- e3eur 4<6BTKS4METHOD AND SYSTEM FOR DYNAM C | NVOCATI ON OF SERVICES IN A
SERVI CE- ORI ENTED ARCHI TECTURE ENVI RONVENT FI ELD OF | NVENTI ON The invention
generally relates to service-oriented architecture (SOA) environnment in a
conputer network system and nore particplarly, to dynam c invocation of
services in a SOA environnent. BACKGROUND 10 In a typical Service-Oriented

Architecture e ), ! the use of
t hird-party: DANDSYSTEM FOR DYNAMICINVOCAT L RVICESINA 1 he

SOA envi ronment{ o weACREORIERTENASICHETEDTURPENVIESANEST S anY
functionality of fered, such as an applrcatromn or sortware dai ready exi sting,
and a web service is a software conponent representing a set of specific
functions tF?ﬁ D@Mﬁiﬁcri bed, published and i nvoked over the network
(typically ol ng open standards. The SOA environnent enabl es
sof twarg appl i cqhé BREntich RAcATS OIS & Ml@tgoﬁéﬂté(ﬂatﬁﬁﬁéc‘t‘ur@m@)& sting
services, and only where absol utely necessary, to be IS pronotes
reuse of t RRVIEOTIIENE icp equpituteranctveorh sysen, @dpaolad:agmumlyt to d}mamme way
software i \; Io nvi ronnment infrastucture

applicati o?tn gs:%gnoqg% I%g\l/ngggéeeﬁtm?g&uﬁt es less effort, which leads to

| ess expensive software/applications. Software nmay al so be built
increnental ly such that the software application nay be devel oped as and
when new sBAGRERQVND equired. Software may be rolied out with a nuch
shortejgl eadti S.
Addi tlf)nal ly, g%p?h}@gctq! g%gfc ﬁén?edrbe cust Or}%?gggﬁ e}‘f{ﬁ&’?ﬁzﬁt"?mé Y |g1tjt | e
pr ogr anm ngetefoflosytsterg themsernd thmdepéxsy sepddss. is posibda dThis wespayallq,esoam the

or gani sati on. fg£ ﬁg envi ron ‘Frow des .a sujite of services that can be
of g8 o fre

aggr egat ed"¥t QY rofReR SHChy et e RAEY SRIYASSS &8F vi ces. The
dependent ﬁﬁfchx@a@ﬁy @ff@re&'%‘ﬁ@ﬂl hympaﬁneatdnraqomeoa@tegm eﬂtt , B3 Grged into
the source code during 30 | npl enentati ons, as shown 1n ure 1. Fi gure 1
shows a bl srrkicdisascdiwasé C@np@twmpre@ﬁaingsse\t aﬁspamijerfmctmﬁ@that tantw cal ling

i th abpendisioatpBp T R o P EREBRI PERET abp DT B~

mappi ng angtafdaads. Mhel Stmreﬁﬁtduﬁﬁexamau%% pABations td K@S&séﬂﬂlﬁ]eﬂﬂsﬁt e
design or inplenmentatiaon of thera@é)pl i cation. Anmongst the elements that are

fixed, forthisdaptyer existnasnriigespred oelywhese ssolusady neqesrarptabpbuiltagptis cat i on

O oct - Acc e keGP AR i BRGRcAE IR AU MBS S (B, ©

2. Dependedtvekqxem ce nane or package that is to be used; 3. Operation or

API of the r to be used; ghat ure of the operation/ APl that
isto ﬁ used, \ﬁﬁﬁ'i %E%E? 4 eRpoBment li“ﬁﬁfiifuc%ﬂ pRieation design andideye 1RIEREL er s;

and 10 5. [RhAed MRSFRXRASAEIdadAh 188 Bxsdbive R9nRR/4 bgtr(gﬂﬁgﬂs S%M&@ﬁla There
is a subtle difference between operation signature
dependenci &lso bebyjttdnurmentetly siahghatahe srftviee bpplaatiommey be)dpmtdtpzad asapdit s

(i ncluding_the nunber of uence, nd out put ta.type is
Sbout ¢ he FUBERSY SBaieshaseapgites SORYARIREY b tofled BRF v« Mok st ioB. o
exanpl e, i AimdAéading BEMBrd BspondivEdas %ﬁﬁt&%&%@d&%ddﬂﬁ&%& &pticatitins The
concept of assenbly of services in a SOA environment requirés the dependent

servi c& t mapde guepmissd avithrralativelnilittl M}hmﬂmeleﬂeffort/ﬁ(salsmuserﬁntm ddpendent
servi ces) b Figure are no |onger available or are down, then

t he servi cgéﬁsl‘?lslgg}(gfr% e?tanoggagfsa “Yot available. This bri ngs about t he pr obl em
of flexibility andSOaldnabohinbit p2évi@ds d Siete HEB/IEs ihat @Hﬁﬂﬁtdg?ﬂagaﬂeﬂ opt her
words, the service is only as reliable as the least reliab services) that
it is depet¥enbledpBhich m s may reqiireslgppdenianpeest dbeidepmdaisesiigpsarar e, for
exanple, ¢ [ cont ext or
calling seﬁ%aggﬁﬁé &r@g’ggﬂfgg%ﬂﬂal r¥ éiitﬁ%tf1pgmf_t a(eé‘rsdrlrlgrﬂ in a SCA

ar chi t3rt uingplembietations, as shown in thure 1 Flgure 1 shows a block diagram of a

conventional SOA arrangement 10 with a calling service 12 with a pre-identified
dependency invocation 14 in communication with dependent services 16. With this

conventional configuration the mapping and binding information are programmed and



ability to replace a service with another service that is providing simlar
functionality, 25 but w thout being tied down by the exanple of fixed

el enents specified and |isted above is crucial to the concept of reuse and
m X- mat ch based on end user requirenents, Recent attenpts have been nade to
address this issue, and to increase the %I exibility and robustness of
services. United, States Patent Application Publication No. 2003/0, 070, 006
Al publ i sh&gcoauring the designpnimplementgiongfdhempligntégn. shmangsytheslements thago
devel opnen iidi ng extensible renoting architecture, and United
St at es Pat tgrr?tsﬁl)%ggﬁg%ﬁ{ lg' Publ i cati on No. 2001/0,037,417 Al published on 1
Novenber 2001 i . t heMeasagingfpriMeyelrto de sised, fecxampiet dpptcaind psygtamifor

dynam cal ly dispatchin fu?&hon calls frogma first executi-on environnment
to a second executi oH‘t%Fﬂ?F erpgse sy Method Lntgrfage (RhR.SiRpls @Rigcldo not
adequately address p } - f ol i t ocol
That 1o Ubed. U Parant R N Ay M (AR o986 "t i e
to address thi s2pr obDepgndeuitsensce thnse erglankdgerthdtss odsadedin gener ati ng code
during runtine, ,t he | ti.-protgeol support nust. be predefined. U S Patent
5 Application Publi cgg?rgho'ﬁﬁr.}\%wwg@ﬁ?%%:e &Be P38, br obl em of bei ng
restricted to the prSigﬂ%téﬁdh@b&rmﬂAPpﬂhﬁﬁrstt@ge usédSinclilRxp SRR inpat | on
Publ i cati on No. 2001/0,037,417 is an inplenentation that is specific to G+
envi ronnent only; hewdkexpeeipd raiyrsed pargmeters; endiandl e mul ti pl e- pr ot ocol
supporini ssue as dis i | 1S, Ratent . Application

Publ i ciji i on No. §'200111:58t,§l Eggesfggécge:dr:ﬁ%‘r‘{?f (%llljlhn% #dl%‘(f:oéﬁedgﬁr\yfcf )nments. 10 Both
of these publi siTactepad sutitleabfftrenat bedmsenf dpetatioh Gipadiiteasl daretype obl em of
defining a virtual interface at desjgn tine and bind jt to an arbitrary

(needed) sEfRFnEeNciss. Sighafure periainitodhe deohaation of sxpedted wpriskinchdingsher obl em

of providi i; ! - = > I i | ad of
bei hg 1 edi o ey nta ey EndRlEe: 2 Wi ot Wi TR hErC O
"runtinme" fesnsmpleCnt String gniiid lékea Hor exprapie;ia Jbei, fgrexadliffednce between
(http: #w\ﬂgcowgﬁ eruser.coniresources/dictionaryn GQCccurring while a
prograniis For exanple, a runtinme error is an error that occurs

during program exeesHcbRbIARNdLY SfcrBes ih AI Y ehvirdhntt Fdqlirad the Of roULI Nes
that are bound to the program during execution. In contrast, conpile-tine

refers to deshdentseraicestocher availible aad pmoireavhensnesdéda A anehi if du dependent

http:// A COMTERM r/runt i ne. ht ). There i d for.
Sol uti on' 1t SV RSP FENRREIF S it g oo 0B Ao e Sy o BRGP g”

servi ce t ocditedtiphledBettaatilshle. ADHiO Biihgs ADurk prétserh BS HbAbRRY hidrliekianges of
25 dependent services, preferably in an SOA environnent. SUMVARY In

accor déhceolhe gerxieean gaestions In ofaen wordpithe servica e anly as jehiakle @athedeasbt hod f or
dynam c i ny, [Walak - [ [ L Ce-ar i e

architect urégi.% ﬁgﬁ}r%m?iof tgtggg%)p%??%??&l{'nvoof ﬁéﬂea%%ﬁ’ée{%‘g(fmgﬁ)gg?%r‘g% service
i n the systigmtuepfondeahplepdnangesdalaldepgndeat serdes 16, dissnderfiye ingohteat dar get

servi ce; nMapPi ng one. or re ranmeters of the target service with one or
nore par anﬁ‘ﬁ@?%_ 1c¢ ﬁgn_ﬁgjlglt? hgg}?é]ﬂ@é ESeW_Flﬁ)' B‘é‘? Br 81 HPOAECRIEECHEE: Ber vi ce
and of t hegighly thNep1SQS AderRedivith Bhothand ity @k i@%r%\ﬁﬁn%g%gﬁﬁ FRREXAARY, or 4 The

mappi ng rr\%/ be performed using a context nappe ping rules
i nst ané®e whuthwithoat heipptind)dowh by thesexdmiple afifixaiiclduamspecified and [jstadabokee

service functionality required b he cal ling servi.ce nay be stored, and
pref er abl y“{hé” %BT%CSHF%EQ%FW@C %{rﬁllrfeﬁ.'@ﬁ ibﬁ_gedocf“ WélSFrng BE&H i ce to the
functionality SRe@@avitteRthtPNavelRet aladb RDadIpésy k68 isshd) URK I McRadcAhgEt service

may use a context invocation descriptor, for instance having an XM. schema
based st r uBexibidity and robesnesant serviceh BritadHsates Bpentt Aprflicatien PyblisatioroNo. t her e

Sar Vi co- or Py BHTAEE AP pubHPR o5 AL NGB R sy o BB RRIHbRE 1 0,

i nvoca3d ondefelopimeneastend pRvidii@etteriily rdhoting drélttesinsd, and Janedsans PuRan a
calling service; and a context nanager coupled to the caIIinggservice for

i dent i fyi nfPpliration Pyblicatier Noe 001B.ET.AL7 O @ublished o 1 evembes 2@01oin thee

par oot or S FC D e fer e T AR AT B P bl e R A bl o

i nvoki ng t &dlstfamgefirs exsducion eddrobieens 54 rvidyxdettidhatviroanphi. HeowevEBPPI NQ
mechani sm coupl ed to the context manager, the mappi ng nmechani sm preferably
conprising a context mapper and mapping rules, for instance with the

mappi ng mechanismutilising the rules in an XM. based rul es engi ne. The
system may further conprise a conponent interface through which the at




20 | east one target service is invoked. Preferably the interface stores a
service functionality required by the conponent. The mappi ng nay map the
functionality of the target service to the functionality required by the
conponent. The conponent for invocation greferably conprises a context

i nvocation descriptor, usefully with an XM. schema based structure. 25 The
conponent |n%Frface may be a dependency_ interface. In_either above aspect,

the tar get be®yafithese sysierprds H‘étrﬂdF%Faéﬂya TegsgPreblpms F@a%‘éfwlil%’én&%ﬁﬁ% I n

ei t her abo t: S r nprise a
plurality e ét!l%{r}%gtro?g@&h%éssL&gob'gg%ééﬁﬁé&"?’gﬁa@%ﬂ}@ﬁq’fq%&@% DRAW NGS
These and 800%0,07@800 reed, to aljresst thisameblerdyiantaa e s saifiticni bdsadeont genefating e

i nvention w be better nde stood and readi |y apparent one of ordinary
ST 1 ot Rt e TG dh GG PP Arerb e P 5. BRtunct | on

W th draw ngsiicdddn'MibGbation Nd. 28050570908 kb @€ brdtiaRLARIAL ré%tr?di’éﬁ’t%riﬁé onal

service-oriénted architecture (SOA) conputer environnent: Figure 2 1s a
bl ock di agpendefined pg&t¥cad supmoried. bTrﬂuPratmnepplwaruoacPothnné@\ﬂﬁ@ﬂ/@,ﬂﬂ 417

nbodi ment . of th f d tor for a
par t1 cul ar ‘s B histitsta G el e R PR s N BRbrmpl ar y
scenari o appésn@thah@eRBtiFBYrE1BESTRAEpR isfiedidiRcdsse@iMéh ERt BESOR. BN The

enbodi ments of the invention are particularly effective and useful in SOA

15 envi r onAwhlieation P@bh@ﬁﬂ@ﬂé\kaaﬁpl@é)ﬁ?&h% caft enlpsun wrigeal epyirenmenss. huge
monol i §hi c syst ~£xpensively
reusedli(?vx/nere t %nﬁ)gﬁ]gh%g&%&?{@ﬁg?& Ong\%elirsﬁg%ﬁgﬁdﬂgﬁlﬁolwe fy when
necessary. dEﬁmh@e W[mraemterfaca aSAigntithe amhiging it tb e afefraty (Rseded@rite ARNY
forms and shapes and the inplementation platforms and protocols used can
be differ eH‘l“mFi’ence the applicability of this technique 20 according to

the enbodi ment s ol 8 AR RbisBRitioh T AR tﬁ%ﬁgﬁq lo?@%v%@%?ér%@stﬂla an be

service-oriented architecture environne onput network system
enabl es a makeds@rdvingieh¢atyantiies ingteed ofibelng hipd-emeduriredi esigd ep @nplemichiation
regard upported protgcol and signature requirenments of

depend Sf%ihlgletﬁlsscgwxﬁﬂce NS MPY%e transformation is supported through

a cont ext 25 MappiNg OFBsHR W@eangamseahg%x&%dl gurabl e during
depl oyment or just before act ual i nvocation~of the’ dependent servi ce(s).

The configuration caﬂm M. aommlmmeedomhcmms/drctlmbas ed descriptor,

and services are i.nv ked .bas d]19 i ven con nanmj cal ly. durin

runtinme. Figure 2 %h “faln& adﬁr%%%‘a‘rﬁﬁecal%ﬁﬁ%ﬁ’ﬁp iMGHFREAE 20 in
an error that occurs during program execution and a runtime library is a

20 library of routines that are bound to the program during execution. In
contrast, compile-time refers to events that occur while a program is being
compiled (http://www.webopedia.com/TERM/r/runtime.html).
There is a need for a solution to the problem of providing a system that enables a
calling service to be implementation agnostic as well as insulated from changes of

25  dependent services, preferably in an SOA environment.

SUMMARY
In accordance with an aspect of the invention, there is provided a method for
dynamic invocation of at least one service in a service-oriented architecture. The method
30  comprises invoking at least one target service in the system dependent upon a calling
service; identifying the target service; mapping one or more parameters of the target
service with one or more parameters of the calling service if parameters of the target

service and of the calling service differ; and invoking the target service.



30 accordance with an enbodi mrent of the invention. A calling service or
conponent 12 is deployed together with a dependency interface 22. A dynam c
context manager 26 is in conmunication with the calling service interface
22 for dynam c binding 30 and actual invpcation of target services or
applications 16. A context invocation deScriptor 24 6 provi des schema
instructions fromthe dependency interface 22 to the dynam c cont ext

manager 26. A cdhe¢ mappingpporbedsriandedresimg mgontentesapper ardouampéngribesi fog
capability.to the.dynanm c .context na . hown, this enbodi nent
conpri ses” TREnRa i ik ParpifEiGsed Pl A EPrAT-6 S t he cal |1 ng
service 12 and thes@dct fid@bndlsy ?Bqlhﬁ*éd@j/ tHeQalll}g seAkidd My B&EtWIedCank2. The
dependency interface 22 may be depl oyed as part of the calling service 12
and def i nepreferaldyi e meppingimeps e dundiignalityief tel thigaigsendes/fodhe fimctienplity es and

IS presgent - si.gn_and.devel opnment of the calling service 12. The
depende%cyre%frgeéﬁ%gle Cﬁgmlgge%l%/ei rtual interface that is designed and

devel oped t oget htbkitgtaltatobeseedbd mag used vortext 1dvochtorsdsbriptbi, Sorlilsthideer f ace
22 is definped based on _the needs/requirenents of this calling service 12
and st or esh#inphEMlp prhgmatbgsedbructufigt i onal ity of services required by the
cal ling servi ceridlrdafliciich BociESLIOPHr AE S libn, OY: G0 GRS, 3DAUE e
actual services that are expected to be used duri’ng he 8xecufidn. or

runti me of dytansic aadokativy fat ldagtent Rervicetie s serdiveior@ntedrardfiteeturd. HEhedggtemy ment
of the(ﬂpplicatiqn, when t user finds a 15 service that can provide the
functi Bhal PYPPEIFELE FHRPORERHEBITVACAIR of dplerti ORe (AT seviogdR therYeiect s, the
user can cg ; ok @r [ . :
il esor t h e e e S e Lo ana
refined) cnrtidentiéying the tFigeiosegtice, eppinguine or ntoneparappicrap fdbptgdt serivies of
this techni% e cgan be exgaqged nd_can romlﬁyer t%ne. %@tThe dgpeq%ﬁncy
interface J20°8C SEPPTGFAFREeEs Gt he,eplling Soraee if paramptety pLIEE targelsopigs andy
servi ce 12ogfhd chllifg daPReAeMmGyarldiheskiaE heddpaf Rra8e conponent and the
context manager 26 and the context mapper %8 are anot her conponent. The
cont ext3 i nvocat Thhskstese mapiethe gompriseemappixg/meshanssa coupleditosthe pertterte t hat

may be confj . i t I ] rvices,
based 25 onfHistnelbibipk HiechERa ARt MR ol iitoid ot Baf e
pr e- def i nethles] foe inktaee withathe Adppiakintehanihe usitisivp tiee tuitk gt ARIXIMID baded hules t he
protocol of the service, service |ocation, nethod nane and paraneters
mappi ng i nf&Hati on. The context mapper 28 utilises a set of mapping rul es

29 that has beefbuistdm hﬁy%&%&@;ﬂ?h&’@&ﬁﬁ o&ﬂﬁﬁi&ﬂc@@oﬁ%@?ﬁ?e&ttgnat ur es

provi de the capability to be a ~matchmaker® 30 between di

and dai& tlepgonetargetiskiviig iv ervelied. i Prefckady deriviecfese sttiee a servixalflnatignaléyvi ce
12 invokes a nethod in the dependency interface 22,.the fallow ng overall
S eps oocurdutied B the' BistobBerc G TR it St e Bstioh Sy R ins st R o |
(or invocafoi@gﬂ@ﬂgngﬁyf@@{rgdbmr&%yongrm ormation such as input

paraneters, nethod nanme, return type, etc. 2. The context manager 26
el i cits infor maTheerrappnenifositvgaationgireferably ensepriseea cantextgavacptierer vi ce t hat

i s needed nt .serw.ce) fro h escriptor 24 and locates this
servi ce. 38&$ﬁ?%§ﬁ§ ig &gxgp§?@g'C%?%%b%?@ﬁ%“%&¥hand (2) is passed to the
cont ex25 mapper Phe coMpdhehhigtdritomanbe ailepiillchieinkeface.st i cs provi ded by the
rules 29, the context mapper 28 constructs the actual paraneters to be
passed to the 3hrithsy aBoveaprachdhe targepsaryice iy bsadentified durieg eilieg sesvicon by
t he context, pRpper 28, the context manager 26 invokes the called service
and gets the result. 5. Again the returned result is passed to the context
mapper 28. The hosithexdbovepgeict, 28 adeuseotcstatgeesareise hfaytcombtiee £pheditedf
corresponding result of the calling service 12, based on the information as
to the ser {&&S¢YELi onality required by the calling service, as stored by
the deggndency interface 22, again with the aid of defined nmapping rules.
The dynami ¢ context manager 26 perforns tasks if an invocation is nade

t hrough the dependency interface 22 based on the information described in
the context invocation descriptor 24. This information relates to how to

| ocate a service. In a local environnent, this information may be the path
of the local service and nethod nane. In a web service environnent, this
information may be the WSDL (Web Servi ces Description Language) | ocati on,
service nanme, and operation nanme. In an EJB (Enterprise JauaBean)
environnent, this information may be | ocation information, hone class nane,
and nmet hod nanme. Exanpl es of the type of tasks that are performed may

i ncl ude:



(1) Identify the rel'evant dependent services) that are needed and
available, (2) Map the required paraneters fromthe calling service (if
necessary) using the context manager 26 (this is actually done by the

cont ext manager 26), (3) Invoke the actual service in context, (4) Receive
returned paranmeters or values frominvoked services, and (5) Map received
paraneter into eercted returnéﬁaraneters for the calling service (if

requi red) BRHIEHRESERIEHONOFIHEIMRAWENGSt ual | y done by the context

. Thi fi i | ows 1 exibilj bui It |
Cervice o tependint e o el Bchal aBHirRess b o Bol B RAE S 1t o mtf on

as wel | asimehtiot will belbatger unddritosdiaid rerdilyldipateat to i@ oTeFdih&9 ski?l iRalse £PNt ext
t hat may b%@i ndependent of the context of the target services or

appl i cat i oftom e tellpwing smiica deggripEapdaCABRRCPRWINRdEWirgsyinckhigh:ot ocol

i ndepengence t hipgiigh, § 'g%n{: [l b 1 he - and
t he mappi ng rul es 29.15%156@12%1 |ﬁ§%?@nlsvb%%%gl %%é?gggﬁg%%h%%%%%g‘?nvoke
a target l1loomputer ewvironsgat,dl ess of the protocol required, as long as the

protocol is supported.by the.executjio nvi ronnment, of the servjce in
context or callt ?'%“%gl‘s\/%&l@&“%*ﬁgmﬁ’a ﬁ@gr%%’é‘teé%“mtln??&ﬁﬁaﬂ%?w&hes or
rul es that aneymbB&inHal bedidJangsgh experience. Exanples include casting of
data type "long" to "double", an "int" to "String" or "Integer". Qhers may
i ncl ude conver sFigre} isconpiemplaadesctipe §or & prtiddarexemmpilopandal ue obj ects. Al

t hese | es arepdefined by the user and stored in th ul e engine's

dat abadd. The mERrHE S LESTATOR O An xRl Ernaccenlisdbithe RRAWPEMEE fbout
conbi ni ng Bigus Baki ng paranmeters between Calling Services and Target

Servi ces. The descriptor 24 provides specifics for the particular instance
of invocation, for exanple, mapping of Paraneter-1 froma Calling Service
to Paranet f ;Fﬁ) ervi ce, or even conbi ni ng/ breaki ng

par amtersgro%ﬁ‘aE@%%iP ervli§ce to a Target Service and vice-versa. These
two sets of infdheanbodimenshifehd ineertivntaexpartioyipdy eFéctive apd asifeldn Sloa mappi ng
capabilities .needed to enable f,he_ 3 '~ party or target services to be

i nvoke s e SR PISAT sp WACAPP l?@ogéﬁﬁ?ineé?ng@ byikeashuge megolidigestemsd unti|
runtine, t hiaal by SCappiCRidIATE R BY cxiBOED réel Biflerd Blis RN unt! |
runtime. As such, the rvice name can be configure uring depl"oyment or

j ust bef or extremelg aoweorfyl) ahd bwiltmglyawber nécematyo hethdavekgpad®At hout
dependency _on pre-jdentif.ied services or pratocols. In a simlar approach
to service“hateg™® er%?f\fl'éff‘?scogfe_lﬂﬁ?aélyﬁ@ﬂfpﬂ@eg ARt %ﬁﬁ}l’é&_ﬂ%‘f’@?‘%%ed unti |
runtime. TyRi6ahd ¥hd FrBYCcH8 \USEPEINYR differdntd e SBE ¥hiRabiBAMRR t&th]{ue
know edge of the expected input paraneters 30 and ‘underst'anding of the
expect &l r a¢ogrding kol the smbydimentserf theaipverifanne/ conf i gure several suitable

i ' . . 26 .deci des .whi ch i ke,
according Lot ni BT Embadr il (PR SO ER B el iy

ef ficient mﬂt@mdmoﬁ@hﬂeﬁiﬂrﬁbleyEﬁx?eb%elafid’e&mbbﬁeﬂ%néd&ﬁﬂ ifbfldnfdngat service,
for exanple., Furthernore, as any service is inplemented using a

pr ogr anmi nHideRsRgERhe regardlessiof thiswippertedgrotasel andrignenue reapireents of except i ons
do not occ j Fa?%é? i ! i i,s able
to map expgtgcpieggé#t?l)ﬁut g %Ig?rg%%i gg%t' %f@a@ﬂggﬁ dsgeer%\%llngégh é%@ﬁteﬁ

Vi ce- v&F samapping mechamsd. Thé seternis qafign@blrduring ldepleypestt@ qusd efard ypes

bet ween t he CE}|.| i ng.and invoged servi ces, mat Cf{L ot herwi_.se errors or
except i ons3H INVRCRLiNn efipe depsn %Ittéeli"ﬁt‘?()‘gf'p%? BoTauAtion PRy ihenabied

par anet er sihedughanUeR R BQribRr,ORa sEQiRR greﬁﬁ@cﬂéeﬁ%ésédt%lgé‘i?g% tcé)cfngcjéﬂ; tance,

be one to two happing or two to one napping, or sone o ot her
non- one t odyemiealyplumige rundgneg an exanpl e set forth hereinafter, the

get Rate operatignr rns val ue of “float” e,. but the actual

expected return @e? %h?“fs ableﬁﬁ &Pﬁﬁ“‘éﬁoﬁﬁé‘é ci"glp“%%g’ﬂf"l?on%%g&ma conver si on

i s neegted, atBellahbd With Sin WABbdiniat FRRRiM@nfish 6 callBgdbhieeld ceﬁagé{ﬁéﬁ? 12 Eéﬂi S
S, Wi

embodi ment has the ability to cast or map differing data typ In
known conséerdeyeddogeitrsaridtd deplengency higerdarte2t o dgnamn cosextiyanagpre?ing i s

supported w. thi h nt,i Me,envi r onnent e the ruyntinme,environnents of
the Calli ncvggrég{rn\rl}f:%té&a‘&%h %lﬁ?cal}lgiggsg{w%n%éﬁa%%{bg &ﬁﬂ%?]tclt&?%"f’%?@ﬁ?é ?fg?aget ypes,
t he cont exinvomigior of EBgdisemicde dr ARRAMGhsCABP 20 Edrtédt §vochiior @es@ﬁflﬂ&ci@d, for

extrenme cases, that sonme information, such as nunbers or decimals, mght be

|l ost. In such cases, the mapping rules can be defined specifically to cater
for such instances. Constraints are defined into the mapping rules. For
exanple,” the length of the 20 new constructed paraneter should be |ess
than 10" is a constraint rule. This rule is applied during a paraneter

reconstruction ghase: if the Iength of the new gararret er is great er than or




25 An exanple is given hereinafter to provide a nore full understandi ng of
t he enbodi nent of the invention. A noneychanger devel ops a nbney exchange
service (Calling Service). In his service, the noneychanger needs to know
the current currency exchange rates of w$rious countries. The noneychanger
does not have services that can provide this information 30 directly, so he
intends to use_sone 3'd party servjces (Target SerV|ce§% The noneychanger

has sever aProyides sehama 1§W1€@"sfr9mdb¢ deneadensy inerfacePdrirhe dynanlic é@@’éﬁi’inges
or, SOme Ot fighalr @n%S@c{ng&?mﬁagﬁé}EQS%?Xaﬁ%ﬁ%‘ﬁf 8% ke ”%gg{l%agqa@h s’

(does not nee 0) as service
However, héedynasmid@nexhmandger p6ovi de t he nanes of two countrl es and

expects a returned, exch nge rate between the two countries.
moneychanger ca%S B‘P‘i"?ré? ng“é’ﬁEWPW%W‘&@@W PRIt hedarhjp é’é deﬁ#ﬁdch | ooks

li ke the f g‘lﬂl%@%&l‘hﬁ%g—é}b €12 aﬁﬁ'%{e%agﬁ}{& 1€9§t?1tnp thé c?ﬂﬁtg &‘}r‘trl% 18+ thand

ot her | anguage, be change TABLE l'tc 1n ace
MyMoneyExc Idawgéﬁnqy inerfh¢edi mgebOdepl eyedyRpte cCthentatlingesarvicoludydefihed s wher e

t he Countr savalu bean. cl ass, th the follow n tructure shovvn
¢ SO0 o5 Red el o Bl PR Y ellabr it iyl BBb AR
String tar G@&e%ﬁ'fén’f MM@Q&II@; sa_ﬁﬂ:eQQP%E%@pérﬁ%ﬁﬂIn&frfaﬁé@z Wﬁﬁﬁqwﬁﬁces

request is how much One-Unit of the currency of "baseCountryName” can be

exchanged thet is depignerbans developgd wiethemwile thecaHingyskianes' 12. Fbs suskdlipl e i f one

uUsS doI Si ngapor e dol retur.ned,result
shoul d e %ﬁ%%)éag%gease u?ﬁ%j ;‘/"T%E e% pécajgney %é’ft}}l%lFaag?%f)WPg " s

" Si ngapor estore3GnfBirhatfontd3eo de\fahaiviehty Jf SevEPRuRed by iR dNARKeRaRYEr can
configure his preferred service prow der's information into the descriptor.

For exanpl e, ABYiBuihe thedgaigrgrinsed selkpopeorcaresabontthe @ctugirervigss thainke s
service hag Coﬁe@?edftﬁlaé Qﬁ@d'}ﬂm%%mﬁﬁmnl nB6L BPhR Rild\grni&spunt ryName,

String srcCountry
Later, during, or after the deployment of the application, when the user finds a

15 service that can provide the functionality that the method in the dependency interface 22
expects, the user can configure the binding information in the descriptor 24. The rules-
of-thumb or heuristics rules 29 are stored and upgraded (added to and refined)
continuously. Through these rules, the mapping capabilities of this technique can be
expanded and can grow over time,

20 The dependency interface 22 is part of the calling service 12. In effect, the
calling service 12 and the dependency interface 22 are one component and the context
manager 26 and the context mapper 28 are another component.

The context invocation descriptor 24 may be an XML schema based structure
that may be configured after the design and development of any calling services, based

25  on the needs of the dependency interface 22 that have been pre-defined. The descriptor
22 defines the service information such as the protocol of the service, service location,
method name and parameters mapping information.

The context mapper 28 utilises a set of mapping rules 29 that has been built in
(and continuously updated and improved) to provide the capability to be a ‘matchmaker’

30  between differing signatures and data types of calling versus invoked services.

When a calling service 12 invokes a method in the dependency interface 22, the

following overall steps occur:



The meaning of the service is how nuch 100 dollars, in the currency of
"srcCountryNane", can be exchanged for of the currency of "desCountryNane".
As such, if "srcCountryName" is "US" and "desCountryNane" is "Singapore",

t he expected result of 170 neans that 10P US dol l ars can be exchanged for
170 Singapore dollars. To nmake use of the ABC s "getRate" service, the
moneychanger nust first define the service information in the descriptor,
for exanple (sedment The spntexananggen 2 isteseentsithpeall (or invocginng agd exteactshown i n
Tabl e 3: TABLE 3 10 . : . .

<servi ce-| ocati on>ht %“6?99%%:‘%f%%ﬁ*aﬁ‘i’PéP%hs%ﬁrISP‘%@%&eéf ’s%?tg?%%%r?%(g%ql?nom
<port-type>Rat el F</ poyk; étype>

<servi ce- net hod- nane>get Rat e</ servi ce- et haod- name. 15 The noneychanger al so
needs to define2the f8fFCOMPHINABEH LOclivtp pifergnation op e scinl targetpdservice

descripgor. Ven cal [4g,| pS}éﬂ&ﬁg{%g@déﬁ%%ﬁgﬁ@g@@%&ﬁ@#ﬁllg calling

service, the calling'is tot net ho at e e called
servi ce. The val ue ofleschiptor 24 atd pmamsttieserafet he call ed service is

extracted fromithe value of the 20 attribute " eCount r. me" in the

cal ling method' s par iﬁé@é lon-gyacied E’@Il’oglteprgrqg) @2@2}1’8 %WQ%%N&GPOB’FX? he cal | ed
service is extractedpfaf éPZShQNiéH'tﬂé%annnTaﬁ@nﬂétﬁbﬁbﬁrﬁsti\ééibrﬂé@idedb the rules .
"target CountryNane" in the calling nmethod s paraneter. The resalt obt ai ned

fromthe call ed met hd® thecefitedtdeappby28l@mstructs thepcarabparametorsgb bt paddEEERI PTOR

for th scenario isylisded in Fig. 3. 25 Know edge as to the way to
converé(imap differi nawﬁ%m—?)fﬁléwfegsuch as converting a "long" type to a

"float" type, haw toAgwt teGlardnierdbidnstidtRg Hy tROtehtEe Mhppel 18, thescofiRkt ned as
RULES, as shown in Table 4. TABLE 4 30 //specific rules extract attribute

val ue from bean rul em2nagenao davokanieicalledaerdes anskeesthatestltoute 12 then
ge e ol Ue"0o e LB GhLI KA I T SRRSO Me 30, SR 0

extract the value 5 ¢ ornu is calc e then
get the fornula 10 getappa8 whyatttheresnlt ghthekapettqdadoiresfortiiig rbailtoflthe

Feconsi? uct ed par ancPaRBHTEE kb @sehes s Tebiunatoa asdo Hrespisa upshonelivet
[ Tgeneri o rules 11 Shovel pRRfe At Puray e dRcAy Wb RcER O
convert the vector i agan withdhe aigd of defmadmoapping tubasg and target is float then
execute new Longi;fles 83‘111{51(1:1%% 'cgrlltg)?ttn\l/a%llalégr(ﬁﬁ ;?e?fonns tasks if an invocation is made through
the dependency interface 22 based on the information described in the context invocation
20  descriptor 24. This information relates to how to locate a service. In a local
environment, this information may be the path of the local service and method name. In
a web service environment, this information may be the WSDL (Web Services
Description Language) location, service name, and operation name. In an EJB
(Enterprise JavaBean) environment, this information may be location information, home
25  class name, and method name. Examples of the type of tasks that are performed may
include:
(1)  Identify the relevant dependent service(s) that are needed and available,
(2) Map the required parameters from the calling service (if necessary) using
the context manager 26 (this is actually done by the context manager 26),
30 (3) Invoke the actual service in context,

(4) Receive returned parameters or values from invoked services, and



If source is string and target is int then execute -new

| nt eger (source).intVal ue() 13 At runtinme, when the calling service calls
the nethod "get CurrencyRate"” in the dependency interface, overall steps 1.
- 5. (nmentioned earlier) are applied. At,a later tinme, if the noney
exchanger finds another or new service pt? ovi der, he can define/configure
new mappi ng information in the descriptor, wthout re-coding or changing
his service. Fi§ire Mapreedivepasaraetenintceekpetted satwratniatameasérs fordhe ealling que of
Figure 2 in terns of | : | e, In the.foreqoi manne, a
m::tg hod and system ar é’érgilcgéﬁggﬁl%eg@%eocﬁg}e%ﬁ{nﬁp%e B4 e ?ﬁﬁﬁj?rhe !
potential vari ati onscosettepaiagbexs). However, it will be apparent to one
skilled in the art in_view of this disclosure that nunerous changes and/or
modi fi cati ons mayisSyenfagation alkys flexahlitnte hs beibimia meerdies s depgndepres and

I nventign. dela%s‘lth%@éd\@ I,p]roviﬁisz Hﬁhﬁ%qnfo%aﬁi&pfs%&l ésr%%ﬂﬂ_n(ag'x%q{nti? Atiﬁ?e?t one
service in a Service oriented architecture, conprising: nvoking at | east
one t ar get Therslling sérmict h2 hay edreent degp enngdrtindgpendeat ctthk icogresterf\the@rget

identifying the target service; ma ng on r nore paraneters of the
target ser STRESHHE %?%gﬁaéw&ﬂﬁo_?@f SaFRI Pe F@bg m%qﬁlém@aﬁlm’%er%lg? 9#0@4 f
paraneters irﬁfegéﬂa%né@thﬂﬁtgh% Ml‘iﬁﬁﬁgﬁ%ﬁﬁ%&i@gﬁi‘g cGftbkd rﬂﬂa&%fﬂﬁ%’ hePdi ffer; and

i nvoking the target service. 2. : according to aim 1, wherein the
mappi ng i smsepingrales2%sThig embodimenk is ablgprevidandnechppsmdo invoke a takBet3. A

pased 10 e dichekRab st e prlieL Rty 1 Aange WOt S eaeaig
claims, fuetdatiosaifoniiengofte séroict MUcht&GR LY b4lBng speick.onal ity required by
the calling service. 5. A nethod according to any one of the preceding
cl ai ms, wher ei nThp@appipgirplgs are default mapping rules or rules that may be derived through
experience. Examples include casting of data type “long” to “double”, an “int” to
“String” or “Integer”. Others may include conversion of complex data types, for
15 example value objects. All these rules are defined by the user and stored in the rule
engine’s database. The mapping rules also contain generic heuristic knowledge about
combining or breaking parameters between Calling Services and Target Services.
The descriptor 24 provfdes specifics for the particular instance of invocation, for
example, mapping of Parameter-1 from a Calling Service to Parameter-2 of a Target
20  Service, or even combining/breaking parameters from a Calling Service to a Target
Service and vice-versa. These two sets of information enable the context mapper 26 to
provide the mapping capabilities needed to enable the 3™ party or target services to be
invoked seamlessly by the Calling Service.
As the binding is delayed until runtime, the actual service name being invoked
25  need not be known until runtime. As such, the service name can be configured during
deployment or just before invocation, allowing a service to be developed without
dependency on pre-identified services or protocols. In a similar approach to service
names, operations or APIs also need not be pre-determined until runtime. Typically, any
invocation to a given service requires prior knowledge of the expected input parameters
30  and understanding of the expected return values. The user may define/configure several
suitable target services, at runtime the context manager 26 decides which to invoke,
according to the runtime context, such as whether the local or a more efficient service is

available, versus a remote or less efficient service, for example. Furthermore, as any



maps the functionality of the target service to the functionality required
by the calling service. 25 6. A nethod according to any one of the
precedi ng clains, wherein invoking a target service uses a context

i nvocation descriptor. 7. A method acco&ping to any one of the preceding
clainms, wherein the mapping is 30 one to one nmapping, one to two mappi ng or
two to one mapping. 8. A nmethod according to any one of the precedi ng

cl ai ms, whéwgichisgmplenentedying apgaranypingilenguagsmbrip sasefl frensyringthdf t ar get
servi ces. di ' chql ns,
wherein th& Lar g%’fé%Eg?‘ﬁ/%]@g“‘%gu en |fe&%§%§ﬁ?rﬁ%8 ggﬂ#’? ﬁé%%ﬁ%ﬁ%g%rs Uing?i nme.
10. A syst ént fsabledy n@ap expedtydmphisdrond fiveh inpigssdf calidigervwdes and nica-veseyi ce
oriented architecture, conprising. a conponent for invocation of at |east

one tar get f&sHeE valies prpagactery ddssnprArd difpoirss kelvremge seivgard o
cont exts MNRARL LBt dillewRldhbREbr-3Rbepibhs AN ot ibion diy t e tar get

10 service, napplng one or nore paranmeters o target service with one
or nore pamenmpatilsligt Theenappidg ofpasmnaiers er vilugarcadrbeysonafto bhe mappines
service ang of t.he ?alling sirﬁ%ce differ, and invoking the target service.
11. A syst Bie B8 RtHe RS QISP /' B12PPiRER BYO oS PR =arﬁ%[ﬁ$?ﬁi18r%%ham sm
15 coupl ed(d @ ofthe n6RBhEXS ofBBAAGREe). 12. A system according to claiml I,
wherei n the mappi ng nechani smconpri ses a context nmapper and nmappi ng rul es.

20 13. A syst enlawgandgkagpiesetiothkerhatinh shegqiRetaopentiorraumappyelueafi | i ses
an XM, basegd r.ul es .engi ne 4. stem accor di-ng. t Q.. any o of, ainms 10
fo 13, 10 o the bR R Bt B R P P et Sar BBk o
one tar get a gedwersién ishiebdedpk@tkhisab whbt thAnfypingTuRe ey Mid g prévigd. arks 14,
wherein the interface stores a service functionality required by the

conponent . emBodimenthasdhs shiliertacay of mapsiffahe dsfa lypes Mithingknoymenstiatsei n
the mappi n@hé@@ﬁcah?ﬁhe data types can be any type that is supported within the runtime
environment. Where the runtime environments of the Calling Service and the Target
15 Service support different data types, the context mapper 28 provides mapping
capabilities. It is expected, for extreme cases, that some information, such as numbers or
decimals, might be lost. In such cases, the mapping rules can be defined specifically to
cater for such instances.
Constraints are defined into the mapping rules. For example,” the length of the
20  new constructed parameter should be less than 10” is a constraint rule. This rule is
applied during a parameter reconstruction phase: if the length of the new parameter is

greater than or equal to 10, an error is raised before the actual call to the service.

Example
25 An example is given hereinafter to provide a more full understanding of the
embodiment of the invention.

A moneychanger develops a money exchange service (Calling Service). In his
service, the moneychanger needs to know the current currency exchange rates of various
countries. The moneychanger does not have services that can provide this information

30  directly, so he intends to use some 3¢ party services (Target Sefvices). The
moneychanger has several 3™ party services providers, such as banks, stock exchanges,
or some other organisations. The moneychanger has not made his mind up (does not

need to) as to which service provider he will actually use. However, he knows he can



30 functionality of the target service to the functionality required by the
conponent. 17. A system according to any one of clains 10 to 16, wherein

t he conponent for invocation conprises a context invocation descriptor.

16 18. A system according to any one of ,clains 10 to 17, wherein mappi ng by
t he context manager is one to one nmappi Ag one to two mapping or two to one
mappi ng. 19. A system according to any one of clains 10 to 18, wherein the
at | east oﬁ@%@rté@ﬂal@@wﬁtwe coupipies andkexpeglh arethined exehange mig befween kes. 20, A
system accwéiw_gl .0 any one of clains 10 to 19, wherein the target service
is 10 identitfre uring conponent runtine. 21. A system according to any
one of clains 1Thtmozychahgsrehmdéfive: Liuppadedoy intaifReinan seic, dhRANGSHICY

i nterface. _%5 22f' A nmet hod for_ dynam c invocation of at | east one service
in a servi Hke teifellowaedn dable d dheredavasipiationds pead, {pr&s-radathpsdanguase 8der i bed
wth refer gﬁp@e élﬁn@éﬁ: as illustrated in the acconpanying draw ngs. 23. A
system for dynam c”i1nvocation of at |east one service in a service oriented
20 architecture, constructed and arranged substantially as herei nbefore
described with reference to and as ilfﬁﬁiﬁ%t ed in the accompanying

dr awi ngs.
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d,/"109878& &)_- ,CH#L0%& () -m\, #10900& () -m #109& () -1\, #10900& () -1 X
NuV?7) String targetCountryName;

}

25 The expected result of the moneychanger’s request is how much One-Unit of the
currency of “baseCountryName” can be exchanged for, in the currency of
“targetCountryName”. For example if one US dollar can exchanged for 1.70 Singapore
dollar, the returned result should be 1.70 and “baseCountryName” is “US” and
“targetCountryName” is “Singapore”.

30 After the development is completed, the moneychanger can configure his
preferred service provider’s information into the descriptor. For example, ABC bank’s
“getRate” service is selected. The ABC bank’s service has the following signature:

long getRate(String desCountryName, String srcCountryName).



2109 ()- ) 1 10%& ()-S109%& ()-M 109 ()- 1000 1000 1000!'\,/"109®0& ()-} D
dEuV7) 1 10%& ()-) 109%& ()-Y 109 ()-Y '"10%& ()-Y 109%& ()-) F :10%& ()-
JM"RaBuV7) # 10%&' ()- 3" 10%& ()- 109 ()-Y 10%& () -

V109K ()-!j 1109 ()-_]} " ?2uVr< 1

0109 ()-#/ClLO%& ()-'d, +#109%<X& ()-1L*j! 10%&' ()-(

109%& ()-!'\, vaI#10%00& ,()-% e]”_dE:/ 10 10l: 109& ()-18

109& () -1 <7! 109%Ehke meaning p W‘S@’}W@ 1§@%&'n(n;chfl@0 dollars, in the currency of

100 () o TS RARUE) SIS e 0N ) o Wl Qi Rkl ! ! #10%) &

, ($109&' () shdh, (ﬁiﬁ%ﬁ&'rﬁ&arhe”(ifgﬂ?iagdl ;)d;eé&z)?ﬁli}%a(r%% ig’g;&i%%’gp;d{%’ﬁ/ge}e)xb%'\tﬂ&le%
© 0, 0#109% | #1098&&. () -! Ul #10% ) & ().- 010%&' () - 1K, 0& () -
SI " ##SWU3 PFasHL %ﬁ?}é/?m@s(fﬁﬂtd@ ,U%é@%ﬁ? ¢an.bg axchanegd gugl 70)Singagoresipdiogg s’ () - d! |

#10%& (g-! G # 10%%&%@@@%@%@5@%’ 'ggvi&, ﬂ'lg mo]ngychanger must first define

the service information in the descriptor, for example (segment from the complete

descriptor in Figure 3) as shown in Table 3:

TABLE 3
10
<service-location>http://abc.com/rateservice? WSDL</service-location>
<port-type>RatelF</port-type>
<service-method-name>getRate</service-method-name>.
15 ‘

The moneychanger also needs to define the following service mapping
information in the descriptor. When calling to the method “getCurrencyRate” in the
calling service, the calling is mapped to the method “getRate” in the called service. The
value of the first parameter of the called service is extracted from the value of the

20  attribute “baseCountryName” in the calling method’s parameter. The value of the

 second parameter of the called service is extracted from the value of the attribute value

“targetCountryName” in the calling method’s parameter. The result obtained from the
called method is divided by 100. A sample of a complete DESCRIPTOR for this
scenario is listed in Fig, 3.

25 Knowledge as to the way to convert/map differing data types, such as converting
a “long” type to a “float” type, how to extract the attributes from a Bean, etc. is defined
as RULES, as shown in Table 4.

TABLE 4

30
//specific rules
; extract attribute value from bean rule

if the command 1s extraction of attribute
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then
get the formula
10 get each object on right hand part of the formula

execute the calculation

/! constraint rule
if the length of first reconstructed parameter of getRate >10
15  then

raise error

if the first reconstructed parameter of getRate is not a country
then

20 raise error
//generic rules

if source is a vector and target is an array
25 then

convert the vector into an array

if source is long and target is float then
execute new Long(source).floatValue()
30
if source is string and target is int then

execute new Integer(source).intValue()
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Figure 4 provides a detailed illustration of the technique of Figure 2 in terms of
this above example.
10 In the foregoing manner, a method and system are disclosed. Only one main
embodiment, with some potential variations is described. However, it will be apparent to
one skilled in the art in view of this disclosure that numerous changes and/or

modifications may be made without departing from the scope of the invention.
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service;
identifying the target service;
mapping one or more parameters of the target service with one or more
parameters of the calling service if parameters of the target service and of the
10 calling service differ; and

invoking the target service.

2. A method according to claim 1, wherein the mapping is performed using a

context mapper and mapping rules.

15

3. A method according to claim 2, wherein the mapping rules are used by an XML
based rules engine.

4. A method according to any one of the preceding claims, further comprising

20 storing a service functionality required by the calling service.

5. A method according to any one of the preceding claims, wherein the mapping
maps the functionality of the target service to the functionality required by the
calling service.

25

6. A method according to any one of the preceding claims, wherein invoking a
target service uses a context invocation descriptor.

7. A method according to any one of the preceding claims, wherein the mapping is

30 one to one mapping, one to two mapping or two to one mapping.
3. A method according to any one of the preceding claims, wherein at least one

target service comprises a plurality of target services.
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5 10. A system for dynamic invocation of at least one service in a service oriented
architecture, comprising;
a component for invocation of at least one target service in the system
dependent upon a calling service;
a context manager coupled to the calling service for identifying the target
10 service, mapping one or more parameters of the target service with one or more
parameters of the calling service if parameters of the target service and of the

calling service differ, and invoking the target service.

11. A system according to claim 10, further comprising a mapping mechanism
15 coupled to the context manager.
12. A system according to claim 11, wherein the mapping mechanism comprises a

context mapper and mapping rules.

20 13. A system according to claim 12, wherein the context mapper utilises an XML

based rules engine.

14. A system according to any one of claims 10 to 13, further comprising a

component interface through which the at least one target service is invoked.

25
15. A system according to claim 14, wherein the interface stores a service
functionality required by the component.
16. A system according to any one of claims 10 to 15, wherein the mapping maps the
30 functionality of the target service to the functionality required by the component.

17. A system according to any one of claims 10 to 16, wherein the component for

invocation comprises a context invocation descriptor.
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19. A system according to any one of claims 10 to 18, wherein the at least one target

service comprises a plurality of target services.

20. A system according to any one of claims 10 to 19, wherein the target service is

10 identified during component runtime.

21. A system according to any one of claims 10 to 20, wherein the component

interface is a dependency interface.

15 22. A method for dynamic invocation of at least one service in a service oriented
architecture, substantially as hereinbefore described with reference to and as

illustrated in the accompanying drawings.

23. A system for dynamic invocation of at least one service in a service oriented
20 architecture, constructed and arranged substantially as hereinbefore described

with reference to and as illustrated in the accompanying drawings.



