 ANl o B s

nofonhafpshémpu‘sd by the nobile device (where it may

noty pe, perf fi nt |
A TOOPRLE Ve el PR dpt i dl vy tgensmicine
bempad datiatoethe bﬁboyemcmrnsﬁha gpc(oﬁ"ldgl fobﬁito I'Ehis k«ep rEzalyZl)c fabmtated by
i nv file,

Z;/r%é%g%gg rt%%ﬁif? gl @thf: AN 1]9 éﬂew&g augh[ 1&11&: user 1n erface of an
apiﬂph@@i@h%&eedﬁﬁlgoﬁﬂk@wbﬁeﬂémm tted to the nobile
devi ce over a network connection. [0066] At step 522,

t OOBBE i i 2 M SRBIA26f theanqbile devigs Rseives Ot daigifrora the web service

deyi eGon®d thE BLESSRE. Tte frﬁb%ﬂéna@h&eemgf ‘ﬂ{eﬁQhQ)Yay the output data to a
identifying the elenents in the hat define
user of the mobile device through the user interface of an application executing on the

mobile device.

[0069] To illustrate this embodiment of the invention by way of an example,
consider the following WSDL file:

<?xml version="1.0" encoding="UTE-8"?>



inputs to the web service, the destination server
(i.e. web server) of the web service, and a format for
wo b@siosgsae s. [ 0067] At step 524, the nobil e deRCT/EB2005/050026
i nvokes the web service, by transmitting input data to
the web service in the specified format. This step may
be facilitated by receiving inﬁ(‘zt data froma user of
t he nobil e device through the interface of an
application executing on the nobile device. [0068] At
st eps@26tinitiors tugthamestavd:%’bttp dovierecbspieptR0Staka/Addgws”
the b ﬁgJ/\s’c':h%r%aéQ Soa NR&aql° t he i nvocation. The
51 i'Cé ma %fﬁ flaythe out put data to a
uSﬁhln@‘fapiche‘soap&b’hfqe//ﬂmllapaehdd’tg/&nﬂ]-bodph emlisdmpl=thes:f/faoen-

R rers S et R e R e e A s

5 DyxMY:sGdpemit' W?@h&nas@@ﬂ%aﬁ%fg/ﬁdﬁﬁ/eﬁ@diﬂgw ng WSDL
file: <?xm_version="1.0"

entBlsRgd=tip:/(pehsraargalsqaprighvidlons

t ag.gRk: N@&T@@a%a%tp /m:ﬁé?nz{s XafWRp MRk bpFe: 8080/ axi s/ Add
jws" xm ns="http://schemas. Xxm soap. or g/vvsdl/

X n*mklsaﬁjh%hiﬁsléwww Wid-p18/ 2003 HMbPrheme >smglidibestoap”
N %@ﬂa sphere: 8080/ axi s/ Add. jws"'
xr nI ns | n%s tt éd}d? vve\gﬁpvvebspl i ere: 8080/ axi s/ Add. j w
10 s' ' <wsd1 part name—"a" type-— "xsd:int"/>

apen ALt //..s s. xm soap. or g/ soap/ encodi n
g/ " rr??gp e_ lﬁtg}r%as xm soap. org/ wsdl /"'
xrﬂds/s&]/sﬁﬂssagaqs h. tt p //scherms xm soap. or g/ wsdl / soap/

xm Tesdkmgssagq pame=/ 3ddRGSRIBSGF g/ 2001/ XMLSchema” ><wsdl : ty
DES/@vsﬂlPMﬂnam%&SaﬂgReﬂﬂﬁff&yﬁé&dﬁMWSSt "> <wsdl : part
nane=" type="xsd:int'7> <wsdl : part name="b"

t y e WSREsFagE> | > </ wsdl : nessage> <wsdl : nessage

na%agg&%@gﬁg@!-%damdl part nane="addRet utn"
type="xsd:int"/> </vvsd| rress(ﬁae> <vvsgl port Type

15

nameavsaliepesationsgnes g 4" parasmet "

par a%&[ﬁﬁﬁlﬁlﬁ{es g b'irﬁ ﬁiﬁﬁﬂ de&pﬂﬁme— addReques} ">
message="1"npl : ad quest nane—"add Request

<ws dKweditquimut messssere EnplisgdRestoRe SyroresiaddResponse />
20 NaMeT, afdRaRRARSe" / >

</wsdl:portType>
<wsdl:binding name="AddSoapBinding" type="impl:Add">
<wsdlsoap:binding style="rpc" transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="add">
25 <wsdlsoap:operation soapAction=""/>
<wsdl:input name="addRequest">
<wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="http://rowen-websphere:8080/axis/Add.jws" use="encoded"/>
</wsdl:input>
30 <wsdl:output name="addResponse">
<wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="http://rowen-websphere:8080/axis/Add.jws" use="encoded"/>

</wsdl:output>



</ wsdl : operation> </wsdl : port Type> <wsdl| : bi ndi ng
nanme="AddSoapBi ndi ng" type="i npl : Add" >
woawmdissap: bi ndi ng styl e="rpc" PCT/GB2005/050026
transport="http://schemas. xm soap. or g/ soap/ htt p"/ >
<wsdl : oper ati on nane="add"> <wsdl soap: operati on
soapAction=""/> <wsdl : i nput nag&:" addRequest " >
<wsdl soap: body TevT
encodi ngStyl e="http://schemas. xnm soap. or g/ soap/ encodi n
g/ " </wsdl:operation>
na ge=.http://rowen-websphere: 8080/ axi s/ Add. | ws"
usgg“swg%goén e%gg/ > </wsdl : i nput> <wsdl : out put
nanemsdasiiRes pans¢AddSamsidt 'soap: body
ool ST ot A SRR otk SRR R soap! encodin
5 NanesRagBaapiidiRsd lobMOBL" MO IEHREL R RERAE 808P AIMdd JWEs" />
use="encoded"/ > </wsdl : out put ></ wsdl : operati on>
</ wsdVsBiPAE ng> <wsdl : servi ce name="AddSer vi ce" >
<Wsgly s@Qetvidbndi ng="i npl : AddSoapBi ndi ng" nane="Add" >
<wsdl soap: addr ess
| oe/stsilledesinitions / / r owen- webspher e: 8080/ axi s/ Add. j ws"/ >
</wsdl : port> </wsdl :service> </wsdl :defmtions> [0070]
After the web services accel erator processes the
10 del7Dbt i on After diccectdsemdecsvactdierator probessdsntba tlesofiptidnein accordance

VTR SR Sl Pl AL S s ek o e oo
t r eiikdd SVSDD filhewhizhi ey devirasofittsd foutHehbobile device for further
processi ng: <?xm version="1.0" encodi ng="UTF-8"?>
<WBQFeES 28 p xm ns=""

X kNl seapa=nt.0"eEntddiehevas.gem soap. or g/ wsdl / soap/ 7> <s
xm ns=""
15 xrrf‘ﬁ%d.l%oap:" http://schenmas. xm soap. or g/ wsdl / soap/ "

n="Add ¥inBB="" xmlns:soap="ht ://schema_s.xmlsoecljp.prg/wsdl/soap/ "f>
a="http://rowen-websphere: 8080/ axi s/ Add. | ws"

ns=" ht t§5:¥lpse MBS pAReT Ritp-/goBanas.xmlsoap.org/wsdl/soap/”
n="AddService" a="http://rowen-websphere:8080/axis/Add jws" ns="http://rowen-

websphere:8080/
20  axis/Add.jws" n="Add">

<op n="add" x="">

<i>
<p n="a" t="xsd:int"/>
<p n="b" t="xsd:int"/>
25 </i>
<o>
<p n="addReturn" t="xsd:int"/>
</o>

</op>
30 </s>
</wsdl>



axi s/ Addj ws" n="Add"> <op n="add" x=""> <i> <p n="a"
1r"xsd:int"/> <p n="b" t="xsd:int"/> </i> <0> <p

wo200adstiRed ur n” t="xsd:int"/> </ 0> </op> </ s> PCT/GB2005/050026

10

1

20

25

30

</wsdl >[ 0071 ] Referring to FIG 6, a flowhart

illustrating a method of processing a web service
description so that the web se%w ce description is

adapted for use with nobile device (e.g. nobile device

202 of FIG 4B) in an enbodi nent of the invention is
sHO@i1lgener aelfeyri%toGﬂG 6] 0fgethartrillustiaging aipethiodend Ipr(mrhssing a web

"800 YRR 2SS £ B i it

st denitan(elgwabbikaievice 20p 06 FIE.01B) in aniembpolinem of thefhvention is shown
server ée. web server 405 of FIG 4B) into a
wi §8F88% 3% 9% ndl y form in which the information that

| JoorUi I ed Th efis mbaMnkR ofl € BerdtdnCHNSH @av@ey\&belerator (e.g. web
service is.mnimzed. In _contrast to FIG

| REBEGES iA6FFIGTAPDf il BIC- i48) &saps a%%SeﬁaW%lb §EKioE grojqcels coming
des&h | PHEPBe el b el ePY03 BE FYGPABLY) §8Fireless friendly form, in
accelerator. Information associated with a subsequent

i nviiela thegnfosmationetholels regsivod £er 4 B0bdMm tierHPeon consnipb ekl service is
d_‘:‘ﬁ‘. u‘}] 171-(9 fnrh%nw?sg toFIQ ISCﬁ%O&ﬁS{?#I&Bﬂa%FOD 1saé3<‘ijra Q&ﬁﬁjoﬁ d?'eb service
Wit he retaln I nvocation 1 nformation esen

t r@ssmmos any rgggnes by theabdbdsenatessecalérator. | hxfmmahpm mssociated with a
Se?l\\ése e%nt alg\éoec %()rnamfe%es%bv Is?ﬁr\e/isc? g% %%né erIrol'rlrrl Ql?ed mtogﬂe Ia«:vwe Po the web
Wi seeliees ae@idrato, zm@odlﬂﬁﬁag\elﬂn Glmrre&maﬂ um@czttim infestdtionad be sent to

th serVvice ion for transn,ss t he ;

e D g ent BOaT it St RERI Bol b Qb grvices are
t hetuseedero fth 6D @érvﬁSs sdcelefutdr ] GhichIptodiredla SWirkless-optimized message
respecti.vel |n th r1d(ilescrlptlon of FIG _ 5. [0074] At

5 seprespsng | 2 % B SFRYiFD HIVPeation: for (fapymissihiq (e mobile
wevier Vi ce descrl ption received at step 610. Such

i nvocation information includes information
[0073 Steps 610, 612, and 614 provide the same function as steps 510, 512, and

514 respectively in the description of FIG. 5.

[0074] At step 616, invocation information is extracted from the web service.
description received at step 610. Such invocation information includes information
required to invoke the web service, which may include the location of the web service and
the invocation method, for example. This invocation information is retained in the web
services accelerator, and is not included in the creation of the optimized WSDL. file to be

sent to the mobile device.

[0075] Step 618, 620 and 622 provide the same function as steps 516, 518, and
520 respectively in the description of FIG. 5.
[0076] At step 624, the optimized WSDL file is received by the mobile device,

and processed by the mobile device by identifying the elements in the file that define
parameters required for a web service invocation, such as inputs to the web service, for
example.

[0077] At step 626, the mobile device gathers operation parameters required to
invoke the web service, as defined in the optimized WSDL file. This step may be



required to invoke the web service, which may include
the location of the web service and the invocation
woreaohosBsod or exanpl e. This invocation i nformtPOGRGB2005/050026
retained in the web services accelerator, and is not
included in the creation of the optimzed WSDL file to
be sent to the nobile device. 075] Step 618, 620 and
622 provide the sanme function s steps 516, 518, and
520 respectively in the description of FIG 5. [0076]
At fesiligftedodrecditiag dath ifrvnraeselgdhe fuobide dleviceglmigtethe loyer interface of
th ev d by the nobile device
by%} %@P#‘Jﬁﬁn%xecluﬁﬁ%ogﬁlenen?gﬁ?‘agt he file that define
paj0d7e} er s metq;tapr@é the ope@atistpasanetérs arel timaaiied dp thesticlile device
as, ipputs taq t b service, for exanple. [0077] At
@ﬁﬂ%ﬁ%b Setrﬁ’éesr‘?ﬁ Vl\%%toﬂew ce gathers operation
5 papfwle} ers rMdstes e530f hd By@kteont Parattelerss %Vb&ﬁmnéﬂs with invocation
ined. in the op timzed WSDL fi]e. This st
P?rhfeéadn@&ymrté% Bieh iSpryicasn AeFeleraion -2 %%%91@ H@ generate input
m@tiﬁrg%bg&v;&wgl&he user interface of an
i cation executing on the nobile device. [0078] At
&&8@}28 t H HereO3d.i tbe Wrkr sereeasr accelerator riaypkas theewelpervice, by
rvices accel erator.
g% m,‘&l‘(?ﬂlgq%d gg%é%ﬁg%gggér}gtﬁ?on paraneters are
10 coiﬁﬁ)th]ed wi tAt stepy 6¥htthe |web rsémqmtac@tcratet wieiech ouiputhiata from the
ervi [ 25 SLER: )
genel?a c%ﬁ%u%%ﬁfeg ﬁéer mé' %2 seflvtfag |nv cé’t&‘n’u&ﬂim to the mobile
[ O8Bfde. AThestepilddevicd ey wixin display desowma elaer @t Dwser of the mobile

i nyokes. th b servi nsmttln the_.in
IS B miohe eSS HaE of HspliitRp ekscafo 8 teRibigsvice. The
S esutpi@stadeceBle fidhothe Web @¢1’Vﬁ6 Ay be Upu[ﬁﬁécgbéfbﬁm i bént ethe mobile
service in respoense to.the invocation and transnits

15 ¢ heevise aeduga e amouptel RfoEPation 4ha) sdEnsmpigd iyt mobile device.
device may then display the output data to a user of
t he nobil e device through the user interface of an )
apifi08eht i on Refeeng try o @ Hewekssh lastaéng ééneﬂmeof@mcsmng a web

da f
SeiRaceRBuab GO 1 W6V 160 UEEPR B SREATICRE v mobic

an@ﬁyme (gfg mebide AenitoP02 PRFIG. ¢B) riaAsether exbodinert of the mventlon is
s 708082] Referring to FIG 7, a flowchart
éﬂéﬁa met hod of processing a web service
de@BB}Jt i on Ig ¢his habodimentvef thes mventive, @esh sepyiceoaccelsrator (e.g. web

ORI e 485 T B o B SNAGH come
[ sfrﬁ:hcn/vn/e@ easeald. g \aeb 9éi0er J0B0&3FIQ. MiB)bys geaetmidp rdtd in a native

I Vi, | er r . 4.
of aggu%gels ofy tﬁg }nloglle device, T?leregy ehrgl%gtn?gc g nged E)ro an a(dgm%nalvg\ﬁrbser.

25 [0084] For example, a web service description in the form of a WSDL file may be
used to genérate an executable application in the form of Java code, which may then be
executed on a mobile device adapted to execute Java applications. Accordingly, the
mobile device need not be adapted to understand the standard web service protocols, and
web service descriptions need not be transmitted to or processed by the mobile device.

30 As the web services accelerator is adapted to handle standard web service protocols,
existing web services may be made compatible for use with mobile devices, and a
customized set of “wireless” web services need not be separately offered by web service

providers.



services accelerator 415 of FIG 4B) processes
standard web service protocols comng froma web

w@er3e8350@€. g. web server 405 of FIG 4B) by gePer/aBR(vg/050026
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code in a native |anguage of the nobile device,

thereby elimnating the need for an additional parser.
[0084] For exanple, a web servige description in the

formof a WSDL file may be used to generate an

execut abl e application in the formof Java code, which
melP0BBen be Furthouioed ipncreatimghinl accdlsvitereowphatpfikedint the form of an

ex . ieat] . AC j y.. the bile
S AR, Syl T s RTEP pe + ve
welntesfacosiode dinptdyoed oh she motslevdebics.eThd ter e tice piay®eised to obtain

need n e transm.tted.tq or processed by the nobile
ePudtla 5% e SRR b it Beiin BERERAR e ettt R The web
h ageelices Sicedhetatotl mag heSalapict @o RaBilee Wat, rebi V&l frH@ M€ Mobile device
servi ces may be nmade conpatible for use with nobile

delrugh the; psgr dnterface JRio Hepdart web seryjce dreigeols.Kiytput from the web

S edeWiEEBay @8I RiplRR A S M8 L riud thenQdidayrMeb service
provi ders.[0085] Furthernore, in creating an

aclO8BEl at or ASutgRUT 1%, 3 aveprservies deseriptim e GxecuWdiBllefile in this
aPRlatnBRY ia¥Bciafel SyifP R WAk X%f?wleﬁ% e We%gsreﬁgwg G elferator as

generaté a user Interface to be spl ayed on t
modsis¢rébed awithaespetite steps 810 ¢fflGr $.ace may be used to

0 iy 1 Nput r om: a mohile device ta .
f g@? F?]t ate & t\%%g ai%‘fé’rlx%?gc e£ :gfnt\h;% ?‘Z\%I?% i % TEME Bcegi\ébryvtig% &b services
acwetlemamt,ovhenmall dperaidapdefoied in the filesradaerdded. r ecei ved

fr e nohil vi ce through the user interface into .
St EBBG Wen sttt B e Bte, ST o riABiA BT RegPD sociated
s ewith ﬁl@utm&%/tha Wb [séaeicelé @plideyefied for ¢R op&etiod dvta@died ah@ep 712.
user..interface. 6]. At. step.710,. a. web service

de@gpéﬂpt i on /i Y@ f6.dng W;%BE*EWW @c}“ﬁ{nghﬁ?*% destatppyeg. the web
aseafel)ab QhicH ihifut dathePrIR Wt Geheh SnvoRESINEHDNE{iRE alBihe format of
services accelerator as described with respect to ste

51the gntigipated sutpphbg the Arebsesyicer ipe ajsaridemigied ffram dhe\gob service
fidegeriptiogommenced by the web services accel erator,
where ‘all operations defined in the file are

dd08Pli ned. AtewBIJ8.An the fpm7fsan aphkicationrts fapilitase thednvocation of a
ot . i ! . : .

© hs sop Lot ) BloTRY PREARRAGL Ul 0 sbitBilPudla on e
dentormitivachbitinegtag previoRs sepO@Ohethod %0 gFor tBample.Hbe application may
info ' i.ncluding the.d i nat i on .g. the web
QPR D BB, 4 B SRR 10T & prbftBe #8%er for one or
i muore iofi thetitymtswehuisel to ineke dredvdbhervic! M applidation will receive input
anticipated oytput by the web service, are also _

bt R S o T AV T ERsuEe gt Gt Sty thap they are
st valid typeNad efink@ btk weh sékpipt destiptdh. t Thefl plitdtioatnfay also be
the i nvocgti on of a web service, instructions in_the

h
I RFEPPBEE SoktHg IHarRAteg eclard iyl staln i dhomebe devicerns the mobile

device environment. For example, information on the device’s location may be retrieved

and returned to the web service. When all requisite inputs have been received, the
application may be programmed to automatically invoke the web service by transmitting
the input data to the destination web server in the specified format.

[0091] At step 720, instructions may also be generated in the Java programming

language to receive output data from the web service, in the format previously identified



i nformati on obtained at previous steps of nethod 700.

For exanple, the application may be programed to
wa@le@plsspo i n a user interface, entry fields toP@EI/GBRI05850026

user for one or nore of the inputs required to invoke

the web service. The application will receive input

data froma user of the nobile,device, and checks the

i nput data to confirmthat thé§ are of a valid type,

as defined by the web service description. The

apfrbincthe iveh semyicea lesoriptiong aod) tewimpliyt the elutpat data to a user in a user

informtion related to the state of the nobile device

mn ace, . . .
or e 1robi l e device environnent. For exanple,

I NfoORRt | on ArstdplR22d éhei ineiustidbrggadduoed ampyep & 18 @hd 720 etk compiled

and returned to the b servicge. n | requisit .
"SI S eodeBieg PTgE Ao, M T DY ForeyPYRa Java compiler
5 PrgliRbE 6f the cadelBaBiel ifRklaediifty @iecdglanebstggr vi ce by
transn1tt|n& the input data to the destination web
B

sel0P88] i n t Ha vepw mbodimnesisnal the iprrytipn dfava pptgeodsgor other object

| N&Jak Ushy QQ?CH@Xte@d%@ctB@ WIBRE! &lgafinktht PBnel@¥G of instructions and
programm ng angu%ge to recel ve out put ata fromthe

wesibsesuentcempilafionies thesq inpfruciprsyi ousl y i dentifi edfrom

th ser vy Ci L LA 0 : ' t:

ROD 5L A Bl G A R BRPN M Er AR e rom o
10 72Ruyva thiyecodesis rirapsmhitnd te thedmobkitt deviest spsh ey thed bEZProcessed” by

arg{ggﬁpi gﬂwigt N accel erator output file in the
f oF - ot 1ava %y?écoaé by a Java conpiler. Validation

of [0096] code Hray the perspegtivat ©ff d ke bhitlee aobiie | ddvicen web service

step.,. [[0093] In varian nbodi nents of the i.nvention, )
SeRlsyRRR g By ‘Grnbpouhiamt romy Wi IO A customized
di rwiedlésy”; vidkioh ddtavaiR@lel bd 1Gs hbteneg@8ay @b HProgfammer to create a user
i nstructi ons_and subseq(lilent conpi l a1 on of _these .
15 niggerizes jsperdfic (1o od Aplepied sYeh soiee WHES apptsbe divisRs accelerator is

asHeéadnRd. VAdchrdinas), WRAn&RkYE £Ry FRillthe ﬂfe%ﬁ%ﬁs\%@ﬁé@aﬁon of client
bytecode is transmtted to the nobile device, i ch

mespde e sppeembadpeddsed” by executing the Java

byfopespe. [ QP ind tPMd.NE RRE 3PEWnVLI0BIcaPANS Fhagtdm i trating a
nobi | e devi ce, web service applicationS may be

dopvaress @& dutometically gorssatingi qode in an eqbedinay aftibe inyention in which a
20 C u‘?g@ E@r&g& ac\%lgrﬁjco? “f’ssadagl%ﬁ 38 Q:o@ee %é‘h\éﬁkdr ?Q E.eas RSeritkd \With reference

not necessary for a progranmer to create®a user

i ntoeflGa6e Bpaligran iltwtracsibE dower daribetaen nbeowdere B@D gperated by a

web servi ces accel erat og.4y S i Ml enent Accar di.ngl .
¢ el ot B SrP RS PR ez R SR 0 (BGRREI oo sorvice
of provident ambdewdn seoines advbleeiteredlss .in [B0&Gmpke frplemagation of an
to H(% 8, Egne i s shown a | ogical flow diagram
i | R @WFHE IEBR¥ss of automatical |y generating

25 cop®orn an exdsad) Imeei off méhiR defiée that RRqhippadhi@ha Browsér 800 finds

services accelerator is ada&t ed as, a code generator
( €0y, or oG wek paryiecs thonsh ¢ Wek paiegdirectory 802.

[0098] At 812, information on one or more web services is returned to the user

through browser 800.

[0099] At 814, the user may then select a specific web service 804 using
30 information received through browser 8§00.

[00100] At 816, a first request is made for the web service description of the

selected web service 804 in the form of a WSDL file from the web service provider.



to FIG 6). The diagramillustrates the flow of data
bet ween a browser 800 operated by a user, a web

w@erosigm9di rect ory 802, a web service 804 (prorCTes#209§/050026
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a web service provider), and a web services

accel erator 806, in an exanple inplenentation of an

enbodi ment of the invention. [Q097] At 810, a user of

a nobile device that is equipped with a browser 800

finds one or nore web services through a web service
di[08t0tlry 80a.8180@OW|SDA fil1 @ssodiated witht the rselented rweeboservice 804 is
no rvi.ces.i r to the user through
bH%ﬁg%gngg%f%%d%3§%§ﬂ%s%%%g%?ﬁé user may then select a
sHeol02jc welAtsg2lyithe vib4sareicasg adcaleutsra86 hetiu@s e V@@ Application

t htough bro r 800. [001 00].At 816, a.first _reque

; DeiRor GRAT R «apeh b teler isPiseiticg 0 i monier 800,
seloatosd welnisgnyithe udisi grombraftar dacile RhdRIALtof ddvenload a Java
fromthe web service provider,[00101] At 818, a WSDL

f i 3pelicpsiop apsariatgd wiithyihe elected MR e iRSB4-ser vi ce 804 is

r qog 0fd t 0 AcRO4VRDuRLENEHS ThedRGal0RA 8hPhin 8QButaB108%ARL. in a Java
At" 820," the web services accelerator 806 returns a

J afyeghixg SiartEormephispegnestedbopropsprad). fi | e associ at ed
Wi e sel d i e 0 .
LOSRRGT o g5 280 SEond Reqbetuds ok B BEURAerigoseripion in the
t cfodpwhladX8DE filawé thepyplected twebrservsme didi toma thei web telméce provider by
S cted weh servi 8 001 04 82 the user . .. .
S e Ttk BBl i il hal s i eb{ieey 3fripton being
Javoasidereth by ehe(wgbaedvides adralkedatdr806 écpmeghted by br owser

8 01 05 2 sgcond request S de far the .
w&@%é&vi ce A&e@%r ﬁ’ﬁfw §ﬁl’| ﬁlet"fsfﬁocfaéq%n’(vﬁ#‘ the ?ﬁ%%ltfdf VPR sgyice 804 is
t hetsldes tirdvebabrvies ¥dceRrabér406r om t he web service

pr i&;{ by the web services accel erataor 806, to .
ori00! 871 hat AtHOnh SETARI THBAPPHFAIPB S SRR bY the web scrvices

COR8d161810R B0BY(eleh 8s \IBRHB&T With asfeRGeEkE FREOY) 8P rdtfined to the user
current. [001 06] At 828, the WBDL file associ ated

wi thrpugh drasesee 80Q d Crafirmalipy iof secgiph of therapplisatien byghe mebile device
WehaySH ifSRd3C HE LS AHRA ﬂé%wn[&@%néﬁ%?sso, an

execut abl'e "Java application is create the web
sdPPi1e8ls acdevaiaat onb@hserte ofjthe anvedbers sunpodt far web services may be

. = Q. t .
 HEEEI6SHP B L SERHBIE At e IF HSETnblGAD 0 v
apehiicanceierigyr minebawloptee tadmodwe arbegwdeepldg-spinagdd fargupporting a

t he user en the downl oad is conplete. [.001 08] In
v aPrSERE o S el e e R ST amiaor o e
sg00i0eels maywiit: thet@oelat®d oupuo fike Weih thedfoRRrofain édteutable Java

nmobi |.e devi ce. In these,enbodi nents, the b ) ‘
apchatlon mn one exampﬂ: 1mplementa(ti:1on 0 tﬁls emq)odlv\nl?ent of the invention, the

accelerator output file may be based on different languages or be of a different form in

=

other implementations of the invention.

[00110] Although the mobile device invokes the web service directly in the
embodiment of the invention described with reference to the examples of FIG. 5 and FIG.
7, in variant embodiments of the invention, the mobile device may instead invoke the web
service indirectly by transmitting information (e.g. operation parameters) and/or a request
to the web services accelerator to invoke the web service, as described with reference to
FIG. 6, for example. Where the web services accelerator is adapted to invoke the web

service on behalf of the mobile device, the accelerator output file created and transmitted



services accel erator may be adapted to produce a
browser plug-in nodule for supporting a particular web
W@ 2008/083890 r at her than a separate stand-al one PCT/GB2005/050026
application. [00109] Wile the accelerator output file
is in the formof an executable Java application in
one exanpl e inplenentation of this enbodi ment of the
i nvention, the accelerator output file may be based on
di fferent | anguages or be of a different formin other
i nipyt hemieb ativives aastletate to theembile devifnay bOinadt ¢veouhe compact, as
th ' evice | pv.ok . [« irectly i .
t e BB e Bt e W T ek IR0 e SR Strvibe locason.
r effoor etice t Gimlialexianpriast ofbédifGentd afnitle Fh@ntidn, buput from web

vari ant enbadi nents.qf the invention, the nobile ; .
ST Y | s FRod Yo ME M SRiPeS GGTITaNT e, Buppypitied (with
5 bymbdifib&ivnt, t if Nigsikddh @b MY 1oBild dedee, ARBERIHAA he output being received
paraneters) and/or a request to the web services . .
actEcdy &y dhe mobils Ioes- ¢ Morsreer Yerariapbembedigeniy of fisgnvention, the

Wi & §e?‘fi€€sea686|@erﬁt6r Fh{Pbe Bdapfeltio g%ﬁi’f@!oﬁe oMBBFSw @ rM&R for changes

services accel erator’ is adapted to invoke the web
seinvihe QUipHL lBah 49 fPesh” st ¢henges do deavmebile doyice. By adapting the web
ac%ﬂi&rsﬁg&ﬁer%fﬂl 'sfﬂlzln‘ﬁelc, Eﬁl@fnﬁgo&n _uTl" 3 dnk ﬁ%‘g%etct}ﬁverted into
web” services accelerator 't0 the nobile device nmay be

10 nestendwenvusvipesh? oppraaions.asDudhdo reetiiih etyphiesli clearsdtdristics of wireless
requir n S8, dihf ' NIANE I
B8 CEFDILE eV 8 TG DS, ByBes spcins
entypidalive previdef forhan iimpentd assr opeginte,f when welapsed to sgschronous

ma e received b he web services accel erator a .
T eplifoRe s W RYac i fralEfaies 5 ReOuRRa A pigbl, gevice may
Mofuickss ugavida, datadsidied 1dchignod the nbilp dévibe iwhile bemgiskielded from the

directly by the nobile device. Mreover, .in variant

15 er&f%&?sr% H?év"&]f Faﬂ’i‘éy Flﬁﬁ‘éaﬂg}”{?ﬁ‘ h’ﬂ’i@‘%b%‘é fepte ay also be offered as
acg aibsdrihioh td@érsPF dedrpt ed to nonitor one or nore web
services for chan%es in the output, and to "push" such

chifdésl to dpe PrBodmgnis f thejnveaip ithighenwryieas accelerator may
Sefivd ﬁ&?orﬁicﬁr%lzéasﬁﬁé Qb £i1Bs b inSssHBRREed ¥ DR PRASSIs. For example,
"pul | " operations may be converted into asynchronous
" pUBPI queréasder aunsics Dade phober digicipry ppiagistty systems) may be made by
c e C § : .

20 e e Al E SRty (L regigis (or other
apgitdctray porgistry gigehy) ynayris\irekessed by dlre welpsayviees agsederator before it
exig%%s%rﬁ&g oSN £2pRLLd to synchronous applications.

Whén asyncc}]r onous appe1 I'cations are used, users of a
nojoio €3jdevi de varynt sadbessneufs-dfahe atventital dnsgtictiond for performing the

local ly. on th bile device, while being shielded..

£ o At not & Bieeqholiggh RS ATEINE FeSIPHA HBVIR ERPodiment of the
25 | | iiémdioh ARGy bd RioSed G tothpute¥adabBOmEEa,0fhich ethyaiclide physical or

subscription to users, if desired. [001 12] In vari ant

ent5BEIREiRndyRTmedia fonfxaMPeon, the web services

aC[‘U@H ¢4t Or THRY iRlefforP &ab Ob&BnPdR&LBEd MRt Nreohld® %o OF number of
nmessages related to other protocols. For exanple, UDDI

querbedimenss.  Hloareyers itriuidlebeorndsisknod byi paseang siyillgd in the art that other
' egirisafltrsyan%yﬁltoﬁﬂﬁ)iﬁdﬁymg}e bgarﬂgdeb%ithout departing from the scope of the

30 invention as defined in the claims appended hereto.




t he web services accelerator and i nfornation obtained
fromUDDI registries (or other directory or registry

W@ yw5083Y0 may be processed by the web servi cesPCT/GB2005/050026

accel erator before it is transmtted to the nobile

device. [001 13] In variant enbodi nents of the

i nvention, instructions for ppé{prning the steps of a

nmet hod of processing a web serVice description in an

enbodi nent of the invention nmay be stored on
colaimssr - r eadabl e nmedi a, which may include physical or
transm gsjgn-type L f I 4], Th .

[ ni\j/l'e nt i %n @gﬁ b(ge?{ g%géggg iabg’éb \;%Mé{“, rcgeé%érpgi%g[ osjoah%b A %rweb setvice
of desordijpidn e atiaptedHomwase rwith tmobhilé Idevieesufizr 2120 302y said web service
persons. skilled in the art that other vari.ants an .

o TRiah: SRS b oHTS Shi Db VHE SR IHT st gaid method
scep@prvingtisstépdent i on as defined in the clains

appended hereto.Clains:_ 1. A nethod of processing a .

web  serfGTeREng R HEP sHRVICSHlesiptipk WIS 3 iy o8 sfiyjog @escription defines

descri phiigerrac tedaRbaekvicer use with nobile devices

(102, 202, 302), said web service description o )
conpr i sepgng ableast ang acgelsrataneptpgihilgifeom wgwb prrvien description, said
el ement Sefigls B%}#ﬂgng%maktsdrﬁ%pﬁiﬁﬁzi%% 2P{hich said %eb service
receiving a web servicé description, erein sard we

ser vi celeswiption [t i eptindeddi fssaih mottiler fevies, twhezeinetsid at least one

service; [ teleas r 0 - i
rom sargiEet Mbf ot 3Roly BRRmAES U Shdles WMMioh Affpred for
conpr i girogssitg byeasbbibndeviopt(109, 202)302)% epl at whi ch sai d

web seryvice. descrjption is optimzed for said ile .
tovi oo g it f R o e @Bt A o R sfice, wherein
file i ssafintdgbi dhezeecklvvator satpui file faldiates pivbeutionsapdatliweb service
for prqcessing.by a nobile device (102, 202, 302); and
transmi W%Wﬁﬁg%kdbg?aleast one accel erator output file

t owRérbil bR RaSteVAL BptitdaRzeitep SampriRt the€a®p &MRsolving symbolic
accel erator out put fj?e facilitates invocations of

saietrreiess Wetald web serviss dgsciipion enchdbatsaid atdeasepis acsplgrator output

atﬁﬂe@@ﬁ&se@ﬂ@ﬁ%@ﬁhﬂo%h@@eﬁée@ﬁ oROpREI ses the step of
resol ving synbolic references in said web service

description such that said at | east one accel erator

ouj put  fq j I I . SA] j j ' .
AP S BIRAAATN Gt (LN ARGl 66 s
s ubrseription ekaiedtsph assatiated vath weispatpreiocels det supppii¢dby said mobile

el t Snd [ i.fhakr 0 . 0 .

°\ SR G PSS S g 35t BEBLARELS M compres
whidemifping aaid settset, aabéxcindingopidisnbset figmsaidfat feust heaccelerator output
¢ Ogﬁ Qzlreséi%a at said creating step.

3. The method of claim 1 or claim 2, wherein said at least one optimizing step
further comprises modifying one or more names associated with each of one or more web

service description elements.

4, The method of any one of claims 1 to 3, further comprising processing said at
least one accelerator output file by identifying web service description elements that
define inputs to said web service, a destination, and a format for said inputs from said

optimized web service description.



identifying said subset, and excl uding said subset
fromsaid at | east one accelerator output file created

W@roosagxocreati ng step. 3. The nethod of cl ai nPAT/GB2005/050026

claim2, wherein said at | east one optim zing step

further conprises nodifying one or nore nanes

associ ated with each of one or, gore web service

description elenments. 4. The n% hod of any one of

claims 1 to 3, further conprising processing said at

| east one accel erator output file by identifying web
servicedescripfi e f | e t .
salg’d megges er??/dll(gdé ,09} lag!é‘s?;a %Sa@ile%) nrk%&g%g&gq \c’)érl&nggtjtség r&g%\isamce by
I npatsmitting impaadada apdaidriesddativabin s&d Yoremt,ced cedeplingooutut data from
The.met hod .of. claim4, further conprising invoking
sa?ab‘{[g(@bseéi\g?‘?/’iné‘%spﬁvett? 3‘1’\§mvf’giliﬁéte¥"nput data to said
destination in said format, and receiving output data
fromsaid web service in response to said_ invoking . .
step. 6.Themethadkaiany Bre hffaind 1P Wiessipsiq atlgass one optimizing step
WhghBENcotRirePbxtta8Rsd D& tBRtihFHBARE B4 Raitl Wt &ivice description,
conprises ‘extracting invocation information fromsaid
weindsqripgsaid deeatiopripigpmatipied st ori ng sai d i nvocation
information. 7. The nethod of any one of clainms 1 to

6, further conprising processing said at |east one

actel er athermeshadoof anfyi dng df\cldinie dttofoy furthepedmpraning processing said at
descri ption a L-ne | ts..k i b

scroft B RGPl MRy Oy 8 nt W BHE AL blements tat
s adefine yquitssto s8d web eerviet hndlotaiinmisapemiondaeanceap dadé oh said inputs.
on claim®6, further conprising generating input data

by conbi ning said operation paraneters with said

i ngocat it imethed naft clafin P.whhe depehliadl @f cimi 6) Burther comprising
further, caq ri%: n% inv%ki,n sigi d webp service b%, iy )

t r SFPSHURE i Y sHi iRfR§ 2100 OREFIPD RASARYEPTS | Wikh s invocation
I ep@drMiaiéh. Out put data from said web service in

response to said invoking step. 10. The net hod of any

one of clainms 1 to 9, wherein said at |east one

acgel er ghorm QP ¥k didin® 8C Piel SBmpriSiHS ‘ﬁ@ﬁ@ﬁﬁ@aﬁlo&eb service by
execution on said nobile deV|ce.(fb2, 202, 2), for )
obtraismitipe sHe inputidata tasped wed seriige Red Eapidingeytngié dgth dom said web

angl 04 inl BN 8KdeNY s rvice using said input

dat a. 1T.rgépheenetsﬁoglqgl}ﬁﬁgrs1y§one of clains 1 to 10,

wherein said creating step conprises the follow ng

subst epsp. i i fyin iC cri-pti. t

£ oo DRGSR Y08 SR S R Rt

s eompuiefilel esmpriiget code; adapted for execution on said mobile device (102, 202, 302),
for obtaining input data used to invoke said web service, and for invoking said web

service using said input data.

11. The method of any one of claims 1 to 10, wherein said creating step comprises
the following substeps:
identifying web service description elements that define inputs to said web service
from said web service description;
producing first instructions for generating a user interface to prompt a user for one

or more of said inputs to said web service;



producing first instructions for generating a user
interface to pronpt a user for one or nore of said

WO npens3st@® sai d web service; produci ng second PCT/GB2005/050026

i nstructions for obtaining input data associated with

said one or nore inputs; identifying web service

description elenents that defifge a destination and a

format for said inputs to said Wweb service; and

producing third instructions for invoking said web

ser vi cerpducingssasmdtinstigtiangifer eutgining inputdaty assegigred with said one or
destinqﬁ&%%q%&:said format. 12. The method of claim

11, wherein‘sard creating step further conprises the

subst epdemifying sebtdriige depcripgtivnedamantsethatetefing ptéstination and a format
elenen§§ tq?t defi ne oq}gyts_fr m said web service in

r espon<8" 1T PPRUS ATHRE STV web service and a

for mat greducgi Mird Uhddtutitonk rfomirsakidg Wald wel Ydreiee by transmitting said
description; and,groducjng féﬁ?th i nstructions for

r ecei vilARPtSaR SR saigdesHnationdn s f8MARt from said web

service. 13. The nethod of claim 12, wherein said

creating step further conprises the substep of: )
prBduci ?\l‘g‘lef methpd jof selgipic 1 .oWBer By saditopeting régPofiriher comprises the
dat sk ived fromsaid web service to said user. 14.

The nethod of claim 10 or any one of clains 11 to 13

when dégentidging weh setvidendesgiptinh elamantssthpiddefing aukpwgs Fompsaid web
further i L jng. i ryet | duyge :
said crsgg‘%ga{gn gesé%ﬁ?%éwg gi&l ng 20 esfdﬁlggp%ﬁg{cg}e#ﬁo% f%#nat for said
cl ai m Idutprts fomaisand ) séruict descriptiorpandsi ng processi ng

said at_| east one accel erator out.put fi by executin .
said comsittie R HERHEE 5wy BRoviht S 54 g from saia
15, whewés erd&l.d resol ving step conprises: defining a

graph having a plurality of nodes, wherein each node
represents an el enment of said web service description;

angh, r eorme mhdlitbdSFicthir 19 vikdréill s@fl cRag@Ssttp fulthé: doffses the substep
data structure having a root node.17. The nethod of

cl@fm 16, wherein said root node represents a service

el ementy9duchf ArNGRuBSH oA T8 BRakihPluRt A8 re@iVRDrom said web
servi ces accel erator (415), wherein said web services

accel ersgrdge tpégiiges. on a conputing device in a network

(305) in which said conputing device is coupled to a

nobi | e device (102, 202, 302), wherein said web

sel4i ceThaguathasl eftodaimi1§ op rayyprenefedaimg 11 to 13 when dependent on claim

10, wherein said creating step further comprises compiling instructions produced at said

creating step into said code.

15. The method of claim 10 or claim 14, further comprising processing said at least

one accelerator output file by executing said code.

16. The method of any one of claims 1 to 15, wherein said resolving step comprises:
defining a graph having a plurality of nodes, wherein each node represents an
element of said web service description; and

reordering said plurality of nodes into a tree data structure having a root node.



performthe steps of a nethod of processing a web
service description as clainmed in any one of clains 1

WO 2003/88359®. A conput er-readabl e nmedi um cont ai NPEYGR2®EH50026
of software conponents for the web services
accel erator of claim 18, the software conponents
containing instructions for pﬁéégrning the steps in a
nmet hod of processing a web serVvice description as

clainmed in any one of clains 1 to 17.
17. The method of claim 16, wherein said root node represents a service element of

said web service description.

18. A web services accelerator (415), wherein said web services accelerator resides
on a computing device in a network (305) in which said computing device is coupled to a
mobile device (102, 202, 302), wherein said web services accelerator is programmed to
perform the steps of a method of processing a web service description as claimed in any

one of claims 1 to 17.

19. A computer-readable medium containing a set of software components
for the web services accelerator of claim 18, the software components containing
instructions for performing the steps in a method of processing a web service description

as claimed in any one of claims 1 to 17.



