-1- Apparatus and Method for Aggregating Web Services [0001] Enbodi nents of
the invention relate generally to web services, and nore particularly to a
nmet hod of aggregating web services in the generation of user interfaces 5
for conputing devices. [0002] A web service can be generally defined as one
or nore application functions that can be invoked over the Internet using
a protocol. One exanple of a protocol that may be used in this context is
the Sinple Object Access Protocol (SOAP), 10 which may be used by

I nt er net - based application servers, also known as web servers, to provide
web services. SOAP is a protocol that is often used in the exchange of
information in decent raI i zed di stri but ed net wor k environnents. [0003] One
goal of web serviceg : Met ‘ b Safvidehe web to provide
information that is machine- readabl e. Unlike traditional client/server
nodel s such as a 15 web server/web page system web services do not
typical ly provil§80tlhe uskémbyimentsolghaptrinten relaereniraiyer trak eor(icsl gnd nisut
instead share %ﬁweﬁw gg&zﬁod &%E‘Qewﬁ gwm QEESS Ethe gmu%&lhof%s&m&%e@mt' ¢
interface across a network |'ications are capable of interfacing
with web serdi C{Q‘swnd’é‘&‘éi‘bﬁ]éi;% may add web services to a (Jul (e.g. a web
page or executabl e prograrr) to offer specific functionality to users. 20

[ 0004] Furt herrm(r)@ diff t applications fromdifferent sources can
communi cate wit ch ot \?\‘E‘Ylh‘bfft” bagenstidly veinet &t oin o B WHTCAHMY web
services are ndhnctlaﬁditﬁﬁlcai&anl&d’lo@ﬂﬁlchﬂ@cn@@@Ihghbfb@acﬁl}/ﬁn@@k@xﬁpl@dﬁﬂgr amm ng

| anguage. This fl exi nore s ted busi ness-t 0o- busi ness
applications ad" ?N%‘fop Rlﬁ'sm breéls%c{fﬂwfs%‘fqn@é'tléﬁg%gﬁé G HEERS PLRRU ésf?%r e
client-sidelCpr @dﬁ@&llaygacmtﬁu&i@ftlﬂt):mb’ebdsﬁ 'qi)ﬁmﬁlhapﬁﬁbezQﬁbc[ BR0Aks EEH seS\le[ﬁ){cB

appl i cations, pt1 at | .onship

Y, 26, SULT K
bet ween a user c\itn(‘lialoWC *8 'pag d} Iag écdoi/&tég ?Ojfgeé‘rm’{t%ﬁ?gﬁéﬁ‘:h "giSer interface
on a conputi ngnfdemtleem C&nfdmahmébiztslelrmdoetwohiomuemmentshl slim tati on woul d

typically be O;@ r esé"{ eg%%l o\f%/e{) 9&1:1 dgcgrlgtoqhé’%g Sfﬁa:?tﬂl@ullecoq’ttﬁeo\pe% to pmvﬁa ny
appl i cations, | e pag represe

aggr egati on of Hﬁfamﬁﬂpﬂt élcitlyp?e@i]l@?ledhbla sl uaénioyal caens/‘mgaz emddesucaes action
may result fgn sexse&gél/v&emege @gfe&l%@o s@mwd@m @Jaddg%h&}(%ﬂna'\/any web

services are design orm snal t asks uni
modul arity per ## lcaiéegﬁﬁ@@&aciﬁ W%H“hli‘é‘ﬁ%ﬁhm\ﬁél@@é& ipEie letd Fdtprescwes el opnent

of applicati onsirough-a programmatic interface across a network., As applications are capable of

interfacing with web services, developers may add web services to a GUI (e.g. a web
page or executable program) to offer specific functionality to users.

20  [0004] Furthermore, different applications from different sources can
communicate with each other without extensive custom coding, and web services are not
associated with any one operating system or programming language. This flexibility
allows more sophisticated business-to-business applications as well as more sophisticated
browsing models (with more client-side processing of data) to be developed.

25 [0005] For simple applications, it may be sufficient {0 have a one-to-one
relationship between a user action, a page displayed fo a user through a user interface on a
computing device, and a web service. However, this limitation would typically be overly
restriclive for more complex applications. In many applications, a single page displayed
o the user represents an aggregation of multiple types of data. Similarly, a single nser

30 action may result in several types of data being examined and modified. Many web
services are designed to perform small tasks or units of work; this modularity permits

aggregation with other web services in the development of applications.



[ 0006] One known solution for aggregating web services is for a programer
to wite custom zed code for a client application that provides this
aggregation. Typically, the client application provides the aggregation of
web services to provide a neaningful end user experience. However, witing
custom zed client applications requires time and 5 skill. These client
applications nust usually be distributed to each endpoint (e.g. client
conmputing device) before they can be used. Furthernore, client applications
nmust also be rewitten and specifically custom zed for each target
platform [0007] US2004/030740 Al di scl osed-a nethod for generating a new
web service. The nethod includes identifying first and second service
conmponents for [08€flusi onOhwkipwnBoluhryionkdsiaselngived serTives inBr howEusBE! Ser vi ce
detectors to | Oﬁﬁﬁa%u%ﬁbéda&hefo\{\@Qllc?@ﬂp\f)h@i%%n @i@ﬂng\}ﬂ@glﬂﬁy %0{‘0}3% ﬁ ?‘? i a!ly,

devel oper whereby the devel oper makes a sel ection to | dénti

second servi ce édfshen F@moqﬁévﬁ@V@iﬁﬁé%mﬁ§Oéﬂﬂé“¥@“%ﬁt@@ﬁéﬁ%@@mﬁ@é%e

conponents in &u%&&mlzeh@zg:ehﬂgm%t WAz BRMMER B6f WhiSRato N eBuitd §mB MY Web
servi ce hasegeen ener at ed it is advertised on a conmmuni cati ons networ‘k

(for exanpl thSél - PR 2BRlicpiang, guatasu)y Py BFEntedHq & aGhen ARt 6F £ CHins
di sclosure is &oﬁ@ﬁﬁﬂ@&fe&c@&l@f(ﬁ&tﬂ&ﬂ @R bQ@éé@' PRIRMord, @BEnt s &I BAWLIESS: @

devel oper's input to ne new vi ce. [0008] U82003/ 055868 Al
di scl oses a serVI'd&" gﬁﬂif§%€&5’ﬁuft8‘81z\é\$ fe*i?r L bl a%@%l opers in devel opi ng

new web servi cg60020 Sumrsrop4OOA0]A1Bisbosts aentitd 0 ceieating el nWen sdratat e

?:2?{?L;¥et?h2g§ﬁﬁ%ﬁ§ ﬂ%ﬁgﬁb@gagnp%%mi]S?lfkgg%V¥%%§mg§%hgﬂlﬁ”muﬁdTareqU|re
progr ammer stQ o nawived seust. oﬁﬁme«dhcmades se1[v€);@ ﬂ@l]:ctbns t@lohﬂt@z&dﬂz&mtsel@f%i e
Isg;/\?rf:legnl nt g::}tg gjl ?%S%\éé 82@!’6% nt gt ;feg% 1x,fdevelo£%1 nq eg I (s:e ect1gn taq&%;}?gafﬁjl:ngd web
conput i ng devi cesohépaigicpraypongnire The devobpéios rhid ﬂqencstpep&i thése cormpmins img  at
dosori pLion camy E e e O e o DR P
define a web séfrlwfé‘félﬁs‘?dfﬂf’ef’rqoaé@ntcéﬂ@aéﬁw@fk (g0 pramdd the Intofetivs beiser vi ces;

processi ng 1%ai dvalable EREE mOAS) Wekls 38LYRSs §%f%§&afpbﬁ’éah&pdévglo% gRtdof y at
| east one first web service requiring one or nore inputs tal nabl e by

i nvoki ng a secOREFERIERt divelargr 1%?@&541%%‘%? PEW WBT SSHEES- ser vi ces; and

generating a U$moa] nt erftmeoimsss@m dﬁ@ﬂ%b‘ﬁb@ﬁc@&\‘ﬂp@ﬁ&@ﬂ%&tﬁ%ségy perform
the foll ow ng ste glonlnltl |on of an invocation of said. at |east

one first web éig‘rc PEE; “‘ik?f GRTAG™ W sexvices.

20 Summary
[0009] Embodiments of the invention relate generally to web services, and more

specifically to methods that facilitate the automatic aggregation of web services, which do
not require programmers to write customized code.
[0010] In a broad aspect of the invention, there is provided a method of
25 automatically aggregating web services in generating a user interface for a computing
device, the computing device being programmed to perform the steps of: receiving at
least onc web service description, wherein said at least one web service description
comprises a plurality of web service description elements that define a web service
interface o each of a plurality of web services; processing said at least one web service
30 description to identify at feast one first web service requiring one or more inpuss
obtainable by invoking a second web service of said plurality of web services; and
generating a user irderface for said computing device adapted to perform the following

substeps upon. initiation of an invecation of said at least one first web service; invoking



-3- one or nore second web services to obtain output data from said one or
nore second web services; and invoking said at | east one first web
service, using output data fromsaid one or nore second web services as
input data to said at |east one first web service, to obtain output data
fromsaid at |east one first web service. 5 [0011] By identifying instances
in which the input to one web service may be obtained by invoking anot her
web service, a client application that provides a user interface which
aggregates these web services may be automatically generated. [0012) In
one enbodi nent of the invention, various wéb service description elenents
contained in one or nore web service descriptions contain nanes of web 10
servi ces and i npiit®% OB stelrdyepyrrises o AEtn auhedatadipnesaprad et monristrert! welni ng

convention.  ThidsviéedCink idv@ki@s sad Q@ua@ircﬁb Aat ivme%cevm¥% i {’PCHH Eal& 100 ne
web service may be obtai ned by invoking another web vice. [0

anot her enbodi MR HFECPHEVEIRFRIRC Srinpyl f ﬁ@ﬁﬁéﬁQSWémﬁébéﬂv@dﬂaﬁeﬂm@ﬁ@nby

users to invoi ca;amba@ﬁbmis@laa:1e§snshcqu§twt> s@@t@ output by invoked web

services is @ ?ﬁ 1% to users t hrough one or nore user interfaces. By

i dentifying Sifls in Ph& W@“HEP?SFH%B@l%?”@%%?gﬂ%ﬁﬂwﬁﬂ%ﬁdﬁyééta

di splayed to usﬁﬁﬁmﬁmamﬂ®uggeﬁmh&kﬁmséWkdmamﬁtﬁﬂh@ﬂﬁn%ﬁgmoﬁ&%%MQﬁ may be
service, n user jnterface which

285?;32? et noe B tlaE B ARk %Séh%s%%eh‘fé?eafr@ﬁ& PoTHPR b EcatEher

enbodi nent of Hﬁ@1ﬂnventhnmebmbmhmahofm@mwmdﬁﬁamhﬁmﬁﬁﬁ@hVﬁQd@&Jt@@ i nput by
P

users to I nVOke é/}ﬁ:lﬂts%gnt lngi?l‘?l OI}Q&SIH(())IEENQ]F'&CI%(?J(?FCIII?{}EIE Cag I!l?l\ﬁ%)‘il .?Ng]é\é\gb

services is dis o user Fou
specific ust} mxveqea@tdumm tPeveh ser&lcescthnoycim@ tmﬁpmdm@uﬁmﬁahxamg@omnmmput

field) are det eﬁﬁﬁz‘é@ﬂﬂag Eﬁ@[lgrﬁl RsdebanTe %ﬁ}t\l\e ne ¥y 961'9 RY! It[né%fi%ﬁ%tﬁm@ anot her

service may be obtal ne nvol Vi ng anot ner servi
enbodi nment of ﬁﬁémWhWéﬁ¥¢ | wel sygiee. interface is prOV|ded that 25 permts

users to expliqobly ass%'a%tﬁeﬂ@%@ocﬁﬁa&%'oﬁﬁénpr&i(tloggﬂlga de W9 é’gﬂjeggsﬁ@RH%S of a

specific web service may be obtained by invoking er web ser Thi s
i nformati on carfSEhHEINvVosE WEk sdvies: ifj’ér‘?é@&ftdétaammﬁ/@mmkcﬁ welesel dese isdhipbtied

aggr egat es tsheseuiRbhsREN b@@cﬁ mdB 1 Rf infBRek.l I@%id&ﬂlfﬁﬁg P&h%ms@f A Eﬁﬁhéo [0016]

These and ot her. features nbodi ment s of e invention wl e nmde

appar ent from tH&" %TSF‘S\W%&‘JW%? APIRYA o Wetshat gfegr s Hekanipryt F?é’néé’éb npanyi ng

drawi ngs, in whivebinay be obtained by invoking another web service, a new user interface which
aggregates these web services can be generated.
[0014} In another embodiment of the invention in which input data is received as
20 input by users to invoke web services, and output data output by invoked web services is
displayed to user, through one or more user interfaces, specific user interactions (e.g. a
copying of output data to an input field) are detected and used to determine whether an
input to one web service may be obtained by invoking another web service.
[0015] In another embodiment of the invention, a user interface is provided that
25 permits users to explicitly associate web services by identifying which inputs of a specific
web service may be obtained by invoking another web service. This information can then

be used to generate a new user interface which aggregates these web services.

Brief Description of the Drawings

3¢ [00186] These and other features of embodiments of the invention will be made
apparent from the following description, with reference to the accompanying drawings, in

which:



-4- [0017] FIG 1 is a block diagramwhich illustrates conponents of a

nobi | e device which communicates within a wireless conmuni cati on networKk;
[0018] FIG 2 is a schematic diagramillustrating conponents of the nobile
device of FIG 1; 5 [0019] FIG 3 is an exanple structure of a system for
comuni cation with the nobile device; [0020] FIG 4 is a schematic diagram

that illustrates a nobile device connected to a web server over a
connection in a wireless comuni cation network; [0021] FIG 5 is a
flowchart illustrating a method. of aggregating web services in 10

generating a user interface in accor dance @it h an enbodi nent of the
i nventi on; [002@) EIG 6_1is a flowhart illustrating a nethod of
aggr egat i ng webt®@afli cesti%h ! iyjeharkatisamn ahigh dusianssphpeent of ameblcdariece wit h

anot her enbodi neRtkh @erh&}@calo@w&hlaq)ﬂzeze@@&bmh@&%é&n del@,/ 1S a schematic
di agr am depi Ctl@ %serl es. of exanple screens displayed to a user in an
exanpl e i npl emetPAPi on of 'GaA iehisbaratie Aler HFEaingrempprsats of the npatlegavise

[ 0024] FI G 1 i&"I&Gbi,ock di agram of a communi cati on system 100, which
i ncl udes devi c 192 t hat comuni c%t es through a wreless

pnobi
communi cat i o“?‘n @Pm%]rk 1 RS T el i e Z‘SW‘é‘FB’FéWWUW?éIP&H&thé vi sual
di splay 112, a kebilkdarick; 114 and perhaps 20 one or nore auxili ary user
interfaces (Ul) , each of . whi hISCU 0 a controller
Control |l er 106 [Pé%@l S0 coﬁ’pﬁlesdlsf G| ’ﬁgll‘ag‘é&'lg éfi/atf(slﬁlf*)""bt‘l?&ﬁ‘gi"'é*f)\?@imd o
circuitry 108 andeb mrveankenmandiion 111[:0@2:5:]55 dymph@ddaliyn ne@0diky ol | er 106 i s
enbodi ed as a al pr I runs operating system
C[%Bé{ lg[%e§§s r}ﬂ)ev%ﬂ% 111 gp%ga%n?f%lap%xlcoatﬁ wlg W%Iefry

software in ry conponent
nornal |y com r cﬂeﬂ@W@t"aIUBel @ﬁ@f@@ umcqaﬁann@mﬂh an chewiloend G2he wherieas si gnal

processi ng opelrnggggg?ns asg@ack ﬁtaefﬂ:w‘%inllﬁ%%g@%%ﬁ%cﬂﬁld&w%%%g@ S, AL Lypically

performed in transceiver circultr erfaces with
devi ce di spl ay Bfn%@“ﬁdUb(ﬁlﬂé‘?}faé?1nr?é@,<éiid\ﬂe(ﬁwiﬂmr®m¢aftmlmdun®t cfrté@nmmhmr,m i on,

user inputs, andozdihe |ike.7 Keubeahde &ildam d %ﬁ:@ qglcslg?c 91 hane type

keypad or full al phanuneric¢ keyboard, i1's nor provi or entering
data for stor ad}@P 2O B 1SS ek Fixrapls ooRlementasionat 4Wbpé1metlfr<éﬂ§rﬁu§§i1@n to
network 1045 a tel ephone nunber to place a tel ephone call, conmands to be
execut ed Details
[06024] FIG. 1 is a block diagram of a2 communication system 100, which includes
a mobile device 102 that communicates through a wireless communication network 104.
Mobile device 102 preferably includes a visual display 112, a keyboard 114, and perhaps
20 one or more auxiliary user interfaces (U) 116, each of which is coupled to a controller
106. Controller 106 is also coupled to radio frequency (RF) transceiver cirenitey 108 and
an antenna 110,
[0025] ‘Typically, controller 106 is embodied as a central processing unit (CPU),
wiich runs operating system software in a memory component (not shown). Controller
25 106 will 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
30 provided for entering data for storage in mobile device 102, information for transmission
to network 104, a tefephone number to place a telephone call, commands to be executed

ot mobile device 102, and possibly other or different user inputs.



on nobile device 1.02, and possibly other or different user inputs. -5-

[ 0026] Mbbil e device 102 sends conmunication signals to and receives
comuni cation signals fromnetwork 1.04 over a wireless |link via antenna
110. RF transceiver circuitry 108 performs functions such as

nmodul ati on/ denodul ati on and possibly encodi ng/ decodi ng and
encryption/decryption. It will be apparent to those 5 skilled in art that
RF transceiver circuitry 108 will be adapted to particular wreless
network or networks in which nobile device 102 is intended to operate.

[ 0027] Mobile device 102 includes a battery-interface 134 for receiving one
or nore rechargeable batteries 132. Battery 132 provides el ectrical power
to el ectrical g? Q8L t r y Mabilprdyice dOdenceompppicatimicidyals tey rgcpives f ace 132

provides for a pmehaiiGal signg ﬁ]egl ﬂt\@&kn{)&@\hﬂ QQ/H‘QI@&J[IHLQ Q;d\,\/ﬁLc1lrthlé epy 132.
Battery interface 1.32 is_cou to a regul ator regul at es

power to the de9Wﬁ@ﬁ“W%%%mﬁﬁ@§P@ﬁH@%ﬁ@@“T@?Kﬁ§Sﬁﬂ@ﬂvﬂmﬁﬁmaﬂﬁﬁﬁapmian RF

transmtter of Rﬁsﬂ;fy@ﬂ&ﬁlﬁigﬂ@&odﬁﬂgraﬁ&'éﬁc[%uaig&clﬁm&y At &/ depkbde Rt Urned on
only when it twork, and i s otherw se {urned off to

ndi n
conserve res %‘éli% “S?IH’rgﬁf‘%%%f ?fm‘s‘éﬁeﬁﬁw“‘r“@c@ﬁ Vit begrdaptpd topade @i WiEIesE | rcui try
108 is typlcalIMﬂ@ﬁkbﬁdﬂ@@kkm\ﬂm&n@ﬂm@ﬁ&mkqogﬂﬂﬁ@ﬁﬁﬁuiimﬁﬁMer until it is

needed to recei gnal nf o during designated tine
peri ods. [0028] fb@%@: e d@{?g%e éeiﬁ%%%@ﬂ&‘?%é ba%‘iﬁh’@teéljawﬁééﬁ“ THENVEPERLY t y

Modul e (SIM 14@orewihabeibs beonie tike Bateyas2 pﬂ’c\ﬁﬂéste@tfdttﬂcll pmlat toelegheivdice 10? at
a SIMinterface n:lcﬁi%['y i 1!1 0 196%\'1(‘% ﬁ)”s un[egl baXeD n'?e)lfagef &%nven%F? a&é?vlﬁsaén‘g(ﬂg_"@ ard

used to |dent|fy an“énd user SErib and to
personal i zel@ hecleigidabmpneationiyr piitverl 3z hBagsy inlAfadedde isSolldd0 a redubieor eii | e

dev' ce ter m nal Wlinéh 1%%’%137.&#0'“%1 %ﬁ%r%k an%lhblg ?10 % Y1 Eni(ﬁ 1&@9 O%CE]A‘II?)H% Blljlvﬂ { el €SS

network 1.04. By ins Into no evi ce n en can
have access t draapiteid Ré‘l tranggpiviy oichigy 16%ds anbjelsbys@m\ﬁume@on quBi Wheb4Qis

general |y includgs I nce
SIM 140 is couplednf%gggﬁﬁ?§?%¥?g§g“E%QQ£%1&P&Cgﬁgﬁkggf&gi gﬁ%%%??%ﬁ er 106

t hrough comuni®&€&HiEd 1Y Frasceigucicpiny PR sty niestly ﬁ@mcﬁl}'y upped o rbepepdrtrer, SI M

140 cont ai NS SR eHSRI it RaTaR ek RUeh 3% AfbhM B8t 4 laalll QbdoGea
Subscri ber ldentity (I 4Sl). A; aévantggelo 1t}smg( SIM 9 IQNQ #ﬁ%tigﬁﬁ

users are not HieC¥ssarily bound by any single physical nDblle device. SI'M
140 may store gdotdi OnalMoM&QleLdlfOQro!ﬁ&EtﬂeQﬁhnngdebE@lbmbédu%r Meyic@nas el |,

: E?LE%??Oﬁat et%v 2 g connec?ede%cr)] glai[lzcﬁc mllrrl]cfbole gatlcle()]%Q %tnadSI]r\/IeI%E:PfEmecl?ﬂ’ll SIM 140

is one type of a conventioifal “smart card” used to identify an end user (or subscriber) of

20 mobile device 102 and to personalize the device, among other things. Without SIM 140,
the mobile device terminal is not fully operational for communication through wireless
network 104. By inserting SIM 140 into mobile device 102, an end user can have access
to any and all of his/her subscribed services. SITM 140 generally includes a processor and
memory for storing information. Since SIM 140 is coupled to STM interface 142, it is

25 coupled to controller 106 through communication lines 144. In order to identify the
subseriber, SIM 140 contains some user paraimeters such as an International Mobile
Subscriber Identity (IMSI). An advantage of using SIM 140 is that end users are not
necessarily bound by any single physical mobile device. STM 140 may store additional
user information for the mobile device as well, including datebook (or calendar)

30 information and recent call information.
[0029] Mobile device 102 may consist of a single vnit, such as a data
communication device, a cellular telephone, a multiple-function commanication device

with data and voice communication capabilities, a personal digital assistant (PDA)



[ 0029] Mbbil e device 102 may consist of a single unit, such as a data
communi cation device, a cellular tel ephone, a multiple-function

comuni cation device wth data and. voice conmunication capabilities, a
personal digital assistant (PDA) -6- enabled for wrel ess conmunication, or
a conputer incorporating an internal nodem Alternatively, nobile device
102 may be a multiple-nmodule unit conprising a plurality of separate
conponents, including but in no way limted to a conmputer or other device
connected to a wireless nodem In particular, for exanple, in the nobile
device block 5 diagramof FIG 1, RF trans@ei ver circui try 108 and antenna
110 may be inplenented as a radlo nodem unit that may be inserted into a
port on a | apt oppaiderhpuwaelessicamppigativase a coppier|izgetropitiop aputeerl moddod i ncl ude
di splay 112, keyhoa#id: r [ | er
106 enbodi ed as thlga cc}%rpjfé{%bé@agl& mmd blégﬁlgiu?% 1%:{%%62‘%1%&%15%%%6{%%& Bt
conput er or ot HEPEEE AR HETudiHe PRED Ry Wéhb%iﬁ‘l’(bm@fwwlr@ csshercdsiauni cati on

may be 10 adapt@ﬁ'net:@d Wﬂﬁ@&ss%dé}ﬂdhﬁ;ﬂtﬁﬁlﬁi Y(@leihr@p?ré e ﬁﬁﬂlﬁé d@bm@fx]ogﬂ:

transcei ver ui tré}f% and antenna 110 of a single-unit device such as
one of thos dé BRI G e ragsreivert ingny LS andapiepit 0 znapky imppgraeniedmpr e
particul ar i nplaassobatie inesadesakibet:diabahol B & ehabicoRph@. 1[{mhike, device

202 of FIG 2. 030 Vi ce cates in and through

wirel ess comTurJi{‘c lftf)’%)ﬁom%l W@gﬁb diéﬁp%ajf M%"‘%%h‘i AR nespe Epeggaty Uls

wi rel ess net woriks, bﬁdc@r&oﬁﬁfﬂf@ﬁ gmb@ﬁbdﬁﬂ meaempuuelmw thbﬁl@&ﬁé:ﬁ}ﬂﬁt?@-@lk@t Radi o
gi es.

Servi ce (GPRS) bal
Wrel ess networ Q‘%ﬁ% TReiu %’éﬂ gh gglé lglfil}ﬁ (rdB?'}’l%%fn“glﬁzlwg %‘WT‘@%“)‘TQ@’ i th an
associ at ed towedapstdad P@medi];@anda:ﬂkbhclbfess&m bmmohg KewmdnedeiveMaching 208 aal Home

Location Regi Sty %%gl'tgz)oag‘géalc @11118(%\!}6&5%11%91% &gs c%c%%be&%&e§ eé\élgﬁjc%ﬂ GPRS)

Support 20 Node uppor
MSC 122 is co@p‘h@ﬁlQ201133$@f01€21®01&md’mttldalamplamdmtatm an étsomireld 1atg e frlagisn & PubI iC

Swi t ched Tel ephoRBe dNelwes ke GIBSIN) 124. SGSN 126 is coupled to BSC 120 and
to GGSN 128, which is in turn coupled to a public or private data network
1.30 (such as {989 nt er Adebile dpyie 103 pothmyunieasesih anfl hyuslBCrdep coBBSNEatio6, and

GGSN 1. 28. 185 L8Q3&liost at ﬁi@&ﬂl@(ﬂéﬁn&&;oﬁlt}] ?(%mi{,s@i%@(ﬁk\i@éf ls%BxﬁIgjul%@m and
station 118 and BSC 120 are together referred herein as the fixed

transcei ver eq8fBHBRE. W‘ﬁ%%"“ﬂak%ﬁk‘iﬁ%% oBivire I(GP%%MP% ﬁéﬂlﬂbab?yé‘@iﬂélgé Mbilel ess
network cover ages¥ipictaopie. wlelage. lﬁm(ﬂf ABAnH R 2 62TRRMYconk@fcelHRY 1@ as a

"cell". The fi {(Vle[g altl gggcszeﬁF t\clugvgx sta on tblrlea g\%lrtrc]‘hgrfo (%e%{gm {MmS((T:)altZIZOaaniileg nal s
" Location Register (HILR) 132, a Scrving General Packet Radio Service (GPRS) Support

20 Node (SGSN) 126, and a Gateway GPRS Support Node (GGSN) 128, MSC 122 is
coupled to BSC 120 and 1o a landline network, such as a Public Switched Telephone
Network (PSTN) 124, SGSN 126 is coupled to BSC 120 and to GGSN 128, which is in
turn coupled 1o a public or private data network 130 (such as the Internet). FILR 132 1is
coupled to MSC 122, SGSN 126, and GGSN 128,

25 [0031] Station 118 is a fixed transceiver station, and station 118 and BSC 120 are
together referred to herein as the fixed transceiver equipment. The fixed transceiver
equipment provides wireless network coverage for a particular coverage area commonly
referred to as a “cell”. The fixed transceiver equipment transmits communication signals
to and receives communication signals from mobile devices within its cell via station 118.

30 The fixed transceiver equipment normally performs such functions as modulation and
possibly enceding and/or encryption of signals to be transmitted to the mobile device in
accordance with particular, usually predetermined, commanication protocols and

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



to and receives communi cation signals fromnobile devices within its cel
via station 1.18. 30 The fixed transcei ver equi pnment nornmally perforns such
functions as nodul ation and possibly encodi ng and/ or encryption of signals
to be transmtted to the nobile device in accordance with particular,
usual | y predeterm ned, communication protocols and paraneters, under
control of its controller. The fixed transceiver equipnent simlarly -7-
denodul at es and possi bly decodes and decrypts, if necessary, any
comuni cation signals received fromnobile device 102 within its cell
Cormmuni cation protocols and parameters nmay-vary between different
net works. For example, one network may enploy a different nodul ation
scheme and oper &edapcyuidinepdny decpdgaahéicesistihagresttiery setworikgion efG032]
The wirel ess |iRkidaliodf mbliSdoticd RRIERENES R NCorAhuliRiE: HlofLaE &t channel s,
typically different radio frequency (RF) channels, and associ ated protocols
used between WHFEIEEEIRETROP quﬁ/fawt ponPke T ool o noarorRPag fapinel i s
a limted resouf @eibRatodullisdt schEnCARDBEME b difif it GRNeMcillUad Bnd: hifbigs 1 N
overal | ban @ﬁ?ﬂnd alimted batten%FKpomer of nobile device 102. Those
€

skilled in att appr &% Hreess Hult 15§ || &guesHEt QiR Topoe Jiffora chppels,

p[ at(-_:F ice rrayt i rugbﬂ.tg@ dires did]' ht ds ﬁqu%ﬁ!; k) gﬁz@zﬁ@s,%ﬁc}’ yeestidau ﬁotﬁéo}?&ds&{be@«ﬂ%m( or
station sector), .depen uppn desjred. over expanse . of networ
coverage. All ﬁ%???ﬁ@%?mkggﬁﬁ%ﬁgﬁP@dﬁﬁ?]Qé‘éﬂﬁ%@%wgﬁﬁﬁﬁhWﬁP%WﬁW€E§%Ftches
and routers (notussbhownjervedpmpicalyl dael o yitsiubitekpl RndatnenRk 2 GORET Rkher S.

permanent 15 dAra (UOHL A RBr) B aRUEd 1 os ke Re R R rafPReRE s
tenporary dHt a i stred pastioroipiylieciudddvidels of &02, cadirseend by oaatindnd (caketist or ed
in HR 132. In ga yalLce. cald . ] bile  deyice 102,.HLR 1.32 is
queried to det eg r m&ﬁggﬁeﬁgn%gk éraledﬁ“tg 1?e1ld6>g%1{a?%x”9%s Orﬁ% t‘lv?%c ¢ ‘?&%gSeAEcB’E‘.“”‘*‘lA Visitor
Locati on Regi steemp¢ngpRmag e MBGeaabby mulvige patvbésoing rduors @ogihowp), aftrbliedat i on

areas and storeg fhfigidalRnRholtesg mobile devices that are currently inits
area of 20 responsibili é_y 1']I'hi s 1 ncludes parts of the permanent nobile
o a

devi ce data thdaPO%3ve b mehitdevicesd@? rasiptaradDRin Bty ok phasatvl, Rerfierenf ast er

access. Howevergatidien Mol dM3te 1082serMBYord) §0waP S tglﬂ%d'i‘ﬂg dsth Auéh 1:0gahie dat &,
such as tenpo tionall t he LI'2 of MSC 122 can be

:naﬁ‘[rFé i,dentifications. , y _ 4
enhanced for mSFESRY FI2EBRAY: [caidy aeaRionlibR 18RS casidf Aspice @bromeliteyi ces
and functi onal ideycd W2GHIRAYE RGuéRA (CAh@Mint 1Mt &adl dr Sroild &hice agn. be 25

erfornmed nore ficient via S 126. and. conbi ned, GPRS and non- GPRS
Ip ocation upd arf&eegxfftor Lﬂca’ajox Register (%Jﬂ) ogMSC 1291'3 responsible for a group of location

arcas 'a;nd stores the data of those mobile devices that are currently in its drea of

20  responsibility. This includes parts of the permanent mobile device data that have been
transmitted from HLR 132 td the VLR for faster access. However, the VLR of MSC 122
may also assign and store local data, such as temporary identifications. Optionally, the
VLR of MSC 122 can be enhanced for more efficient co-ordination of GPRS and non-
GPRS services and functionality (e.g. paging for circuit-switched calls which can be

25 performed more efficiently via SGSN 126, and combined GPRS and non-GPRS location
updates).
[0034] Serving GPRS Support Node (SGSN) 126 is at the same hierarchical level
as MSC 122 and keeps track of the individual locations of mobile devices. SGSN 126
also performs security functions and access control. Gateway GPRS Support Node

30 (GGSN) 128 provides interworking with external packet-switched networks and is
connected with SGSNs (such as SGSN 126) via an 1P-based GPRS backbone network.
SGSN 126 perfonms aunthentication and cipher setting procedures based on the same

algorithms, keys, and criteria as in existing GSM. In conventional operation, cell



[ 0034] Serving GPRS Support Node (SGSN) 126 is at the same hierarchical

| evel as MSC 122 and keeps track of the individual. |ocations of nobile
devices. SGSN 126 also perforns security functions and access control.

Gat eway GPRS Support Node 30 (GGSN) 128 provides interworking with external
packet -sw tched networks and is connected with SGSNs (such as SGSN 126)
via an | P-based GPRS backbone network. SGSN 126 perforns authentication
and cipher setting procedures based on the same algorithns, keys, and
criteria as in existing GSM in conventional operation, cell -8- selection
may be perfornmed autonompusly by nobile de$ice 102 or by the fixed
transcei ver eqU| ment instructing nobile device 102 to select a particular
cell. Mbile fléa may(e peiT e driutojomsidy By mebilkckekicd 02 avbe fheiliked esel ect s

anot her cel | Orll(QlELQ.H’BI chtupﬁEJltl1§M1uct%i&qmr]@§ev@cer1@ﬂ§d%@ﬂci Qticutar B0BBLId N or der
to access GPRS services, nobile device 102 first g) Its presence known
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transparently be d e the e net wor ks
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with GPRS 18 spe@wbl(iPR;Srdaﬁaaudjﬂcldnﬁos Ifetabsuns iandivtithiansd prke dat eddmve thantobi | e

devi ce 102 and %I\L 1]3%8[%’]113 ngonneCTatﬁggs ob%léld%‘ﬁ\lflcecdl()b%goa\{;rg to\@(!‘vgN §%pr e.Ci ate t hat

a wrel ess net ens, possibly including
ot her net wor ks Illlﬁwll@mlﬁcfwelll}ﬂl sHowiwbils CanFﬁllw@?aft&l comnrvetandiskr daid thayriwr mal | y
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on an ongm ng basi S, even if there is no actua pac ket ata exc }% .
Al t hough the ndFWeR EaREE-Spepafationnyd ardisg. PHerwkgane sqdpied wok o "dget her

to result iy® Qﬁd’cﬁfﬁ'pﬁbt&%hﬁ%ﬂh’ﬂf&a A trho e\ B&lw@e?ﬁnéﬂﬂ@ KevideO@3 4ha G&SN 1251 s a
det ai | ed blockég ram of a npbil e device 202 (e nobi |l e device 102 of

FIG 1). Nbbil i ce Joosciskligy élfBé*r‘alﬂ|39P19°11%s%\yﬁ%%§ﬁﬁﬁwm¥aw&q devi ce

havi ng at | eastoMmeéEdoand:r §8vaRGREkIIALRIEREBIB @hf de)nsaRARIdy sho@Sin

i ncluding the FIG. 1. A network will normally be transmitting at very least some sort of paging and

system information on an ongoing basis, even if there is no actual packet data exchanged.

20 Although the network consists of many parts, these parts all work together to result in
certain behaviours at the wireless link.
[0037] FIG. 2 is a detailed block diagram of a mabile device 202 (e.g. mobile
device 102 of FIG. 1). Mobile device 202 is preferably a two-way communication device
having at least voice and advanced data commmunication capabilities, including the

25  capability to communicate with other computer systems. Depending on the functionality
provided by mobile device 202, it ray be referred to as a data messaging device, a two-
way pager, a cellular telephone with data messaging capabilities, a wircless Internet
apphiance, or a data communication device (with or without telephony capabilities).
Mobile device 202 may communicate with any one of a phurality of fixed transceiver

30 stations 200 within its geographic coverage area.
[0038] Mobite device 202 will normally incorporate a communication subsystem
211, which includes a receiver 212, a transniiter 214, and associated components, such as

one or more (preferably embedded or internal) antenna elements 216 and 218, local



25 capability to communicate with other conputer systens. Depending on the
functionality provided by nobile device 202, it may be referred to as a
data nessagi ng device, a two- way pager, a cellular tel ephone with data
nmessagi ng capabilities, a wireless Internet appliance, or a data

communi cation device (wth or without tel ephony capabilities). Mbile

devi ce 202 may conmmunicate with any one of a plurality of fixed transceiver
30 stations 200 within its geographic coverage area. [0038] Mobile device
202 will normally incorporate a comruni cati on subsystem 211, which.
includes a receiver 21.2, a transnmitter 214; and associ ated conponents,
such as one or nore (preferably enbedded or internal) antenna el enents 216
and 21. 8, | ocal osc@latosd Db 2480w o P1oGspin2 AR duiamngh as pdigice sigha grenserl(@Such as
a digital signal,pr 19 . > | catd . on. subsyst.e 4 1S
anal ogous to RFiztOi a@%@%ﬁ@é‘ﬁ%ﬁ%ﬂ?’%%g’ liggmﬁgé bR ke ll%‘%slﬁgH# ﬂuj“ﬁ}' FIG 1.
As will be appamesnatld shoosis Bkl [Asovillbe ettt ofthose galindnn Selt bbns,

particul ar design, QfnGQmIURlak QB ! . : :

communi cati on net\/\ornigg?n m%tgﬁwn%g?gpﬁ%@?%%ul &?‘ﬂ?@ng@&ﬁdﬁgng‘ﬁer ate.
[0039] NMbbi I depiericad? teayprsardidrsolile devicee?08 riniarded 4 onstiisi gnal s over

the network affopsgr equi x@ehiRl MOk Iﬁﬁmﬁt LRkERRe 06mAtlitatoh Ligﬁwv@%@ur es
have been conpleted. Signals received by antenna 216 throu t he network

are input to retRYSFErite 1SRk Frgiprianon poiv SR PI BRI hay et (appleted.
functions as sigpals 8Pl b &adin@D16 dFRHUSBP BMwIRWR ikt CPRVEIS b ONwhich! t ering,
channel sel ection, %‘S | i Ee, and in exanpl e shown in FIG 2, analog-
to-digital (A DF*CSHFER S0 ™EPDCEON BIRETUN 2oTe1g! $aRiEreiog- 1599eReY 431 ows
more conpl ed0  convaribe Sldrg, dhuine! e@osors et tikasmd enddibRisham B M degatizng to
be perforned i r’;ﬂj_ﬁSPt | ?\ﬁ% In a siAgzal ar r.rannir oSk anal s“éo be transmtted
are processed, THEFHAMAY BGETRY iR CNTHF LR BHCRG FOF LRARPE OBpChsp 220.
These DSP- pr oc essednsaigpndlustiarsaudhng dbmbduldibs tadaiesatditgt te be & fodmédin DSP
digital-to- analﬁg. 0 éﬁ}ulﬁgﬁxgé,sslz s 1;c}c lgeq&lﬂgr{ﬁ%&% 1P 1%9&%’@% FE Qe Inloli h &L,
anplification and transm ssion gver ‘commini cat - oR Retwork viaant enna 218.
DSP 220 not orhycpodssdsesaopmydSPa20ohhest HABIpsycedserd siglabaregnpwtades f or
receiver a tr, L LAk ¢ GORL Al -0, ) h i ded. to
conmmuni cat ini(%n gﬁgﬁgﬁ% 2?{31 for1 g%gtlg_]vtgrana%'{?{Déﬁgé@ﬁF‘lflgﬂ%tr%c %‘%?5! ‘gi%ﬁfrf’g&é%gh&%g’
adapti vel y contelifiegor aridingrmisiaorat qoamgaicaticastrask viapyormahrsDSDY20

i npl enment ed i n BR2 Qecsie_@Q&thliﬁﬁﬁwﬁ&la@?ﬁﬁ%@o. l%vﬁésst‘apf;cééi%d_aw ﬂ'z{ﬁsﬁtter
subscri ber or user of nobile device 202, and therefore nobile device 202

requires a Sub §elixtfo6e$‘or|camlq,tﬂ§¢ e appdicd o comgpippication signals in receiver 212 and

transmiiter 214 may be adaptively controlled through automatic gain control algorithins

20  implemented in DSP 220.
[0040] Network access is associated with a subscriber or user of mobile device
202, and therefore mobile device 202 requires a Subscriber Identity Module or “SIM”
card 262 to be inserted in a SIM interface 264 in order to operale in the network. SIM
262 includes those features described in relation to FIG. 1. Mobile device 202 is a

25  Dbattery-powered device so it also includes a batiery interface 254 for receiving one or
more rechargeable batteries 256, Such a battery 256 provides electrical power to most, if
not all electrical circuitry in mobile device 202, and battery interface 254 provides for a
mechanical and electrical connection for it. The battery interface 254 is coupled to a
regnlator (not shown), which provides power V+ to all of the circuitry.

30  [0041] Mobile device 202 inchudes a microprocessor 238 (which is one
implementation of controller 106 of FIG. 1), which controls overall operation of mobile
device 202, Communication funciions, including af least data and voice communications,

are performed through communication subsystern 211, Microprocessor 238 also interacts



card 262 to be inserted in a SIMinterface 264 in order to operate in the
network. SIM 262 includes those features described in relation to FIG 1
Mobi | e device 202 is a 25 battery-powered device so it also includes a
battery interface 254 for receiving one or nore rechargeable batteries
256. Such a battery 256 provides electrical power to nost, if not al
electrical circuitry in nobile device. 202, and battery interface 254

provi des for a nechanical and electrical connection for it. The battery
interface 254 is coupled to a regulator (not shown), which provides power
V+ to all of the circuity. 30 [0041) Mbbi-l'€-device 202 includes a

m cr oprocessor 238 (which is one inplenentation of controller 1.06 of FIG
1), whi ch cont reilsaddisraldeviopabaticonsih anpdiley 22devilock n2021y. 22Commdsircat i on
functions, incl t [ erforned
t hr ough connunf%g%?%ﬁﬁéﬁggﬁgpEgéf%fﬁﬂﬁﬁﬁgggﬁggg§§§ptggghg?%bl?ﬁgl?gcts -10-
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subsyst ens nmay ProAAKEEOeFAR dah s 228 {OEIMEl: PUNRCISEHSt Pt abl y, some
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for transni soi GATGUGIEEET ComAr L Cor BRI RO aRe Hevr et adi et
functions subh(aﬁhaﬁg@h&miaﬁmmu@mWM@stbps&mmﬁa3Kh@nﬂmmmgq&ysmeqmsﬁmmmare
used by nlcropr cess er.a ored ey si. st ent such
as flash nenmory Oﬁezslllcgvﬁ#%sﬁ n}%ranﬁp VA e‘?hﬁg}e{?/yeﬁtlvnﬁ%vcgyn?ceaaig J?{]IIX/mﬁIB #@6%

or simlar storageilet gmegt clfmat (nstdwn). Thoskillskinlthaxlt will apprecige thatvhe |

sporect a6 { Moty ey OREESLLIA. RUELSSORC L L SRMSmELbRALLTS, O

226. 15 [0042]]$#%¢qu@bégé@ﬂm238m3$ﬁAkHB%tion toits operatlng system
functions, 4gpregheLAabl y %?c?%‘?&e%&%@tﬂl%hﬂfn15&1151‘!@2&& E%Jndﬁ@éd aps on mobi | e

device 202. A "predeterm ned set of applications trol basic device
operati ons, |n@ﬂ@ﬁﬂﬂ@eﬁﬁkﬁéﬁ@ﬁ“mdﬁﬁéﬂ%MHmV@ﬁé@m@®ﬂ%ﬁﬂ?@%%W@Hza@pl|cat|ons

(such as a net %ﬁb’ aKieFrRBSt RbbA B as SERE @&)ﬂol badcl deviBOSIBibYs, RPeluhig kakdsed on
nobi | e device 202 during its panufacture. preferred 20 appllcatlon t hat

may be | oaded (S’ﬁ‘@d”ﬁ‘*rb%‘r‘q @lla@\wce@ﬂz@@i%%&‘édadspﬂel}e%%reeftﬁhhéhw B,

will normally be'installed on mobile device 202 during its manufacture, A prefemred

20 application that may be loaded onto mobile device 202 may be a persenal information
manager (FIM) application having the ability to organize and manage data items relating
to user such as, but not limited to, e-mail, calendar events, voice mails, appointments, and
task items. Naturally, one or more memory stores are available on mobile device 202 and
SIM 256 to facilitate storage of PIM data items and other information.

25 70043] The PIM application preferably has the ability to send and receive data
items via the wircless network. In a preferred embodiment, PIM data itemns are
seamlessly inlegrated, synchronized, and updated via the wireless network, with the
maobile device user’s corresponding data items stored and/or associated with a host
computer system thereby creating a mirrored host compuier on mobile device 202 with

30  respect to such items. This is especially advantageous where the host computer system is
the mobile device user’s office computer system. Additional applications may also be
loaded onte mobile device 202 through the communications network, an auxiliavy /O

subsystem 228, serial port 230, short-range communications subsystem 240, or any other



manager (PIM application having the ability to organize and nmanage data
items relating to user such as, but not limted to, e-mail, cal endar
events, voice nails, appointnments, and task itens. Naturally, one or nore
menory stores are avail able on nobile device 202 and SIM 256 to facilitate
storage of PIMdata itens and other information. 25 [0043] The PIM
application preferably has the ability to send and receive data itens via
the wireless network. In a preferred enbodinent, PIMdata items are

seanl essly integrated, synchr oni zed, and updat ed via the wirel ess network,
with the nobile device user's correspondl ﬁg data itens stored and/ or
associated with a host conputer systemthereby creating a mrrored host
conput er on nobiljtElerpiieEnr?, s iniBol tyaspede Rid! o prafensy 2 T gtk
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device user's office conputer system Additional applications nmay al so be
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subsystem 240, or any other -11- suitable subsystem 242, and instal I ed by a

user in RAM226CBFHpict@aRRicptions man srablesioeiranic %‘%?“éce(fﬁﬁ%ﬂoéwmmf ek
execution by miGao @eRssMhs 3. pefiBd Edigxhdiik iakycd m2appl i cati on

installation i ses the functionalit f mobil e device 202 and may
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el ectroni c comeyr. ynctions and ot he S ns to be
performed using r’rﬁ% 111e?f(:jaeﬂv|]‘I(1:p\em%(fﬁmOPJ(S’&)%%]I %Mwaoé)twce%sgm?hma@gtc o ?ym)de a
recei ved sl@nalfmﬁmcpmasss the bigidl forespage displan22-aralitdmareslyagexilory M@ bevirage
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m CI’OpI’ ocessor Cr oprocessor erera
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device 228. AI@&Q}L@&ZM&%@&&’%& e%%ly@aen 80, ngggnﬂﬂéﬁkg?}o%d'ah@&s such

as e-nmail rressagf for exanple, using Keyboar In conjunction with
di spl ay 222 andlpweusispsianad: | Thaseomposed iRy bp 2@nsIKEGARYAF RIcopBRnicgtion

preferably g C(ﬂmoﬁ@tﬁloﬁklpﬁﬁlﬂhmﬁ‘crah&l #sybeand; and/ or tel ephone-type keypad.
These conposed éofiq%ﬁrs rraﬁ be transmtted over a _comunication 15 network
i on sulys

t hrough conmun YEteprpicatoyg Al overg op@picd of Sominderise PO, the
overal | oper at isgi3tanfialiyinilse ey @ R02ceigd m@hﬂ@s&b@eﬂ& b@dutyut & gﬁbdk@z”%@mept

that the received. gnal S woul d18 e out bf tq s e‘§14 and naI s for
transmi ssi on WO g {ts% YENEFRE 8" $ EEH éSﬁ“éC‘? m %q F?é[fafl%"o\‘/cc‘} te or
audio I/O subsystems, soch as a voice mt,ssagc recording subsystem, may also be
20 implemented on mobile device 202. Although voice or audio signal output is preferably
accomplished primarily through speaker 234, display 222 may also be used to provide an
indication of the identity of a calling party, duration of a voice call, or other voice call
related information, as some cxamples.
[0046] Serial port 230 in FIG. 2 is normally implemented in a personal digital
25 assistant (PDA)-type communication device for which synchronization with a user’s
desktop computer is a desirable, albeit optional, component. Serial port 230 enables a
user to set preferences through an external device or software application and extends the
capabilities of mobile device 202 by providing for information or software downloads to
maobile device 202 other than through a wireless communication network. The alternate
30  download path may, for example, be used to load an encryption key onto mabile device
202 through a direct and thus reliable and trasted conrection to thereby provide secure

device communication.



audi o I/ 0O subsystens, such as a voi ce nessage recordi ng subsystem nmay al so
be 20 inplenmented on nobil e device 202. Al though voice or audi o signal
output is preferably acconplished primarily through speaker 234, display
222 may al so be used to provide an indication of the identity of a calling
party, duration of a voice call, or other voice call related information,
as sone exanples. [0046] Serial port 230 in FIG 2 is normally inplenented
in a personal digital 25 assistant (PDA)-type conmmunication device for

whi ch synchroni zation with a user's desktop conputer is a desirable,

al beit optional, conponent. Serial port 236 -enables a user to set

pref erences through an external device or software application and extends
the capabilitil®84df nobPiaet-rdesgicemnpoipatipps pPowvicdi 14§ of BIC. Rif Wredeitiowsh or

sof tware downl ogds,d Qom %a{ilﬁlﬂ%}/dv%s A 30191%1@&1u51h@@w&hrn?d45§1@ d@:cWZb@!uﬁiss
communi cati on network he alternate 30 downl oad path may, for_ exanple, be
used to | oad ardiperypEaEPr Rexceantochmsti 10 nersyEls be sigplat dviseigTonedPPEet  and

thus reliable apgs tsi%ﬁl%ﬁ@ﬂ:a?ﬁ@ﬁ@@ﬁd ARt Oadvie RPN s Rl HuiR AR ESRpotiaYd, 6€
comuni cat i an. % 0047] Short-range conmuni cati ons subsystem 240 of FIG

2 is an addiki d‘rﬁf’c‘o‘t‘.}bw(ﬁﬁ’é{“%i‘f‘ﬁa FROATLS Wh e HADPE A aiqagpn EW?I&yatl on

bet ween nobi | e @epéCes@O2aanRvicll BIFRMINGK S reiFered trdevi&es Bhshbasieeed not
necessarily be simlar devices. For exanple, subsystem 240 may incl ude an

infrared devi cé®™nd associated circuits and conponents, or 5 a Bl uetoothTM
comuni cati on rot4sle to mmbyBmmmh@émm@nnyﬂmﬁaﬂmmmeﬂmb&nﬁhmhﬁmghyhaenabled
systens and devi Bl uet M Istered tr mark o oot h
S8 e [ oodb v L RGIea 8, Cire B B kR GE P gy of 4T

comuni cat i g \Vidasdd verclosoditd retvel wfmeh ndayn bpuaitlizid UMiabile deviG 3@ (8howshibasi ¢

conponent s of ga%@'gig(ﬁ]%hgo%ﬂ% 1 1d(1?}9 i’%&rﬁ%s%ﬁé‘lg h& n%ﬁ&nu%?eé%wﬂ%%&%s whi ch

may be utilize evice 30 evi cé . of FIG
| and FIG 2 reasfi@t@atw@t\ygikémmlm@wewmdhlc@f wnehiggding pitketredat a

ice et ot'shov ow 11 . .'a a
network 305, ang, gﬁé’w@llks( R %ﬁpﬁPL%Q F? A?e%li ﬂ%%%gelcgo i &l £SS

voi ce network (not shown i n t enay y be coupl ed
to an inter nalmietrnaiéakp@ﬁlﬁdlad@aﬁﬁ@@@uﬁrb@@m@%%iw phernorg1Igvak¢nEhe or

mor e net WOH‘S eolnk 3b0. D%a@&&ct%&@ ua%ﬁlﬁecp@&#g téwa%rﬁotwlﬁ&ﬁgh%xﬁ& Jer om gat eway
31.0, which is a source o% information to be transmitted to nobi | e devi ce

302, through nétigpRatonPeipnupiicd tagrogile devichr % Mueuehhetsrpt St AFENE W25 from
gateway 310 to wiRhii &i0eX G830 froh @k EEeT10lt0 mebildde®ice 302. In order to create

this wireless tunnel 325, a unique network address is associated with mobile device 302.
In an I[P-based wireless detwork, however, network addresses are typically not
20  permanently assigned to a particular mobile device 302 but instead are dynamically
allocated on an as-necded basts. 1t is thus preferable for mebile device 302 1o acquire a
netwoik address and for gateway 310 to determine this address so as to establish wireless
tunnel 325.
[0049] Network entry point 320 is generally used to multiplex and demultiplex
2b  amongst many gateways, corpotate servers, and bulk connections such as the Internet, for
example. There ave normally very few of these network entry poinis 320, since they are
also inlended {o centralize externally available wireless network services, Network entry
points 320 often use some form of an address resolution compoenent 315 that assists in
address assignment and lookup between gateways and mobile devices. In this example,
30  address resolution component 315 is shown as a dynamic host configuration protocol
(DHCP} as one method for providing an address resolution mechanism.
[0050] A central internal component of wireless data network 305 is a network

router 330. Normally, network routers 330 ave proprietary o the particular network, but



this wireless tunnel 325, a unique network address is associated with
nobi |l e device 302. In an |IP-based wrel ess network, however, network
addresses are typically not 20 pernanently assigned to a particular nobile
device 302 but instead are dynamcally allocated on an as-needed basis. It
is thus preferable for nobile device 302 to acquire a network address and
for gateway 310 to determne this address so as to establish wreless
tunnel 325. [0049] Network entry point 320 is generally used to nultiplex
and demul ti plex 25 anbngst many gateways, corporate servers, and bul k
connections such as the Internet, for exa®ple. There are normally very few
of these network entry points 320 since they are also intended to
centralize extehpatduid adfpraitive bl eonsirrestdlaam platdaskdenssradly agalabe buwdwiee ent ry
poi nts 320 oft eﬁl@%ﬁ)omcmrk%ﬂglsa:% ﬁ@&éﬁﬁ%v‘é%%%ﬁﬂhé &G‘m&?{%@d&%ﬂi el%ﬂoﬁs t hat
assists in address "assignnment and | ookup between gateways and nobi |

devi ces. | n thi BSexuardly énplgpengdde egdatively drgr hebrork Sriporrane! 1gason for %m@m as a

dynam c host cophi &)Hﬁe%ﬁétplﬂwlpfo%mt enm@ 32RSn MR ﬁ%dﬂ'ﬁqhérQ&a)DB(pW ding an
address resol uti on mechani sm central internal conponent of

wirel ess dat rf@’tﬂﬁblfvr!aelse%ﬂ%%l%@e jand £25e WIeTestbEre RIRARATAT 30 SIaHRARNP

routers 330 ar eocieRBBO,BhER Y1 bRk thes PaldnkbGdds afe sBRLWOOKen dtworid Snick By coul d
alternatively be_constructed frggbn andard commercially avallablg¥¥§rdmare

The purpose of HEARGTIE PHECErE 3 P CRKE P § yilémwa%}%afh%% (L

transcei ver st atst®inShe IB@E‘[EQ o 16N dp}ﬁebﬂ”fﬁh@ﬂ&dﬂh&duﬂg data nfeﬁ;h@dsl VRbY trdnddeder
i on ck t net wor k

network into a ntr cat.jaon, for ul con
RIS BRE A oAt o Lt R SEATL TR R
rout ers 3300andiceias®®.where there are naster and sl ave network routers

330, but in a! l[Péy@h Cas@%eﬁss netwoﬂc nr%% ﬁa{ asawlrglcssatunneg%; ale <3nc(::"dt é’(\:Po

router 330 wl cess a nane I'S case 5ynan1c
name server (DNS)cl@40etagk 3&%e®1dentqcﬁecaltmm@e¢ﬂaw metnoryl pokng plldiéshtessn at ions for

routing data m?és%ﬁﬁ@ od!::ﬁ\?&eﬂ’ { &S%ﬁéhvtﬁﬁnels%tz tafe%@t%blgl%% as%bgfée Sitf hped above,

provi de wirel ess links devi ces suc as no vi ce 302.
[ 0051] VVreIesseﬁ@ﬁhbﬁkpﬁbﬁﬁéwéﬁ@@@ﬁOaéﬂﬁ?%mﬁ@% eds datgrspeiong2Bo gpa@ opened

across W rel esg:dnel Wekd 330 ot &@fé@éozt 191}@hie%&c@flm&%§1§@ﬁs\§ocr@émhﬁl
routing, and address resources to deliver |P packets. "Such tunnels 325 are

establ i shed as YHEFPs Mvekk 40> arls step af gicpiag S‘E%‘ ayarepssyietel BRUAUPFGUScol or
"PDP cont ext s" pfdbiledevilRt302 HABEERNGS donlOn, P BAwI X b SHRSD0 Wi RMcn 325, nobile

device 302 nUStW1"§ilS€":9e1Loaép<§, nglzlgsls %311;[15%99 ! ﬂl{}%s g}?a?n%(lﬂ, glte ?u%nginﬁtrsq reaches network

router 330 which usés name server 340 to defermine which network entry point 320

20  matches the domain provided. Multiple wireless tunnels can be opened from one mobile
device 302 for redundancy, or to access different gateways and services on the network.
Once the domain name is found, the tunnel is then exiended fo network entry point 320
and necessary resources are allocated at cach of the nodes along the way. Network entry
peint 320 then vses the address resolution component 315 to allocate an 1P address for

25  mobile device 302. When an IP address has been allocated to mobile device 302 and
communicated to gateway 310, information can then be forwarded from gateway 310 to
mobile device 302,
[0052] Wireless tunnel 325 typically has a limited life, depending on mobile
device’s 302 coverage profile and activity. Wireless network 305 will tear down wircless

30 tunnel 325 after a certain period of inactivity or out-of-coverage period, in order to
recapture resotrces held by this wireless tunnet 325 for other users. The main reason for
this is to reclaim the IP address temporarily reserved for mobile device 302 when wireless

tumnel 325 was first opened. Once the TP address is lost and wireless tunnel 325 is torn



wi rel ess network 305. The step of opening such a wireless tunnel 325 may
require nobile device 302 to indicate the donmain, or network entry point
320 with which it w shes to open wireless tunnel 325. In this exanple, the
tunnel first reaches network router 330 which uses nanme server 340 to
determ ne which network entry point 320 20 matches the domai n provi ded.
Multiple wireless tunnels can be opened fromone nobile device 302 for
redundancy, or to access different gateways and services on the network,
Once the domain nane is found, the tunnel is then extended to network entry
point 320 and necessary resources are allldcated at each of the nodes al ong
the way. Network entry point 320 then uses the address resol ution
conponent 315 tdywal fabwey S1@lesisRllabilityde gritfagy [P28tapadkiets ¢o weliledlevigO2, When an

| P address ha_s \Qﬁ:@ﬁu @\lell ?Fa?x&ﬁ‘%’m&n%dﬁ'ﬂ@! Il’lgtt‘}&ﬁ\’f@ 0B Oer %@Q Dd&gmbt%@ch ed to

gateway 310, information can then be forwarded fromgatewdy 31.0 to nobile
devi ce 302. [00E2)Wrel ess tunnel 325 typically has a limted life,

dependi ng on ngbbb®y devigeiigs %Cﬁecm@;rb @gﬁmrara%mehﬁu@ﬁaqgl%tu{awuw:atc%rel ess
network 305 will tear down wireless 30 tunnel 325 after a certain period

of inactivity drogdedssLdversged ‘ﬁér"fcédel"‘?lr‘iméf’ﬁéﬁC?lwc?i@ééb‘@ Wrgviredsditees
hel d by this Wiyeelese.d wneels 3l a5 omnera) UW%%B&W@IH’@ Babviceasgrpfor  this

is toreclaimthe, IP address tenp orarlk g for nobi| e device 302
when wirel ess SEUfi] CoasBlpgebppyces Bpg é'éima I fracribpeguefioles ePRlisaiopst  and
Wi rel ess tunnelthdd2in beSdeploydil (t.d $ublEdmanm 1oogaﬁanayw3ﬂ& deRsee lolld Mid Wey to
initiate IP dat Rae e devi.ce 2 t her over Tr ssion
Cont ol Pt ot ocdie" (E8) D atflriobe PRI oPdh e S Geoe Shimry Sooas
Referring tﬁ)FhﬁmsévubhaﬁammEamhﬂmn a schematic di agram t hat |IIustrates a
5 nobil e devic con d to [ 05.0ve ion. 410 in
a wreless datiO&gﬁt 'Eﬁgé%“@bsmvmfggggﬁb amé°§8§¥‘% g@%ﬁpg?P&ﬁ%% “Server
405 is a prOV|déhﬂdﬁmhébHYB@dvmdkawkf%WEdeﬁﬁTRMQﬂwéenvubesmambngmﬂem
sel f - cont ai ned, I I epl oyed
126! s Ee&iﬁég 15?%% | nvg ghuéﬂB e 515%1598@#? %’&%a&%@z@%&’

(i.e. publlshe cat e acros (the
"Web"). O her %ﬂts WEsPIiees, o stvagd crigpatiiest agehipesic viries , Welaserdr $@owidy

depl oyed 1Qswebysanyt&Re:: &N, h&%%@m@%ﬁﬁdd{& Qaddquby, Ql‘ﬁ§ b&w\é\@k&sﬁ% rb!ékcﬁto
platformis based on the Extensible kup Language M.) and e Hyper

Text Transfer Ptocol (HTTP). XM prOV|des a netalanguage in mhlch
speci al i zed | angREEYES MahidRsWDiatrb@Tis hmRIRERSS sGRIPbEY: JlAle: 3GHiLANS

bet ween constitute a more functional platform. A fully-functional web services platform further

consists of three additional elements: the Simple Object’ Access Protocol (SOAP), the

20  Universal Description, Discovery and Integration Service (UDDI) [not shown], and the
Web Services Description Language (WSDL).
[0056] SOAP is a protocol specification that defines a uniform way of passing
data as an XML message. SOAP can be synchronous (e.g. a remote procedure call) or
asynchronous (e.g. 2 message). In particular, SOAP is ane example of a protocol that

25  may be used to encode the information in web service requests and response messages
before they are sent over a network.
[0057] UDDI is used for Hsting what web services are available, and provides a
mechanism for clients to dynamically find specific web services. It is a Web-based
distributed directory that enables web service publishers (who have information or

30 services to share) o register themselves, and for ¢lients 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 reirieved.



clients and services, or between conponents of a conposite service. Wb
server 405 will 15 typically convert XM. nessages into a m ddl eware
request, and convert results back into XM.. [0055] This basic platformis
augnented with several other platformservices to constitute a nore
functional platform A fully-functional web services platform further
consists of three additional elenents: the Sinple Object"Access Protocol
(SOAP), the 20 Universal Description, Discovery and Integration Service
(UDDI) [not shown], and the Wb Services Description Language (WSDL).
[0056] SOAP is a protocol specification tH&t. defines a uniformway of
passing data as an XM. nessage. SOAP can be synchronous (e.g. a renpte
procedure cal | )[08p8] asyn®tvbbriouwzay @.dgsciibe hwsisipgede. Moy gaeificdyl WADLSOAP i s
one exanpi e of foRfglangloAkedh: RIS YRS O SRGRASLNE LOLRNERL | D 11
web service requests and response ssages ore are sent over a
net wor k. [0057PEMB®FOWEdﬁ@émtm9®0ﬂ$@mmﬁﬁﬂmha$@ﬁ%bs@ékwﬂcbgnﬁmé<é@awbable
and provides a sem@&h@ﬁu?a@s&%s @hat%tw%bgavféwmocaja&yntasm@s,%metban\A@@
services. It is a Wb-based distributed directory that enables web service
publ i shers (Wwhothave information or 30 services to share) to register

themsel ves, andpbgd) cli eftode SbdieRens 81 tMd fﬁeeiﬁ@mu%rqavw/e&mmnts dribth@edrat i on
or serV|ces) to search these registries. gp an appropriate web service

has been found, " Y4ddcilicptV - BFs pripde alidhs mfoamtiop npedefl i tse &yl serv9s_ [ 0058]
WEDL is a way t@clﬁiﬂﬁg,cm hema el nkedyYd Beb seMéf«ﬂ)SSp@@b&lngﬁdnHYhe]%@E)lm of febVi des

a way for web servi rovi ders. to desc SIC format of service
requgsts over d???%ﬁgﬁ aﬁﬁ@Pgﬁgwgf%Fm@hﬁggiﬁ% nmé“ﬁﬁ“&ﬁﬂe g@%ription

of a web SHTVHmGumeﬁhdwﬁﬁﬁﬂibes what the meb serV|ce can do, where it

resi des, and h i nv Drémhmmsé0059 oneaﬁg? nent of .t he

. . VICES & CO CCTI0N OICC migatipn
I nvention, a s rvice descriptionis e e fi'te. wsDL

files include ahlipditecripoftocapelile orexpleegiegntoages.elndVibb, tbeubﬁh@edefmnmhuﬂi ng
the formt of ”lg%o”{!%?%%%sé’é{@& ?zgeﬁa%ﬁﬁ{cd 492 tﬁe?x\xgﬁﬁag%t@grl gﬁg%&&?oﬁ Hation of

web server 40§ a networK ernore, e converted into
code which 10 vpigas bipdivgsi ddisallowbihe epse Qéebsu[aa@leﬁl]ltlwmmdseﬁgeﬁe@n@wq/| ces as

g )?L lhg ﬁ t : gn St r?g]; Sagﬁ?caWekﬂu 1586@6[‘ e %Eg‘a g&ggf %‘gg@‘?g&e’ ]Edl?dn]?ﬁ‘t t?l%t&m&?&él%ﬁac@f
9rng g ctions of opc1auohs The conerete protocol and data fonnai specmcauons fora

particular port type constitute a reusable binding. A port is defined by associating a
network address with a reusable binding, and a collection of ports defines a service.
Accordingly, a WSDL decument uses the following elements (also referred to herein as
20 web service description elements):
« Types:
a container for data type definitions using some type system (e.g. XML Schema
Definition or XSD);
» Message:
25 an absiract, typed definition of the data being communicated;
e Operation:
an abstract description of an action supported by the service;
s Port Type:
an abstract set of operations supported by one or more endpoints;
30 e Binding:

a concrete protocol! and data format specification for a particular pori type;



endpoi nts and nessages is separated fromtheir concrete network depl oynent
or data format bindings. This allows the reuse of abstract definitions of
nmessages, which. are 15 abstract descriptions of the data bei ng exchanged,
and port types, which are abstract collections of operations. The concrete
protocol and data format specifications for a particular port type
constitute a reusable binding. A port is defined by associating a network
address with a reusable binding, and a collection of ports defines a
service. Accordingly, a WSDL docunent uses the follow ng el enents (al so
referred to herein as 20 web service desdpi-ption el enents): Types: a
container for data type definitions using sone type system (e.g. XM. Schema
Definition or XSD); Podessage: 25 an abstract, typed definition of the data

bel ng Commnl cat ed a Slllq?.- Cllgp{)ﬁora%flﬂlbq 915(;[0;‘11%9161 1.0 e Cr IIQ(%]?I]O‘OQ]'EC?E‘E 11&\7\’01%(:&':(151%&

supported by the. serv stra perations
supported by one orambre endpoi nt s; 30 Blndlng a concrete protocol and
data format speC|f|§at10n for a particular port: type; -16- Port: a single
endpoi nt defined as™a €8nbi nation of a bi ndi ng and a network address; and
Service: 5 & col | ectidhctoh of efl@gdegdendpoi nts. [ 00611 Whil e SOAP nay be used
as the invocation protocol for comrunications between nobile device 202
and web server 405, other protocols and nessage formats rmay al so be used
to comunicate [0R&H a weBhige AR may be ged MTTRPIGETHPOBToc0l Gor iR e parign's e

nternet Mail Exieoshons licdddha vLOUSR BTbAM 0RBLA. £l digal AL i o

relate generally to web services, and nore specifical éé%go et hods t hat
facilitate the yibprRaresy ‘iﬁ’m%w’@g‘éﬂhwb@ww&@ BENLEEEYPHE:  which do

not requir eopr agaNIRESInk@ndiah Exeuabm: 2aMirgode. 1 n accordance with one

[0062] Embodiments of the invention relate generally to web services, and more
specifically to methods that facilitaie the combination or aggregation of web services, but
which do not require programiners to write customized code. In accordance with one
embodiment of the invention, a user intexface (UI) is generated automatically from a web

15  services description. In this embodiment, information in the web services description is
used to combine web services.
[0063] Aggregation of web services may also be user-driven. In this case, the
aggregation is driven by the consumption of individual web services by a user. In one
embodiment of the invention, ontput data from web services being displayed to a user

20  through a user interface and input data entered by a uscr through. the user interface are
monitored. In this embodiment, relationships between web services can be inferred from
patterns in the monitored data. These relationships may suggest which web services may
be combined. In another embodiment of the invention, relationships between web
services may be inferred from the actions of a user manipulating a user interface while

25  consuming a web service. Specific user actions {(e.g. when a user copies output data from
an invoked web service, to an input field used to provide input data to another web
service) can be detected in determining which web services can be combined.
[0064] Aggregation of web services may also be perforimed by a user, where the
user explicitly specifies how web services should be combined. In one embodiment of

30 the invention, the user combines web services through a menu-driven interface in which
web services available for aggregation are displayed.
[0065] In embodiments of the invention described above, the aggregation of web

services is antomated, so that the intervention of a human programmer to write



enbodi mrent of the invention, a user interface (U) is generated
automatically froma web 15 services description. In this enbodi nent,
information in the web services description is wused to conbine web
services. [0063] Aggregation of web services may al so be user-driven. In
this case, the aggregation is driven by the consunption of individual web
services by a user. In one enbodinent of the invention, output data from
web services being displayed to a user 20 through a user interface and

i nput data entered by a user through the user interface are nonitored. In
this enbodi nent, relationships between weld7services can be inferred from
patterns in the nonitored data. These rel ati onshi ps nay suggest which web
services may basigorbi dedt apphcatinotihert rapyotih pevitmdhe dgpesitivne Mtlicofeptures

rel ati onshi ps BeEtHeen MR BenBek e (TR g0l B @&&%ah{é%&fa@tgg%f;lggs of a

user nanlpulatlngta user Interrace while 25 consumn
Speci fic user aekeregestio 0 ¢, thahgnFIg. Giser copi es output data from an invoked

web service, 088e)l nputgdi.el Q ARUL Ngl, web
service) can bg detecte |H eggﬁgg%ﬁn§9£m¥%ﬁﬁum.@gg?$?%2§5%g%ﬂge cghblned

[0064] Aggr eyatToifcol sRppatEgpypes éerfrayiidrayipes Wi fommbedinigyt of tigderentivher e
the user expligiioly geReaift 660.bow web services shoul d be conbined. In one
enbodi nent of gg t he |nvent|on t he user conbi nes web services through a
menu-driven i ntl@%4dce i AWHRPAHY: e BY BYE Fick 88 VIS ST REPR FORCATYPEFSL i on ar e

di spl ayed. . [O0Q8Ebutlig cenbo@icmabtis deficd e dr mce r4§ la@ﬂags@&ﬁmM% /PN Eonet he
aggregation of web se{V|ces LS aut omat ed he interventign of a
human pr ogr amer "P°F RPTPEC2 192 e%ﬁ@?%HPiEHﬂQTFQﬁ?“hﬁﬁ}?%%? Coh¥Ch Lrigss
required tolOperdarimidrheaydggn @igadhoi  WaIblefilef edtettriBSconphititdh@sRe amasiinent s

of the invention will .n e des reat.e rreference to
FIG 5 through EI't Ol}t.’on(fﬁgog.@]weg{é?lélf?s zfl%%lfrl beé)Pg%Fij"%lmﬁgtF V" ustrating
a method of aggrefaterigionelbis i&eived b teswobile @&memaﬂesmgxa iuserpandiner f ace in
accordance wit Qg@%a@mg%d’@me mq Cﬂi&l@ gntldggslﬁ\% J%g[—g O $ QRJM M%ﬂ%ﬁﬂ%ﬁ’ as 500.

[0067] At ste web “servi ce I'ons are recelved by
the conputing P@‘é?\ﬂ%éﬂ‘((é“@ﬁ MYK@ RIESGRIBTIOMS, 6t Can@ts dwhicisuaray be

required tOfssu@&@fgom%%wg{byqpf@&n&pm%qgg DO bpsbtﬁﬁ&g%ﬁglog ighh€ mobi | e
devi ce. For exanple, a web Services escrip on ma In t e formof a

WBDL file. Wheidentificd oa el PR Sy ifeexraple %bﬁ wsuyawwé carproibemedd iy t he
web services desefimihRRpRRY WRSLARLE, iIZeE YR sWeic $&EMb GRRocols and human

readable web based systeius, for example.
[0068] Web service descriptions received at this step comprisc varions web
20  service description elements, and may be processed in accordance with this embodiment
of the invention if the web description ¢lements contain names of web services and inputs
to web services that adhere to a predetermined naming convention. The naming
convention facilitates determinations of whether an input to one web service may be
obtained by invoking another web service. Put another way, the naming convention may
25 give hints on how various web services interrelate,
[0069] For instance, aggregation may be inferred from the structure of @ WSDL
fite. WSDL files can describe several logical services and are themselves a form of
aggregation. Information in the WSDL may be used fo combine web services if the
author of the WSDI. file used some specific naming convention to provide hints on how
30 individual web services should be combined. The naming convention may be a
standardized convention or one that is applied only to a specific set of one or more web

services.



accelerator before it is received by the nobile device, as described in a
co-pending application by the sane inventors entitled AN APPARATUS AND
METHOD FOR PROCESSI NG WEB SERVI CE DESCRI PTI ONS, the contents of which are
15 incorporated herein by reference. The WSDL file may be obtained froma
| ocation identified on the UDDI registry, for exanple. Qher registry

nmet hods can al so be used to |ocate the appropriate WSDL file, including
vendor specific registry protocols and hunan readabl e web based systens,
for exanple. [0068] Wb service descriptions received at this step conprise
vari ous web 20 service description el enent'$,” and may be processed in
accordance with this enbodi nent of the |nvent|on if the web description
el ements cont ai R0lmes of onssl Gefollpriss cxmerls npuree » P Meble derybedy t hat

adhere to a pragﬁ&@mguﬁngggayﬂg convention. The nam ng convention
facilitates determ nations of whether an input to one web service may be

obt ai ned by i nvoki ng ano@heﬁ”@gﬁf§@¥Vﬁ%@5“@%@Tﬁﬁéﬂ%éVWQHV“EFh@mﬁﬁﬁﬁﬁgl
convention may 25 give hlntﬁmﬁa,hOMIvarIOUS web services interrel ate.

[ 0069] For instance, aggregat on be inferred fromthe structure, of a
WSDL file. WWSDL files c&h €& ”gy%léﬁ‘ﬁmm'i@%"gﬂw S e A T e

t hensel ves a form of aggregﬁ@n@@bmlmﬁornatlon in the WoDL may be used to
conbi ne web services if ile used sone s eC|f icC

aut
nani ng convention to prd@?d@d’ nt dﬁ%eﬁﬁﬁf%%wj ¥ 09 BRI B“%%VV €es shoul d
be conbi ned. Tﬁeﬂmaﬂnmgkcmmy@mhgamvmmynmedmmmﬁkamﬂandﬁﬁeduﬁmmuapﬁmmn or one

10070 Coni dor PRe i AU FREE s i Eha e B Yo [RER VEPw BEIDERRL (he
f ol | owi ng t18r eevahebrves. Ui @escaSC( a%flé@éftlk SBMN> sanhi¢cahattreibeas dst thiivgs beli t I e and

Author as in put, 51%919‘[35 & 3@%1‘191@ JA S‘lﬂ\n t‘?%i%rféb’ﬁ 1'3(1113(),':1 ﬂ%@@aﬁ%ﬁ)ﬁ&%blﬁ r@o 51’?‘%? an

i nteger | SBN as I nput and returns a order:
whi ch tal ces amdrnplgercdlsSBNeHS. 8| zrfpfmceawéjwtderﬂmln@@w@toﬂm b@mademmtmm S

exanpl e, the nap ngof%@@w&w&&cs@gaﬁmﬁﬁt&)'mew&twe@s&eieesserVI ce having
name get<var|able> will return a value <variable> which can then be used

as inputs to ofi¥1110 wel ssadvidsconppingicecemedyingibe MeBNTTISS des@BBoFer vi ce
that returns datfeg N8t ABckBne if an associated user interface has been previously generated,

which already reflects an aggregation of associated web services. This step may be
performed if re-processing of the web service descriptions to aggregate associated web
services is not desired. In variant embodiments of the invention, the determination made
at this step may be performed remotely from the computing device for which the user

20  interface will be generated (e.g. by a web services accelerator on a remote server).
{0072] At step 514, if an associated user interface has not been previously
generated, o1 where g re-processing of web service descriptions received at step 510 is
desired, the web service descriptions are processed by parsing the web service
descriptions to determine inputs and outputs to associated web services, and to identify

25  aony instances where the inpuf to a web service might be obtained by invoking another
web service (i.e. either by invoking a different web service, or through another invocation
of the same web service) as suggested by the names of the web services and inpuis to the
web services described in the web service descriptions.
[0073] At step 516, a nser interface is generated from the web service

30  descriptions, which may aggregate a number of web services {and/or instances where a
web service is invoked) based on deleaminations made during the progessing of the web
service descriptions at step 514, In this embodiment of the invention, the user interface is

generafed by the computing device, although in variant embodiments of the invention,



associated wth the name | SBN. Wien I SBN is used as the nane of an input to
one or nore other web services (e.g. getPrice and order), an inference can
be made that the output of getl SBN nmay be used as an input to these other
web services. [0071] At step 512, the conputing device receiving the web
service descriptions 15 at step 510 may determine if an associ ated user

i nterface has been previously generated, which already reflects an
aggregati on of associated web services. This step may be perfornmed if
re-processing of the web service descriptions to aggregate associ ated web
services is not desired. In variant enbodi'fents of the invention, the
determ nation nade at this ste be performed renotely fronlthe
conputing devi cBISEEP HiaHi P%ﬁmf%@uﬁlgveqr cyge PREERf Eethpicohpusies gemsoardihte. g

a web services gecglghatan b@ﬂse@(cfte@%@ue§§'€:¥€€rs)awele[fi@<97og]a1@’50t§§e?@:1)514 If an
associ at ed usergga%erface has not been previously generated, or where a

re-processing o b ser%WE@“d@@%WFﬁPWSﬁgu?gﬁéﬁv@ﬁmaﬂﬂ§ﬁé@b@Pémﬂ§m desired,

the web servi cemelB&R! Filck@fsic,AhusBl iOCEES By BY sPRFa%ldDY phdABCINERAS SFNdNGEn
descri ptions to deter puts and og(ﬁéts to aSSOC|ated Wweb services,
and to |dent?fy‘é%“ﬁﬁngﬁg‘Qﬁ%égmﬂh%P@ FHE F APUTGY &° JpreBFsh ce ni ght be
obt ai ned by i nv.@}kdnlﬂgwﬂﬂmbd’m)ﬁe maebe ﬁ&pM’aﬁl@ qfﬁ)ieden a ﬁbﬂ'abtﬁdevf@b! of NMAdrYIFRRg a

different web S8 vice h anot her |[nvocation of the sane web
service) as sugye¥tEy! GCtW% ﬁ%%@gt5¥y?%%Oﬁﬁ%ﬂgg?épﬁb@%ﬁﬁﬁxWﬁ ts to the
web services det@piuqab@d of e it e fuebofservd @de tesatspiueoisconpledidjo At step 516,

a user interf acﬁadu%ﬂq&gagtig%xgr{eﬁgn ’hQ: \iﬁ\ema ecru\{ hle? 1%001%311:& aé? Ellb%rﬁ?ev\éJBMI ch

may aggregate a a7 or" ristanceés
service is 1Q1v01ﬂ@dypplha@@ds @rintddtcey (mgn‘ath opsser deproitidd thgudchatepacessing of

the web servi C[@O scri pfﬂch@é 1&&1363%& g&]@l%t@%%t this Qte% E%g%(égolgg%i) g&ﬂ& SOQfUCﬁ éﬂgt

invention, the user interface nera ut1 ng
al t hough in varthenvtovms oas %ﬂwg Wé‘? S@@\h@s Vﬁ%mwi\@fh (Whlf.llgma)t ¢nrsays@etb6m®y’ebe

performed by a gdewt GHuatf 1@'61(%3; tofk Qﬂgkédb]@ag%g Rk {hguig?ovéi%%l 00 MYeGh, t he

user interface wll be used . 0. servi ce acce erator on a renote
server). [00 74]""61’&%@ vVigeey iy, HF@PT’%%OIWWIB sUSHPsaNEd Hstorgngny hde a giveunber

of known net hags 111E(E‘ﬁ1rce %ﬁm{l@ mﬁlﬂ?k%@ﬁmhﬂés%& b GokeBYoRE cOgRE AL ed by
produci ng code, ﬁ be executed i nmediately after it is produced

or concurrentl ﬁe%?“i "P“ %mﬁ?lifﬂl]Et@&&“CAPlf WA Fegriye thf> Heer iy ifRaridiianal
tenporarily st afpedoichchavebtserager BenineelyQnvoRe e Web rvicsubsequent executi on.

The code may b duced.in the form of an executabl e lication, or be
b T ormy of TaBeP CaCe ol Boch Mfratol e it Py tBr B H g feoohe

input data where required to invoke one or more web services. It will generally be

20 necessary to obtain input data from the user when the data required to invoke a web
service cannot be obtained by invoking other available web services either dirvectly or
indirectly using input data already received. The user intesface is forther adapted to
invoke at least one web service to obtain output data (e.g. using input obtained from the
user, using input obtained from previous invocations of web services, using input taken

25 from the state of the device such as the available memory, using input taken from the
device environment such as location, using any other parameter available to the device as
inpui, or using no inpet if it is not required by the web service), and to automatically
invoke another web service using that oufput data as input thereto (and possibly other
inputs as noted above) if appropriate, as determined at step 514. The latter web service

30 need ot necessarily be a different web service, but may alternatively be a subsequent
invocation of the former web service., The user interface may then use the output data

fronn the latter web service in a similar manner (c.g. as input data to automatically invoke



executable format, for exanple. The code may be in the formof data that
can be used by 10 other applications or interfaces (e.g. web browsers) to
provi de the user interface to users. [0075] The user interface generated
at this step aggregates web services, such that the outputs of one or nore
web services when invoked (which may or may not thenselves require input
data in order to be invoked) can be used as inputs to one or nore different
web services or further invocations of the same web service. Accordingly,
while a given 15 user interface may require nultiple web services to be

i nvoked, sonme of these web services can i nvoked automatical |y without
requiring the user to provide additional input to each web service or to
manual |y i nvokeY®@awtieiepd sefien) cad/of Gerke] g iy das irpmthed e ech serderdpeed to

pronpt a user f@LiddRih Gaha dhgkef.eCceive input data where required to
i nvoke one or npre web services. It will generally be 20 necessary to

obtain i nput dallR7fk om t Heaqralse 2t 1Bl wetAlCH g gPicaded % sendikeneneb

service cannot fgedhtdidnad ddcd RYBRkior opﬂqtéﬁfu@Vsala{ ab 2ouehe sRhVinGase el t her
directly or |nd|rec Iy usggg%ln put data alr recei ved. The user

interface is fu??ﬁé? Sapts 16m1Fﬁ9BW@EﬁF“VgéthBW?dﬁb%q§§9v 62980 bt ai n
out put data (e.ged w&i&&gusbﬂﬁtéifd&bﬂﬁt B8 de {082 lelpea dMSRb Wshdhtd dRbih s@bt ai ned

from previous invocation erV|ces ut taken 25 fromthe
state of the dég' %m§ﬁ%ﬁ§§§£t &% éfP%bwgﬂﬁﬁﬁﬁggmwﬁ§1%§MLﬂﬁhPetaken from
the device enwnmhmmmni’ﬁm&hna§dbﬂﬂﬁhudmlmmnymgwhmynﬁéhﬁmmﬁagaﬁﬁkeﬁ

avai | able to t qgcagc)%vér&ﬁe F?m ti nc% 1{1 g dc]l/'ll?;é (9 cxam le p(','flscz Pmeace '11. deebr qui r ed

by the web service aut onat e invoké ano $8rvite using
t hat out put 1Matgnasted adustor thmweih@ls@bm@bfﬁm Ssidnylitptiheran be ppuided aswevot ed
above) if appraopriate., as determned at step 514. The latter web service
30 need not necessarlly be a different web service, but may alternatively
be a subsequentl007HvocathictpER2.ttheustipivercewelstaeiay bieS | Chprovided tojtiruseit ace

may then use t hﬁ‘mQMaQH é)]a‘-}%tf fhe cbify Ik ra@v&caﬁi ELmiE blﬁﬁgegéa%ﬁ theluBer "ilm e tar

manner (e.g. as iInput ta to autonati cal I'y 1 nvok anot her meb
servi ce), and/ dﬁmﬁ‘ff@ 0B~ 1?44@1‘3%‘{1%tUS@alP@mF‘ri@rﬂnloP@ tP‘at‘%GémieWé‘E? HBEHPESTI N a

desired output HQEwes 9e§x@ce§-tdt§ﬁﬁvok£@@31%]ay £PELRRRHY e uRt inkl-BB:. T3B.10 Re user
interface generated at st 516 nma stored in a storage device or

menory for | at dFEFELPT &V Sa&"wgi lélﬁ‘){%%‘ ipfefpasdt i8 petfecespray foe His uses QIREfet ed
user interface it 84 DEnvcRe L8R b BSviCRYatiR: WetifkMdd edotate@iseTho12.
Techni ques used to interfaces that can be [&-use a data
S R L SN R N EE
interface) as kmomwno pthertved savicen@y o invocations of the same web services).
20 [0079] Referring to FIG. 6, a flowchart iHlustrating a method of aggregating web
services in generating a user interface in accordance with another embodiment of the
invention is shown generally as 600.
[0080] At step 610, one or more web service descriptions are received by the
computing device (e.g. mobile device 202 of FIG. 4), as may be required to support one
25 or more applications to be executed on the mobile device. For example, a web services
description may be in the form of a WSDL file. Where the computing device is a mobile
device, optionally, the web services description may be optimized by a web services
accelerator before if is received by the mobile device. The WSDL file may be obtained
from a location identified on the UDDI registry, for example. Other registry methods can
30 also be used to locate the appropriate WSDL file, including vendor specific registry
protocols and human readable web based systems, for example.
[0081] At step 612, the computing device receiving the web service descriptions

at step 610 may determine if an associated user interface has been previously generated,



i npl enented. The storage device may be locally coupled to the conputing
device, or located renpote fromthe conputing device, for exanple. User
interfaces that have been 10 generated and stored may thensel ves offer
functionality that can be provided as web services. [0078] At step 522,
the user interface generated at step 516 is provided to the user, through.
a display of the conputing device for exanple. If necessary, the user
interface is retrieved froma renote device. User interaction through the
user interface causes one or 15 nore web services to be invoked, as may be
dictated by the user interface. Due to t hre21 aggregation of web services in
the user interface, it is not necessary for the user to provide input data
to i nvoke each WBB" g&pdi eleditmatacgheation af aspostaiadit ecrmicgh Thnctp 58y bThe
aggregation al | gy hduar R4k or BREvB ke IRE @esmgioﬁse%ﬁégq&’%tetagsopﬁted web
automatically used as inputs to other web services (Or other Invocations
of the same web®*S&7%saesyesitgly ln protrof enpsflisicpts ghthe srvmtian. the deerpingiprharde
illustrating a jetihae @fy RGGFEGRY kAR BomIRS BB dviSeREHRLE B viruser
interface in. accordance W th another enbodi rent of the invention is shown
general ly as 60]6‘.61%“"@0@@]36 Aqnerafed fe-g Py @ VER SIS ASF T RIP RIS PRPIE 6Bk IF 7 pt i ons
are recgi ved b)/‘prt‘,‘};ﬁlsly%@ﬁm&téd mtgrid@ioﬂz&gs £Ri1Qle, Ifﬁébxl‘;dr?;t@}%@ ﬁ@etﬁ&%dgﬂ‘ stdpld® 4);j
as may be required to support _one 25 or more applications to execut e
on the nobile d(rg\%]"caé?m%Bgvég?dm)elc“es,sa’é’9\%‘{?1%?1%"%@@u%Fé%‘c“F‘iPr?tl%Wo A be in the
form of a WSDL display.of Waeoepiting dedegiut dxagipee Vs@entérdctidn MREigh he wde@MhteSace
optionally, the ervices.description be timzed a web services
accel erator befcgg\%??'fe 9 }s/ﬂo}ee“(’:eebi ved e%%/()) bteﬁ%voﬁ% " %a@%\?ffcéaé‘?d%i"ﬁg‘ywwaﬁ(fee may
be obt ai ned'0 f r[@A%@ | ocatitsomp 6il Bléfun dsicethtcdmsdr vgeriBDbhas megiesi pryviofshy exanpl e.

QG her registry M&B‘Qc@!%l Gadle ;%fﬁL&QSiI%eOf%%qﬁl’R’B h&&ﬁ%@n}lhev%gg{ § rélgtike VBDL,
file, including vendor specitfic registry protocol's and hunan readabl e web
based systens, degrcdeRang wIviqeCOBLPLgs axtepccst@by phengibapet iendeadevi ce

recei ving t he V&_Q:n %n‘é't&@etéiiﬁﬁgl;:_dpggs'ag@%tpﬁg 105k PRl QirBY,dst ﬁlrvrglv\lﬁtﬁ if an
associ ated user interface has been previously generated, -21 I ch al ready
refl ects an agdfRgaiFyhoighe Byaden dhetpispmpatiervid esthisTiep sag beperfrayede

perforned i1 r eenselg @sml (RGcofpulifledcMRP 1 @RNINGER: HESHEIRE WRNGe {0208 g@% ate
associated web_ seryices is not desired. In variant enbodi nents of the
i nvention, the béfélt“é%ﬁ‘?rﬁ’ém 2677 U 2P RV ep may be performed renotel y
from the conpuf0egp]devi ca sfeprroMaingdt itibieact &Qkndattd i@ fiaGRL Wil ke e gener at ed
(e.g. by a web d%sec{'if)/tlio%g,%asaéﬁ%g ngéi%[iga[ciogsnmgderd?tggé l%e S}%cr:e\éggg of tguj wcg) service
descriptions at step 618. In this embodiment of the invention, the nser interface is
20 generated by the computing device, although in variant embodiments of the invention,
this step may be performed by a device different from the computing device on which the
user interface will be used (e.g. by a web services accelerator on a remote server).
100841 At step 622, the user interface generated at step 620 is provided to the user,
through a display of the computing device for example. If necessary, the user interface is
25 retrieved from a remote device. User interaction through the user interface causes one or
more web services to be invoked, as may be dictated by the user interface.
[0085] At step 624, input data received as input by users to invoke web services,
and output data output by invoked web services and displayed to users through one or
more user interfaces are monitored. Patierns in the input data input by users and output
30 data displayed to users that suggest that an input (¢ one web service may be obtained by
invoking another web service are identified. Tn this manner, agercgation of web services

may be performed as inforred from user interactions.



previ ously generated user interface is available, the user interface is
retrieved at step 614 (froma renpte device if necessary), and provided to
the user at step 616, through a display of the conputing device for

exanpl e. User interaction through the user interface causes one or nore
web services to be invoiced, as may be dictated by the user interface. 10
[0082] At step 618, if an associated user interface has not been previously
generated, or where a re-processing of web service descriptions received at
step 610 is desired, the web service descrjptions are processed by parsing
the web service descriptions to determ ne’q hputs and outputs to associ ated
web services. Ip variant enbodinments of the invention, the determ nation
made at this st B}?S%Ly be CPBTFS el oTENE SRBRlE YurppsH WheL st iPergh®levi ce
for which the usglbwindti@ed Resewidet: be generated (e.g. by a web services
accelerator on a renote zﬂsrver%. _[OQSS%EAt_ step 620, a user interface is
generated fromthe web s&PvisgEENgR P SRS SEHP YR HEtBITA ANEISNs made
during the processing of (ihhgeswebe: seish @R 2l 8%GE LRSI wSE 8RoBEBpodh this
enbodi nent of the invention, t€eﬂ user interface is 20 generated by the
conputing devVice, although i"A"VA&ri"nt enbodi ments of the invention, this
step may be perforned by(a dewki:cehici fikamneieder Hrimpuhgidoeniyh istigg.devi ce on
whi ch the user,]j ( il l.be used. (e .q. hy eb_servi ces accel erator
on a renote serééesp §n§ h{a@%%gﬁ% ktkergfce%%oggﬂéB%ty%gneﬁ%%fm\ié\%f8 HEBPHREE S ed at
step 620 is prowpdet dch dfifesuwedr servidehrodight acldwepleayceatn bdiavdedpptiatety.

devi ce for exa ok D I | | . i .S 5 retrieved, from
a renote devi crerl? Iﬂ%sué(Fl Cl‘lﬁr}"té i‘%zfggjyﬁdnbbtiﬁﬁgg%ﬁﬁ% 11}1@]i Oﬁgéiﬂlcglglﬁ% l@?‘fté% e%%ﬁ%eéoud’lﬁe or
nore web seti cl@euicpingalaganiidi dssaningdthatele dupud pCaeaSBY abgisiildyed eskr nienver f ace.
[0085] At step &B&qudnipuiied@bAme ﬁ&?hs"iﬁﬂn@t?géﬂgp&éta OYrathS & S ol &\é\%gﬁaﬁ@b
services, and output data output by iInhvoitce web services and isplayed to
users though onBaldie oyt Bom geFSANphard sressasapnst davhiowei aige alawéasr ns in t he

i nput data i npubethibiSEw SN thikRube 30 b@lah@o%yds@b%?gye%ﬁke%s@@ws%nﬁéa%ay
suggest that an 1n ut to one web service may be obtained by invoking

anot her web ser®AHRY SN HUNRINE PRYIPIY GFCRERRECs pA BiTh Rser HYRgrcight [oglstest thave b
services nmdy heuwper Dptidmily, asci NH@EDRGafidrOMMEOE], b RESTAGHdnGRS the 32 t120086]

Consi der the fq| |ow ng example, Suppose a WSDL file describes the
fol | owi ng thr e?‘%%%@?%‘@% Ef‘hdzya‘i?a”glgf“ﬂ)éwbt%qdch takes two strings as input

and returns an [DO&&ger; Ihb)vaget Brbeanennbd dibinkakios, taruskiih@gee gaserdtipit  and

returns a fl Oatsker]}%ﬁ@ 81'&3? Be adapted to provide means for users to explicitly indicate whether an
input to one web service may be obtained by invoking anothér web service while

20 consuming the web services. Specific user interactions in which users make such
indications may be monitored and detected. For example, a function representing “cut &
paste” or “copy & paste” may be made available (e.g. through one or more keys, one or
more selections from a memy, etc.) to the user. Using this function, the user may copy
output data received from one web service to an input field where input data to another

25  web service is to be entered. Use of this function is monitored and its detection may
provide information required to aggregate the associated web services.
[0088] In another variant embadiment of the invention, a user interface for
customizing web services is generated at step 620 that permits users to explicitly associate
web services with each other by identifying which inputs of a specific web service may be

30 obtained by invoking another web service (or by another invocation of the same web
service). This is accomplished through as series of customization actions as performed by
the user, in which associations belween various web services are made, using menn-based

selections, drag~and-drop technigues, or other techniques known in the att. Web services



5 nunber; and (c) order: which takes an integer as input and returns a
sting. Assune that the user interface automatically generated at step 620
pronpts users for inputs to each of these well services, and that each web
service can be invoked separately. |If the user causes getl SBN to be

i nvoked, and in nonitoring the input data entered through 10 the user
interface, it is determned that the output of getl SBN as displayed to die
user was subsequently entered by the user as input to getPrice and order,
an inference can be made that the output from getl SBN shoul d serve as
input data to getPrice and order. Deternidi-ng whether this inference can
be enpl oyed to aggregate these web services may initially require

exani ni ng nul t i plecrosyuwet Erceshofvaad Aurugdle qusbeiaiidn pprsss it tidetbeditmetthe 15
pattern.  Cpti ongldinvelISN 1 aROSHoRlEnP BLSL Ml fmggén%&{cﬁqt 5, GOl on
fromthe user t I nference can i'd £Arne

[0087] In a varusanvitendsodi werservoks.tHe llﬁmm@mﬂlleoneleqthéuaw@p sqi\ntteerin‘lsa?@éof
generated at sgleadxﬁg%nmm%lamﬁﬁ% deB safvfagla%@coﬁxﬁ%ﬁg&&ae RSk e
explicitly indi'cate wnether an nput to one web service nmay ‘be obtal ned by
i nvoki ng anot hefforpe Bregieingiagecipfad wetﬁ Jo! ispHsla idingletine threbipg et \ﬁile@e@ﬂd Specific

user interacti ORBctbdvw¥hlictNcdlBONS LB BnAURNusel Q@nxﬁﬁ%x@ﬁlﬁu@%le&@d @QH“ tor ed
and detected. For exanple, a function representi ng hcut paste" or "copy
e

& paste" may he‘*eﬁ%ﬁﬁel%‘?ﬂaﬁ SébVll‘@S figplgyed ihihe pghH 57 v ﬁl‘t?r"éc‘fll@él\‘]@g aghendor nore

sel ections frome sBRRE ma@hE fikierbDastaPBrop SRS, -FoblsiaRglel &iz§\véy§b@¢1béammﬁ§@ user
may copy output data %ecel ‘\éed from one %b service to an input field where

input data to aNGPhEPe D& R BE IRPEEYRedo 1§ T Wé’ht*‘é?”@%lmaﬂéeed‘?ﬁayf‘ilﬂnéhq‘ unction
i's nonitoretd angeniffer gteatiyoh: wByas trsexind &cb B OETBAH s@P R QHotiREbnk Made

aggregate the 3s not he var,i a nbodi nment
oSt hal vent i on IR fuB o e SRR schidhet i B AR CuBa bRV ERteeF
generated at stcmgoxﬁjz@lgtvhhtsmm@smd mom&mdsandi wearfl. i'idistfhylitaes he bagregatioeld

services with %%%Qez%@se{s dg%gd%? g 836&51@0 whi ch inputs of a specific web
nv

service may be obt al ne oki'ng Anot her web service (or by anot her
i nvocation of tlAARane wétbtepéﬁ wnc*e)lselelﬁtccs«amm:hma&h]edng fatockghines

series of oigst alaAkhan ACKLANSAS DELLOAEd, B ! g S8BEmch Ll oh

associ ati ons between vari ous we Ices are na si ng nenu-based
sel ections, dr ageaif- G s inseten lqa@§1a1®rbyéhmmpﬂ@@mqvmébhqaabmanmtt he art.

Vb services - 23bodBYntObt tﬂ@-ﬁﬁvmtm e ag M?}J l&eypclf&\ﬁ%%g aqg‘hbeﬂgﬂ&@ﬁ fiom the
custom zati on Process in this erTbO i ment he i nventi on.

enbodi ment, t hémﬂlé‘%ﬁ“g ARt e e g e e “&t""lg ﬂJ@]éSCééfe: ﬁwééf@hﬁ@ Vl{C‘Pi’e

accelerator on a remote server),

20  [0090] The new user interface generated at step 626 aggregates web services, such
that the outputs of one or more web services when invoked (which may or may not
themselves require input data in order to be invoked) can be used as inputs to one or more
different web services or further invocations of the same web service. Accordingly, while
a given user interface may require multipie web services to be invoked, some of these

25  web services can be invoked automatically without requiring the user to provide
additional input to each web service or to manually invoke each web service.

[0091] The new user interface is adapted to prompt a user for input data and
receive input data where required to invoke one or more web services. It will generally
be necessary to obtain input data from the user when the data required to invoke a web

30 service cannot be obtained by invoking other available web services either directly or
indirectly using input data aready received. The user interface is further adapted to
invoke at Jeast one web service to obtain ouiput data (e.g. using input obtained from the

usez, using input cbtained from previous invocations of web services, using input taken



user with a list of web services. The riser may then select a first web
service. Instead of providing actual data as input for the web service, a
second web service may be selected 5 froma nmenu and associated with that
input, to indicate that the output of the second selected web service
shoul d be obtained and used as input for the first selected web service.
The web services displayed in the nmenu fromwhich the user selects a second
web service may be filtered as appropriate. For exanple, only web services
having an output type that matches the input type to the first web service
may be displayed in the 10 menu, for sel eéfli-on by the user as the second
web service. At step 624, associations nade by the user performng

cust omi zat i on aeh BRstagol tridsvier aph asHboughibicnecnpse nsipa inppflakes oprhe

custoni zi ng webyc$RE YiveSsmah SuchREMtqk: Qfoﬁclmﬁlgqn;r S6HAGH e TRLSiAE 'Iﬂc'd%ﬁ&ceé the
aggregation of web services as define e associ ations. [0089] At step

626, a new userPUHEFTBER %u‘-gféﬁéP&‘tléfﬂmb‘}g)a‘rli&r”\‘]’ﬂeh\g“dﬂléKb%%%?ilaﬁéﬂly 15 by

noni toring the H&RE ahdMlep WERELIGONET; € thupht dsih @pl;@a%uét@(dmb&s@mm ment of
the invention, the user interface is generated

g ngutlng devi ce,
mthm@h|n%aﬂ%ﬁw“%%&W%ﬁﬁ?%ﬁﬁ%@@%ﬂ%ﬁ%ﬁP@%ﬁ@% H WRRyesise

performed. by &e&&ﬁﬁtﬁ@eﬂhﬁlﬁf@é e affrefdnoneb dehigee, mﬂﬁpyammnd@yb@@smbqwmch t he
user interface wll @_? ﬂ% %ﬁ?ﬂé b serﬁjces accel erat or

renote server) 1“‘2’(5&‘7[06(95 P ToFmEt i Er ‘Esé’rlflﬁ BN PSSyt 18?%%*6“‘626

aggr egat es mebfﬁmeem&a\w$uahmehhamnmhemmummugmsnﬁwamaLomnmnﬂemwahw&erV|ces
when i nvoked (whj

el ve e.input. data.in order
to be invoi ced)y"::{cqe]{lﬁth Be e&’ssg w% a‘llcﬁmudtlsgp? %Be it utsddt‘ﬁfgbrle mdfufa’?‘g?be”ﬁime Lt

services oHOfumbheﬁompmdwamtmnsm@f t he sane web service. Accordingly, while

a given user i ace NBY [ Vi G e i nvoked,
sone of these gg@@‘ b S ep%tl Séégg%%qbwsﬁJ%ﬁl%%@g%eﬁdﬁ%l di &g‘f?%?q%gfﬁﬁ%@ta
requiring the @ggmcﬂ@mﬁﬁmvmdéﬁf@Uhﬁtw@ﬁaﬂ(¢mﬁuﬂqxﬁ4édUNBMEES§€ﬂW©@@kor to

manual 1y i ”VOk%sé?%ﬁQfa\é@tha?t%‘fé G& (e. 0[a0c919a1t]1b1g {a%sgaa\s{clea%n ge&t\,ﬁ lf&GEnds adapted
to pronpt a user for .input data and receive | nput ere required to

i nvoke one or nBPieL {ilspw FVﬁ%é§Mﬂ*@3ﬁbW$Wgéﬁ@ﬁémmybebémﬁé@@§%éﬁws@@g%btaln

i nput . dat g5f r BYitd18ayiR8bcaMI ERplel §o BB TBANAGRY, drPodaRY Hsfoi@ YR Me30 servi ce
cannot be obtained by .i nvoking other available web services either directly

or indirectl yca%lp%ag AR o ataanely: rbaoR e ihodrye Bae strsated st gpredaryi s
further adapt e(ﬂhehﬁdvdsr@ﬂ@lki@néiionidﬁﬁﬂlht QN8 PRidERIs Wb et Rebt @i N out put dat a

(e.g. using in @@ btal d from suser i nput obt ai ned fJ
previous i nvoci Qgﬁs of - Bbeé i a&‘é‘?"nclﬁ%tﬂ]ad Stl"??pfgrp d’t’cg%é)ﬁnqyf’f-gem‘“e using
' any of a mamber of known methods. For example, cach usér interface may be generated
20 by producing code, which can be executed immediately after it is produced, or
concuzrently as it is produced. Alternatively, the code may be temporarily stored in a
storage device or memory for subsequent execution. The code may be produced in the
form of an executable application, or be in the form of source code to be subsequently
compiled Into an executable format, for example. The code may be in the form of data
25  that can be used by other applications or interfaces (e.g. web browsers) to provide the
respective user interface to users.
10094] Referring to FIG. 7, a schematic diagram depicting a serics of example
screens displayed to a user in an example implementation of an embodiment of the
invention is provided.
30  [0095] In this example, screens 700 to 712 depict displays of pages from an
example user interface that permits a user {o expliciily associate a number of web services
through a menu-driven user interface for customizing web services, as described with

reference to FIG. 6 in respect of a variant embodiment of the invention, for example.



fromthe state of the device such as the avail able nenory, using input
taken fromthe device environnment such as | ocation, using any other
paranmeter available to the device as input, or using no input if it is not
required by the web service), and to automatically invoke another web
service using that output data as input thereto (and possibly other 5

i nputs as noted above) if appropriate, as determned at step 624. The

| atter web service need not necessarily be a different web service, but
may alternatively be a subsequent invocation of the former web service.
The user interface may then use the output2Sdata fromthe latter web
service in a simlar manner (e.g. as input data to autonmatically invoke

yet anot her webSsenvie) 72@dricodismiys ploayatehengetypuintedatedn ivhishmwiehecrbiatst er
web service in g, .40 il Ut put s . =Y 921 .Step 628,

t he new user .n@%?%aéggg&aggagﬁﬁﬁg§“%?%%E%B%ﬂ?gmggg%ﬁdﬁggdéhm hﬁrage devi ce
or nenory for |afoenaticamedeesund to gencrpie ht exmels X 4)ierfFephwiidues eseds boet r ack.
user interf acesbeweggléo%d bty §9ot(1§cdgxy zﬁplgﬁtnﬁwﬁoﬂpnlﬁ%ﬂ{e? Iﬁﬁoﬁﬂﬁén@st& gfertain
sets of one or nore es wmth'a user 1nt ace nown in the art
may be |npléheﬂﬁeéﬂmﬁhe storage 15 deV|ce may be | ocally coupled to the

conmput i ng devi cgpgg)r | ocqtad efa%ﬂﬁl Brfdrh Rt D Goor GRRRILL 1 DG A8y | 'a ©8olk-d:B&i ing
exanpl e. User interfaces that have been genefated and stored

t hensel ves of f PeHfTdt GOUpRATG: tyLehiaPreedirdpEts st plaud sagicnidp saegoy 7>6@@@@[ 0093]

The user interfacasr @QB@@@P&Q@ ahew t@RSs @mnaﬁl@b&aeomx&mpﬁy@ew@a egl using
any of a nunber exa each user interface may be

generated 20 P’i}"’r%g‘lfd?% %Ig(i,fé?S%’l t&%“&’alﬁ *@éu%&@emféa l?yrﬁ‘ﬁ?HF LRy after it

i s producedi0 orm@ngaki ignbihyt vas skibvictSasph@aLIG edeenA0L e s mad:i l\é@bbﬁl dbfedcede may
be tenporarily tore a rage device qr nmenor or s juent,
execution. The go&g ﬁﬁ‘”gé‘ﬂﬁ%@ﬁ%@&m?ﬁeﬁﬁgngF%FHF%?M%ﬁ“@%8@% grvices
application, oﬂwbeulmcmhm1ﬂmbmmmﬁdsmqwdﬁBﬁﬁﬂmmhnmhm shiblsedpugenp b yormconpi | ed
Into an execut qpip%s&{ng 1F SF]O I]I}lgr %‘ %beﬁél VECQ%S 81% lnrm¥631113§0(§(_ nl“}{[erﬁgm fcgt(qg]c f dat a

25 that can he u pl'i cations  or interrace Fowser S)
to provide theIhq@@@@e@ﬂvemussn&mﬁﬂérﬂaueﬂb@Nue@mswaﬁﬁﬁgdkdﬁei@ppumg;to

FIG 7, a sghempii;C,di 2520 s@ls‘% s ﬂl@ﬂ, A rS%%d &5 0% g%@émtee  (BEEERRRe

dlsplayed to a user I n an exa fementation o
invention is prisi #Fedovae spBOY ﬁﬁﬁﬁﬁfﬁ“eW@ﬁﬁweﬁmﬁ@ﬁ&@h@“@@@mﬂéomﬂﬁsdeplct

di spl ays of pages s&%@éﬂs@&cw@%%Uﬁlo%xlli'@?cﬁeeh merﬁ:@&ﬁe& aétouﬁaefs%{am@ﬁ%er to
explicitly associate a nenbe servi ces hrough a mmu-driven user

interface for & &ifissiHyY %e%ﬂ’ eff W’@E&Vlc%md&é?hswwtm“ﬁw to order the book

identified by an ISBN number using the available web service [subsequent steps not
20 shown]. The customization actions described above may then be stored in a memory or
storage device.
10097] A screen of a book-ordering interface is shown as 714, When the user
sclects getPrice, a form shown in screen 716 automatically incorporating the input fields
of the getdSBN web services is provided. The user completes the form as shown in screen
25 718, and submits the request. The request to getPrice actually makes two web service
calls: one to gerISBN and one to getPrice. However, the aggregation of these web
services is invisible to the user when using this inferface, The result of the gerPrice call is
displayed in screen 720.
[0098] Embodiments of the invention relate generally to web services, and more
30 particularly to a method of aggregating web services in the generation of user interfaces
for computing devices. While embodiments of the invention may be implemented for use
with wircless or mobile devices as described above, by way of example, with reference (o

FIG. 1 through FIG. 3, it will be understood by persons skilled in the art that



reference to FIG 6 in respect of a variant enbodi nent of the invention,

for exanple. -25- Screens 71.4 to 720 depict displays froman exanpl e user
interface in which web services have been aggregated. It will be

under stood by persons skilled in the art that the information necessary to
generate the exanple user interface in which web services have been
aggregated nmay be obtained by inplenentations of other enbodinents of the 5
invention. [0096] In this exanple, information to aggregate web services in
a book-ordering interface is collected. A user is presented with a list of
web services in screen 700. After the usé¥-selects getPrice, a new form as
shown in screen 702 is displayed. Instead of filling in the input field
for ISBN, the ugdrdipenikgshamvantivenuy beimgpledyntatifghtse ¢lth ehengmantdQ dBUSE)
that |ists othef; ) Vi S Jn sereen 704, filter has been
applied so thgﬁ“&ﬁ%ﬁ§ﬁﬁégggﬁﬁgtﬁ%mﬁﬁgkﬁﬁgiﬁ23V$F@%ﬁdgﬁhﬂphﬁﬁﬂbﬁg t he

out put type of Witrdespels! wieating emsumpitios bidet servidee menu. The user sel ects
get | SBN fromt nu, G DL R -reguesting inputs to the

Get 1 SEN vieh Servia a5 Shown”t RamR &y Bul SRR PEE Beidet cquest
as shown i nJscr@Eps7oB sorvives ptbe SBNdwe retistapiie & weks sarviseoksdiptiordiilt hghout put
15 of this web & ¥t£Qnibs v . if s OGTRTL eb ryice in
the appropriate field, as§gﬂ%§%g$%&@§?%§ﬁﬂ§§%§“%ﬁ§38§?§3r§§g§§%“§§Pvice is
i nvoked, and otfpUTd FFERS FAY & aagspatede N eetd diyee piovidd hinkss shovipssi n scr een
712. 1 f desiredggthigionplopitis, RBLAhNRHM ofB: which I‘d@t&utg bewgal Lok Q%b getPrice
web services na%:he sugse%uggééy used, to order the book 1Identified by an
| SBN number usiHGEHECEQUAPE SO e et &ah Fhich vek sugisepiayrratippamast hp magp

shown] . TheéOcustperitdafbnpbthasthOns odesis WhkadyahMeuBYictNemk: BeinstiRigd in a
menory or sto&&gg@%eg%gg. u90§7éaé.sc&eenugf“a_booknqrderjng interface is
shown as 714. \Wnen TR TR WIESPREHS YFOOBY ICEeCId s HiPRri Bshiicfastidt fkbn 716
automatical | y ishebrpbraticegndyie okt sufdnekiedly vafhotithepgatukSBNWebn senryi ces
is provided. T » Letes the formas shown in screen 25 718, and
submts the regﬁ%§%§&$%%ﬂ¥%ﬁ%§§?p?gmg%f¥$v%gmg€$ﬁgpfﬁaHﬁﬁ’ iRl e s er vi ce
calls: one to gerusBBNsamierbne to get Price. However, the aggregation of
these web qger ¥3aes) 1 s kD %1@54%&11%8(?1%8{1%% %@ vaeﬁ’%f‘&%,’lns Tl s%oFlﬁ%&@]%n%r jace. The

result of the getPrice ca I's ed I n"screen ) ﬁ%%dinents
of the inventi OfPSAERFicEog ehpersTisg a wehietyicdesiipes in anehirmingent 30he

particularly t v @BbR9de Abre@GYERIRAL: RAMNBOMSES, Wik Sudy T flE LGRS L 1 on of
user interfaces L '
transmission-type media, for example,

[00101] The invention has been described with regard to a number of
20 embodiments. However, it will be understood by persons skilled in the art that other
variants and modifications may be made without departing from the scope of the

invention as defined in the claims appended hereto.



for conputing devices. Wile enbodinents of the invention may be

i npl emented for use with wireless or nobile devices as descri bed above, by
way of exanmple, with reference to FIG | through .HG 3, it will be
understood by persons skilled in the art that -26- enbodi nents of the
invention may be inplenented for use with other conputing devices, which
need not be wreless. Enbodi nents of the invention nay be applied to both
wirel ess and wireline consunption of web services. [0099] In variant

enbodi nment s 8 .the invention, information needed to aggregate 5 various
web services Sbe stored as neta data in a web service description file.
The neta data can be used to suggest which specific web services can be
aggregated, and how the web services nmay be aggregated. The neta data can
provi de hint$ dsmethodarfi aggsegatgg el ativives i @pedrhtigSa ubdGhuegthpgrdrar c&?&ﬁiﬂﬁhe:
whi ch output&ﬁpf &gich ﬁyecific web services need not be displayed to a
user, which % HIVTCBed FURES#S ons nust be made 10 separately from ot hers
and the o der in MBLioHeSREREA! 6ndGRy SRIVEE SRsIRh DEHEAYOKED 101ca8CHIEY8D
aggregation, which specific web services requires explicit user

i nt eract i on,seayiee desiaiipliomedmprisey ik pderaligyothech sevdke desatipoomblca@hisytha defiaet

explicit us i nteraction. ,One re of .these aggregation properties may

al ternati ve%egoger‘él%%mt%r%cle&o8%%%@&’%_%9’%‘%? Seﬂ'ﬁf‘?g)ﬁggh a user interface. 15

[00100] In vari angroessbiagisa@ndt JeRf ohd)&eb R¥EC d@@eriﬁtfb%})tbqgédtﬁf?%ﬂ&.@ and outputs
we

performng the steps of a nethod of processing a servitce descriptfon

in an enbodilfériocisfed web sarvigesiti on may be stored on conputer-readabl e

medi a, ich may j ical or. fransm ssi.on-type dia, for | e.
100101 T0The | nvektr oo B KEhERalt im R Mot diel e TE o B sbPhg e
enbodi ment s.ustlofieelservices wid butpet dandRrdsdpeadbly persons skilled in the art

that other variants and nodifications may be nade W thout departing from
the scope of the PrPHJEESPEPISOr doteiser IPF?ffaﬁ%ﬁ, siharoits inapise ideest lasubied of gaid

Cainms: 1. Anmsfifyast Wiy ?&gfcgg?stfnnggkét’éﬁgsiﬁgﬁ?ugﬂﬁta (ﬁ)tigg‘%ﬁ %h?&%g@lgsa?d %\‘S}ug rt% mgre

interface for a Conputing evi ce, od cohpr rece
| east one m@bei‘s'eﬁg\'rfaces,cmslcmhpiteﬁmrmmpm&aei s dapiiyed theagh seileonmelr BefkvViee
ggfsicrnlepgg ON GRS Foth il LHregslt Iatsts%ft 0 sa?d ;S:;ﬁ'\lga}ﬂt)(/: gf \()jv%g (s:erzgvﬂ:tels;on elements that
monitoring said input data obtained and said output data displayed through said
one or more user interfaces to identify patterns in said input data and said output data that
suggest that an input to a first web service of said plurality of web services is obtainable
from output of a second web service of said plurality of web services; and
20 generating a new user interface for said computing device after identifying said
patterns, wherein in use, the first web service is automatically invoked using output data
from the second web service when the second web service is invoked through said new

user interface.

25 2. The method of claim 1, wherein said new user interface is adapted to display output

data from said first web service.

3. The method of claim 1 or claim 2, further comprising generating code for said user
interface, and storing said code in a storage device.

30
4. The method of claim 3, further comprising transmitting said code from said storage

device to said computing device.



web service interface to each of a plurality of web services; processing
said at | east one web service description to identify inputs and outputs
to associ ated web services; 10 generating one or nore user interfaces

t hrough which input data is obtainable from use of web services and out put
data is displayable; providing said one or nore user interfaces, wherein in
use, at least a subset of said plurality Qf web services is invoked using
i nput data obtained through said one or nofe user interfaces, and wherein
out put data %sgﬁgsglgggd‘through said one or nore user 15 interfaces from
said at |east a"SuBeBpd of <&aimgd g1 waim ¢y iighenepmpdsios csecutingizidopodsgons aaid

i nput data qgkﬂhﬁ%gd@@gesaid out put data displayed through said one or
nore user interfaces to identify patterns in said input data and said

out put data that suggest that an input to a first web service of said

plurality of services is obtainable rom out put of a second web
service of séaﬁ%. Irﬁ?t]é?cf?éérﬁjfoqﬁégé’iaé?’\?ilct@é _Wgﬁ‘ﬂf“_?éf‘.@éiﬁgr”éﬂ W@ergacﬁé%\ﬁ%@ﬂ to
interface farompt eraGAFRWatashddRYdice salitigbutid@enti &y fAdy %?érqntfptgéé, FhRwokin
wherein in use, the first web service is automatically I nvoked using out%ut
data from tAl Seshchegsviser vi ce when the second web service is invoked

through said new user interface. 25 2. The nethod of claiml, wherein said
new user interface is adapted to display output data fromsaid first web

service. 3. TTh&heehbhdd off dlyapmo &f Qlaigh ai P 3, whefdih &kidCHMREAS hRYIdSRMRIALY NI
code for said user  interface, and storing said code in a storage device.
30 4. The méfEKGENSringtpages where jaihdppofeiai ehtaiged rthrosght saihprsapyl neadeusder om

sai d st @pagentedirs GEatdis St |5 Y540 mdfa&IBLhog of claim 3
or claim4, I%Srt hgr corrBr Iﬁgl ngﬁggg%balylg%gﬁé{gldsaé%%%e %nm%%ﬁléel lggerlr%ﬁ?sr ng
device. 6. The nethod of any one of clains 1 to 5, wherein said new user

interface ig a ted, t 5 pronpt . for input data and receive said input
data in sai 3 niﬁg d@%?o‘fﬁtf é‘r""? a2, oF 81@1%3019 ﬁgwthgﬁlrﬂ said g ey esispRtifesd, by .
The et hod @bteaie PRGNS i6 WA sdedt Bata WSS BlLBuS AL JRA i
identified by dé%epting insﬁangeg mhe%g sa|§ ?ﬁpgég&%?éggﬂ?ﬁPﬁ%@S?%9888
sai d one or "¢ @sersiaterfaces is copied to an input field on said one or more user interfaces, in

15 which data in said input field is used to invoke a web service.

9. An apparatus programmed to perform a method of aggregating web services in
generating a user interface for a computing device, comprising;
means for receiving at least one web service description, wherein said at least one
20 web service description comprises a plurality of web service description elements that
define a web service interface to each of a plurality of web services;
means for processing said at least one web service description to identify inputs
and outputs to associated web services;
means for generating one or more user interfaces through which input data is
25 obtainable from use of web services and output data is displayable;
means for providing said one or more user interfaces, wherein in use, at least a
subset of said plurality of web services is invoked using input data obtained through said
one or more user interfaces, and wherein output data is displayed through said one or more
user interfaces from said at least a subset of said plurality of web services:
30 means for monitoring said input data obtained and said oufput data displayed
through said one or more user interfaces to identify patterns in said input data and said
output data that suggest that an input to a first web service of said plurality of web services

is obtainable from output of a second web service of said plurality of web services; and



10 interfaces matches out put data displayed through said one or nore user
interfaces. 8. The nethod of any one of clains 1 to 6, wherein said
patterns are identified by detecting instances in which selected data from
out put data displayed through said one or nore user interfaces is copied
to an input field on said one or nore user interfaces, in 15 which data in
said input field is used to invoke a web sgyvice. 9. An apparatus
programmed to performa nmethod of aggregating web services in generating a
user interface fo c i ng.device, conprising:.means for recejving at

| east one web ser%?%g g%?%ﬂ%% n 2 RRgr 87 wig Cgtmréﬁgfcﬁﬁ@u“@b (i affer

servi ce descideptifydry eOdMpaitGas whabir i@l ddey t1Rf five b 681I8REME A Nnvoked
el ements that . define a web service interface to each of a pluralify of web

servi ces; me%HRE PBIPUHAYE dian ty sesprd atebl ssadee when Wabsesend e sdedey isphvaedt o
identify inpgtsiohaBd RU R 5l gssoci ated web services; neans for
generating one or nore user Interfaces through which input data is 25

obt ai nabl5e from use of web services and output data is displayable; neans
for providin id one or nPte user interfaces, wherein in use, at |east a
subset of sa di@ﬁﬁparl’iaf%ﬁ Brelajmy- sdersin the appaiafipdxagabde dgvicaput dat a
obt ai ned through said one or nore user interfaces, and wherein output data
is displayed through said one or nore wuser interfaces fromsaid at |east a
subset of saild plcamabiet-yeadhiblebedienvipor svhi@0a rearfsoftenrenmnigoacntds saded, the

i nput data q i.ned and said qutput.data.displayed through sajd one or
nore user i nstgggyfa gec g%mP%nqngSeﬁ?rﬁ?vp%aﬂsg?ﬁémﬁs B3 éiébé%frﬁﬁ’@tt’&astt%?saﬂ’das%ﬁao‘i of
out put dat a dofiflzaSuOFes bertiRad addlainfdUh ah ofle bf E1gimaeR gervice of said
plurality of web services is obtainable fromoutput of a second web
service of said plurality of web services; and 29 neans for generating a
new user interface for said conputing device after identifying said
patterns, wherein in use, the first web service is automatically invoked
usi ng output data fromthe second web service when the second web service
is invoked through said new user interface. 5 10. The apparatus of claim
9, wherein the apparatus is a nobile device. 11. A conputer-readabl e nmedi um
upon which a set of software conponents is stored, the software conponents
containing instructions for performng the steps in a nethod of 10
aggregating web services as clained in any one of clains 1 to 8.



