; FGH JKLMe3e* zz{ T6T* 8J1 "166166 EXTENSI BLE DI STRI BUTED ENTERPRI SE
APPLI CATI ON | NTEGRATI ON SYSTEM Back I nvention Field of the

| nvention The present invention is ﬁ@mmﬁ»m@m{al ly to what hd8 JoyoR3
known in the conmputing arts 5 as "m ewa nd nore particularly to an

extensible distributed system and net ho &%t operating sane to integrate
applications of the type that are normally depl oyed across a networked.

11 ebl od of "AMEEE cor porat i ons. NAIMAGIAMNGY, t non thei PCIBSRAE oo

are the "inter-application interfaces". @t facilitate novenent of data

around th ' ' f, an
Mappl i cat i o FRP IR R SIS ERIETHES msgeeiSE APFCIC TN e B TioN WS

net work has grown organical ly i Backgroundbf g@etlhventiofi ad hoc application
integratign, prograns.. This nmenageri e has had a very serious inpact on

busi nesse&@%@%ses the.time for inplenenting new applications,

pr S;/ ents ﬁe ni oTheTmmgﬁﬁmtiorﬂiS rdlitehgegetlly ovitat Ghetrecorpt Eﬁo;mﬁn(ﬁiefdoh@uﬁnﬁm ess
an ig short,. .clogs the corporate arterie .n.spite of the fact that
2opl it B e EyRE b e BRLBHE e searote Sk Rl e A PeBPR A | on' s
survi val , opdrathgsaieucintcpteasplidatani ofithe eyplealidt ard ridrhklyy qeploféd fidss b Aetivarxdgr af t
or _"hack" cust.om code for such purposes at enornous |ong-termcost to the

cor por at i 8HPE¥ng-t erm application integration decisions have, |ikew se,
been nadeSatenicheoftheBridr AppSsi bl e | evel s based sol ely on individual project

criteria. 20 Because of the decidedly .difficult nature of .t hese problens,
oh effective CATBRIRE ConsBemen it thipa Sdats PRRIoRD R ARLIRIEOT o
be fouod. arldiRs ad\dedTtinterd applicutibAirsrfads’ that faCilitdté RbVétient O qatH drbuhd thedoRsdié ©
ner gers ano{ acqui_si tions rgl oga i zation and b“u5|1ness r00ﬁ,$s

r e- engi neEAFTRYSS e BYerREntY GO KRy ThRS Aty @PP PFPB?’h&W% ‘technol ogy (1T)
departments t oFdz@i typidalokganiz &R, el bppliediondietvdk hed groWM bihaicllBifto b @oledtién
different 25 systeps talk tQ each other - regardl ess of how o!,d some of
those sys Pﬁﬁwlwimfeﬁeéwegﬁa@g& H&HE;}F_&E&%’GQWBH 'l@m%fs,@ a
SYSULEns Ngisen a#i es tR i jeations,! t8 sEhif Pnadk At as
t he busi ness ne,eds_tiftgrt,o. Recento ,tr'endls@?bn eITEPF{-glvet onlpﬁgxagerbate e’é&i’s
pr obl dh bYOPHEERIBE @iCHfgr Rictyrerod fhefbysingts #d iy Shor. Gaghihe ermeorate prienesnth fRtie Bfthe

i nt er - appldcetbt agﬂidaﬂb@mte%ﬁﬁaﬂh&m@ drifl ¥ & bhpétitiedtorpliation’ €NVl Mit hag0
enterprise ap |ll cati ons have Egrf,orrred such funetions as dat ehousi ng
and ent erb?”i‘§§°_ ?ségfﬁi‘raﬁ@epﬁ!bﬁrﬁ FrpEASp h"%‘f?&'-‘ ¥ ofc |hF“_Fl? SELem SPLIOF Yigh purposes
COMMET Ce. atAnbrmdb 1dn@Mértéodt to tHRRSMoFatibe ELIrRCIeRR hﬁtﬂicﬁibn\&ﬁlbl?dtiod deeiidhOlave, be

hel pful ip understanding the long-felt but as yet unresolved need, for EAI.
"1 7' 1g 3lirqmissbesn mageatihe s poriniisusiohased sy on fps BBt TERTNI ques
requi pe | Be@8seTithe®eidedly Giffcit ratufd Fithed@probRhng, l\éffectivtSdntedrisdapfidatioan a

regul ar basis, from rranel( operational systens into the warehouse. Source
data is udfegraton eal)selufiendias yet tobg foped-t r ansacti onal processing (OLTP),

whi | e the typiTiRladddi 8f W IR SQicAt sERersoRPiiRg Hofforadintrgers aRdhaqhisitiohs,
pr ocessi nglaéag{zAP) formats. Therefore, the source dat-a must un_dg;_rﬁ%ion

extensi ve SR ang RukiRres Prasest FrAnginARingshave tegsther (e PPaEFa 1Bt
war ehous eteclﬁtolg (018 ldestRdRn RS EAAMERY 86k Vutlhéve] ah@ oRPmBIvAR wafi fo nhake BiIferinat ed

In four steps: (a) extracting the source data; §§hg) cl eani ng, such, extracted

dat a; 2f c) SY&E" &k iq gagh ether ciregardiess ofhav Qldisare @f thass systsmp mizk &¢- Iothe ensuing

di mensi onghaod Mthdbdhate ORIt IS sy RnRRVSRad FEbilitiRpRIest D8 ITQ4bilifled B @MbVE €S
the building of a specific data extraction, cleansing, aggregation, and

| oad routﬁfgs.taF@FIbEW§Pnﬂé%ééﬁ~ch 10 estimates that the average |arge
conpany has aﬂ&%&ﬁ'&éﬁ&ﬂsﬁhﬁﬁél}lélronga&ﬁce%fe@hﬁ%?o%leniByfnmas}ﬁ?é-r—soﬁehtb?r'aﬁ order

expected that this nunber will grow to six. The average amount of data
cont ai nedofimagaifuds -nethe troeunbof isteprppplicatiop duteiferingnesdessp sunpertshom Mpstreesutlys ame

periofp- ImQpARBHicatic HIbOFhAS dibh ARGns 26 Hatll WaARYIsHR and enterprise resource

planning (ERP), and facilitated electronic commerce. A brief review of these three technologies

would, therefore, be helpful in understanding the long-felt but as yet unresolved need for EAL



The probl ens associated with such [arge anounts of data growi ng at an
ever-increasing 15 pace is exacerbated by the quality of sourqugs,t%%
According to a study conducted by the META G oup, typical data warehouses
are being | oaded today with as nmuch as 20% poor quality data. That sane
study indicates that about 70% of its respondents used extraction,

cl eansi ng and | oadi ng processes that were coded by hand. 'Wth respect to
t he requi redvaBbW%8at i on processes, anecdotal evi dence al sPGT&RIIPR3]K hat as
much as 50 hours of conputer tine may be required to conplete this 20
function along. |t s readily apparent that siagnificant. i.nt.epance efforts
woul d be i nvoﬁ%%&’“ﬁb?%’"ﬁﬁ?fb’?'ﬁﬁ?r %Hégarﬁﬁ"@ﬂ@ﬁs %%F&hﬁ‘éﬁ"‘."c@a‘?h’@‘ 'BP‘?IE? hand,
typi cal ieVeds ys b eagslaf basishfr@s niahe op¥rational sysiems ingo thp plateb@ise.0Boudedatadped by
SAP AG of | 1 dorf,, Gernman as. well as.th evel d_.by ,Peopl eSof t ,

& ach o, iR B ersaioynsp Fing WLy e YR Honich a6 HBiFoR | ons
t hat supgies dccommeddiesnlifssnafytitd praddssing(OLAPY $orthats P Tperefbre, thessuréeatataliisng,
generi\I Ie‘{j er, and human,resqurces. .Laraﬁ corgor?titﬁns f'hnd it

par i Sul WHEECaxeRalvs sEp eptipnang reprEping e s BRRStarist e VAEbR i ngl e

fsou rce, s : nceA it)tpicﬁmma;wa*ﬁhdmeé W&Bﬂdinh&o e pHor hrt lmﬁarﬁmeein_tfmmvpgl(ﬂ)rbx&Mng ane
unctionglity in- se than to. purchase it. - menting an system
however , ﬁﬂ‘*ﬁ%&éﬁh%\?gﬁ%ﬂéfﬁﬁ@gﬁﬂéﬁ (cf)ﬁggrﬁgaﬁﬁﬁﬁ‘&"gmﬁgreé‘ggﬁ ;5“11?( Ast and
f or enost nurhibee of difmeANicis] 41 (§)Joddiy thE warchbid U Ehchadleidaie sbukict flqiiigesahes Ol Ut i ON.
This 30 ge@ns t hat pusj ness u_ni;fiewi,t hin t he, cg%lﬁgg%ti on st adagt to the
product AHEIMERL2SPECHig At exHpptiop fieansingA8gEsgaton ad FQRUN o F QRFFStEr Ressdehy ' s
ERP syst esfitnates tafthe beRARAS g ¢ dmphy ﬁa&éb?)f&irﬂid:l? fous dSthl SareAdied. Uh ki fears i ey
must, theref org mmuni cate effectively with other Iegac%&systems in

11 C . 3
pl ace. FISEEPecied tha thisnumber will gspw 49 siko f heavermes amaynt ghdacoptaifiedn #sh e t han
one and GaRbRE Rlalso @kpecRE @doubldin Si¢6 irfiktiema perfodd—JFroRthRul B0 ¢iiabRrais ot
usual |y et ver¥ organi zati onal need. -2 18 July 2003 WO 00/29914
PCT/ US99#90%b Bgab¥iet. esul t, the options for getting data into and out of an

ERP syst em praglpibfenks ieiHeiata RFi A BE far ub@lof i rownigRb sl §lentherelgg) ERP
has @ proprietary data nodel that is gconstantly hei ng enhanced by

system
i%/s \f%ndaaﬁf-' lweer%&déwﬁ/%@liwf Qe datrytAgrerdinga e sanFondprctedbysthe METddel s i s
not onl yGesufPlypiedl Uad wakihbudeS ard béifg HadePiodAoRh BYmhdhais YO%Pabr dubltyAadat a

val i dati_gp and 5 business rules_inherent in the enterprise application are
li kely t ohah8ampsstudydudicatgsthat abqut 7@5Rof its ggpendents Hied eXECliN, clspnsing#ng) lpading s
obj ect | groedssesltiabWerdR8ded biihahd. SWRE rdspect B /he PefafrePaighebhtih protesied Gndd@aidr al

| edgers, bcrdgets or accounts payahle. Further details re ardlquﬁ%i .

i mpl emenfASEeshTaVEaSdhas ps BHeh 430 horrsAfomPRer HpRmey ‘EC’E‘B’S'FQEP letstbisem ay
be f2undfunéetichpéunt.alt isidadilyQBpdeert fitht SAMABAMR n{attlerfice efforts WH bOintBl¥éd Wb 1- 9,

by Que CorEoratiq%n.(1997). 10 El ectronic comrerce in one formor another
has beerP™QFBMHAgodet)in ke MpROErs | n essence, it got its start with

elhe_ct roni c dadrthé &harlﬁh&t,ggscaﬁ ERP)systErlQ!; (sREH a¥ithé llszd emmﬁgai@ﬁcmn agmapag cat Ie
their purc orders and invoices _electronically, a onti nued, to devel op
such thay@'g]gg?%f%hiﬁ%fn@g@%ésmla? s"s&dﬁ??f%a‘?"@ﬁﬁa@ ?‘}dé—'ﬁ%ver,
not unt idre kd3entiany arg*e,eﬁ.@g_éat%mgbwpp}@am& tméupﬁm tdaé BushiRls fdMShS, @chla® buy,
sell, and e enmg#ctlon, itens of interest has there been such . a dire need

for %5 rRERL, mapkijcouing, genera) ledasaand bupay respuscesplatgs corppratiensding itg 7,

Agpl i fatﬂﬂﬁl@@tanﬁ&m| tg B?Psdcﬂ ?Mé sc‘fl@tio’iﬁ ?n@ﬂ‘Pd éi?‘é]c.: Sbufc Ak itCcal) Usst Betwéen

opj ectl1 v, | a, Neasure L Me. Trane, n .LYyp] Ca arge organi_zatl on,

di ffer enﬁ) ‘ngl‘r‘gmﬁﬂmﬁée gevelapdhe,spme fw"‘d@n%g& H{il‘%ﬁfhaﬁpgpé‘ff&%'}' Jpleneptings
DBVBs  ang ERP §hk@RRiVevk @anhethd \6obiWhe i pRESss Fr aRfiberoTréages. | n each case,

the specific requirenents are satisfied wi thout regard %or integration with
any ot her 20 Fisiand éaemenicthe eqmpasatign ip BWERS & Prodpet/apd nol puilding & saljionn dhiser ket

for Pl h&as tHfbusRESUnAL Wifin HeYorsotaAldhl rust ﬂ@%fm@ﬁﬂauc%u%@wm nbt"

peer-to-peer networking and distributed processing have nade it possible

for busitAtebersvaysrayad: Eurthermergstaday’s BRP systams qron replsepll efarornosgtions as wel |
as i nt eqnab Wulibhet Afkd mRa! Bk R B Sivell Wyttt BB dy RBRS)
Intenet|"int rsar?éﬁsl.hg% rrnggé%‘%@%l%osgonglmg egf?sge];gﬁpuel [ ‘r)\égﬁ‘?lhgg %grfg’nd for a
new cl agdacss Finalliritris nastatypiral fapntérperatiomto empley mergthan en¢ sndcgmpletabndifferent
back- encRegRfek 1B £k MAGHRHR HER Wy BlpaiPiohdIGeetOr 1 d I n the
adoption of@gnt er prlksgﬁé%gp%ggﬁon soPgtd%are pac agges 8.9.? SAP R/ 3) al so
requires integration with back-end | egacy applications. Finally, nessage
oriented mddleware (MOM) - products sdZh as IBMs MXeries nessage queui ng
product - are beconmi ng increasingly popular. Once custoners realize the ~0
benefits of sinple one-to-one application connectivity with MOM their
interest in many-to-nmany application integration increases significantly.

A b1 S v o,
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grow from$300 million in 1997 to over $700 mllion in 1999. According to
an | BM survey of |arger custoners, nearly 70% of all code wr|t1t8em§,tﬁ6§y
consists of interfaces, protocols and other procedures to establ

| i nkages anong various systens. Savvy | T executives can clearly see the

dol I ar savings to be gained by acquiring off the-shelf software to satisfy
as nmuch of this 5 requirenent as possible. A nessage broker is a software
hub t hat rew000299%hd nanages the contracts between publ i shBEBUSIN27238,
senders) and subscribers (i. e., receivers) of nessages. \Wen a business
event takes place, the application will publish the nmessages) corresponding
to that busi Aessesaludhe optivhefohgesiing dateinteand out ef aniERPsyssempraskide kwmons  and

t t b b
Fecel ve BRIk Bk Badf BEMSIHA b ERp et hs SIRORAMEY afPfipect Bl OPCT 0TS
appl ic atcpnmnndahmbgaeﬂ:ahsd by itewendor. bWriting exipiceordosdsaurines tpiphanimditonsh
Simlarl | I
oub 1 oni e RsTOPEaY cBnRa e Ui ERRpN ihe CentAORR, LA REIRE '
nesséag ei:psmdseyxlmwteranegl thd eterpliei arpplimtlgm ars likely tlmbet bhwadseds Hestead TERPse are two
basi ¢ a@% 16 Jte%c%”k {‘{§£ E\%ﬁjnse { Qe RRLIGRM & %Fs wifh s&@&féé\g{neésr&gﬁ CShen'a @ 15
message 0D 8ct - Dased adadr essing Prery ng
subj ect gomsa dbdgdd,rlmdgam)actdmtsmam lhs'&sr detpdls sqm{dmgtmmbmentemm dng usemf r out e

< a oo el R0 FRe-EA ERPsUer Mgy oF Kooty Sk BT SRERAD) €1

subj ect (ﬁed)hBthW@MBSle?cﬁ:y Qe Corparativn(18¥Hve to di stri but e i nf or mat i on

d nb I
tesage " cont ERENIR RTRETRIR oo BB anafas s berh n B by YheE AR BRAIRGY bas e
gn tge (gOﬂtsESEHnSmt 0 dfelédnehnldﬂammbnchaﬁgbelsmbs fmpemirﬂml compaies tpmmsmmmtht kie t
ased upon e NEeSS e ClI.C el,ection.c aLtlve 1O
a fiel d%WCP?f’F Srderzanfinyals Se‘ig(?P @Yaﬁg‘f%““&““r 3&“% A até?)({? iPE8PPBIScoul d
subscri Ib :neelﬁl/m fat &uppygmﬁamggcdmns_wmteegeﬁh??xﬂomc rxlc)trﬁaeenaequuﬁxtmgse donhiay i ntg
t i sh/ subscri aradi gnms _is tha .nee ress messages to
i vi QUBFEHRoRe s Ry Hip FESER e Pa e IRAC RHINET BTEReT « et o
subdér i bobust, atfqntwe:EAI 828, ecga,rUJSePaekder $j62HBTQ. any changes to the publishing
lication. ,T b i K bust
Gelivery venfenEend seihedtpta h feEior Bt R e orectisdighed 3o ey
appl i catmeasised tixse fraris i 1aa typidal lazgd orgﬁﬁmgmshm’erauedmwépeo@lmmpamm on of

ext er nal din ernal net wor he .syst.ens sages
are ] 0" uPBme L SreRing i rioh DEM PP R Gpls R P A of s

of t en t [meachoise, thirspesifio edguiveraerss are satizfied dithou esggrdfapiateptationy witls arp/rcnharded

whi CZB u 8%1 st ore-and-forward nessage queuing. In this paradigm the

gueue-to 5885 r ansfer takes pl ace in pseudo-real tinme when the
subscri bi ng S¢ypial pawerfubtrérsis areedrivirg the miafket foe applicationiidsegraticanp For mhn is

dor 1 vor ybnitat OSeTSERRA4G ok GrplsE b Badn e IR MG e L o) 11

nmessage pd&slbﬂa/br husinebses locbetrerdnitegratel theieown hustionsbdepantmaersaastwedlras cnvegrate withi on

functlo Si ness_transaction is t 8 of,,se its of
work. | i baithi BSmnieRy THF ol Fntaiahs ol YRR Pt MGG fis Wb
tran§ac Ifmedmg the deraand for & fievevless of (frunan dctivd” apphdanbm that ,requhe inrdgedtion withnsact i on

L1 ans ac BRSHE B SRGeani sty et B O Ber R B RN oL Bt 1 p o

dat abas epphca'tim sbﬂwarﬂ@sdcagdfsamgasmmmﬂndquim imegrition stithdackendegdey t hi s

T th t t.h »ES d
engi ne. SRIEHEE bty ARrBed Famam BB D ThE SRRl P EHOBRERT
al | ows me&age qriiing Ipﬁodha —praﬁ&MSmhigSmmgbmdlan pOitee tchistortiets fpalizertheiui 1 ement s

of t ess p| ca busi ness .r.ul es rovide a visual front
end "o Pereiel S oaian eRPlERA ARG Hia G PdcEt Pisres Bpfdtety .
this fIeﬁplhht%naﬂsgrﬁe&hncr%aﬂﬁgﬁﬁt@upus| ness processes can be easily

refl ected |n a nndﬁd&l rules confi uratlon The dﬂﬁz ransfornation
conponent i sAttEgesdforisoesseS WipIeRR GRS s 0 ﬁlﬁaéf PentApduieeralifgs; or s
convert aphlioatfbat & ihced¥Mg Fapidly. ARSIriagtd mwmﬁdﬁtyl aa8lyds, ¢ debEfos Bifdbiog
applicati on to the receiving application. There are conver

requi r ef¥aL’ ap rféyorr gt i i the combincmarkel for MOMmIds mepsdes @ggm.tﬁg t he
inconpatibilities that exist between the structure (i.e., syntax), neaning
(i.e., semantics) and timng of the information that nust be shared. There
are two main strategies for application adapters according to the prior

art. One - strategy is to convert all of the source data and synchronize
(or sync ) appl i catl ons to a standard canonl cal form I\/Essages nove from

o o o o . b N - . ~ A .




-5 18 July 2003 WD 00l 29924 PCT/ US99179238 applications wth existing

| egacy or third-party applications can be perfornmed in a shortgr ugezé)bgd of
time. The integration can take place wi thout any need for underst I ng the
i nternal structure and design of each application. By focusing on the

I nterface as nessages, existing applications can be integrated with m ni nmal
di sruption. , 5 Support for electronic commerce is a second benefit that
message br oR¥PP¥RI?Hr ovi des. As busi nesses begin to aut onat PEHESIIEFAR y
chain of their vendors and partners, there is a need for their |ndependent

applications. to nic in a d, manner | eC|ser
The ecoctiw T O MR 1B i s S B83Rlbur 105 o Lo et v

conpl et ahigefQBGMeRNAearly 7iR60NSN &wal“ﬂﬁﬁﬁ tdmesa donsists dfagérfaceyprotrols ahcﬂJ)tHern ot

| east, is ssag\efé‘%ok r ng' s sup ‘Bgrt for cogtl ng_gd het er ogenei ty. As new
t echnol dY§caqass RYs FYEEMfy AReQRHYSS EARIFazy ee the

het er ogefiflat éévings fo'e 3&&&1 E}th&t‘ﬁﬁhg bfR-shelf IBHRNAE R SNy S&Jﬁbc}?&tﬁi?s sage
brokering i,s designed to acconmpdate today's heterogeneous world and will
be udef FAYiFsmentasPassible. New, differing applications can be added over tinme

as either pub] ms&%sge%ra&r fstalasﬁmxbﬁﬁemam&&eyan@axnag&mu&@s Be\@eefX1 Sti Ng
applications in the nessa broker. I n summary messzéi}gg br okers have the

pot ent i dubligher{pe gadess)a slps%ﬁwrﬁ dE??b‘f?F%i&f Blessagssr e 2 business igAteEkesg

het er oggReUthe appiicatioatvin Bﬁbliéh Hé'rﬁbs%e@f'é&fc@ﬁdn’ilﬂxg tHER1 Businedd eCMR.OBIR: Brhigerbest
t echnol ogy. tor ‘each individual aﬁ plication whether Java (a registered

t r ademarRVigws iy listapfsubsstintioanand activates debivasy 59 spclysehreribendor %wsaaaq t@eA )

Act i joe &JbecrrbesIr&f%%ﬂlytus@dleﬁa%xcﬁfthey@uwcﬁbesmfﬁesﬁ% p@ﬂ@ﬂedwon

Washi ngton U S . A.), CORBA (a regi Stered trademark j éct nagerrent
G oup, 1938! yswmeﬁ%wulms serehwe%ppbcmoy AS‘P“]W’@HB‘?}F“‘E&IWPPP“PG €athow
that apghidgalhQkh \ééfrb 'nﬂx?)t H&ﬁi%ﬁs applications in the enterprise.
Message brokers t ererg g etween applications of the future
and the di speﬁe&reamheat@gm@u @a @nhm messagess theymass regisier thairinterest y

exi st i %meﬁroiexamkk%w Ba Ok REUES: méMédsefoxtJb‘ﬁﬁﬁnﬁ{s% m&r Re&h h{é to
adopting a nessage broker strategy, It nust be In_mn hat there are
al solSpotrasssaggitynsi—+fsubipas-baspi addressipg gud @H{fﬂ%cweft‘ﬁ ﬂ'ﬁ'és bfaij’éleb‘r‘@ﬁ?;drl ng in
Lerms Ofaditfedihdd B Grolt el 9 s i’otlﬂéduWandrﬁMte%éﬂeQ@ge hd R prRlefSbssigakness.

The nature of Tmessage er Software,” as noted above, Is very generalized.

Because lmsreisslnétes$%ﬁ 'Ehe sehigsélisee wesd peadhto dpsoribe thecomenspfithomessagee £01 ng al |
possi bl %xﬁm;rc,t@sus gk SRR RS ehip. %@wh’%ﬁhﬁ@@%&@&kﬁb&t@ﬂﬁm\éﬁmw@.%ect ed

bugs exist In the software nmessages may be lost, delivered tw Cce or
del ayed.add¥ess, alanhme rumbes, etod pn 8 aeslwd'e'ﬁ@ smplweﬁ dne@smqonr@@bwpgma, e thej

ent eypr i RS hitHE sibscFptioAdfe MRS Gl tRe sbhehtd 6F fiesRathay (Be Meade? r'rner I tical
transacti on processing applications. In financial transactions,

exanpl e,SubicBPURES carhe basad upprthe message Hips ander sseifig S%eﬂwwwar%% of

dol | ar s, fietdvithin de rhédgags: ap& ekérﬂﬁc,'atlﬁad'ﬁ%grdiﬁi éﬂbﬁééﬁoﬂﬁ:oxﬂ&&ﬁ&%e@@ﬁl@}ﬁ&iﬁs&om d
result in the loss of mllions Jul y 2003 WO 001 29924 PCTNS99I1 17238
A second’“i‘qr%k"ef&o&%ssage broker inplenentation is the possibility that

foreign appl m@aaﬁﬂ&gmolﬂawhgw ﬁvﬂmaéﬁﬂaq;afaa SaAREReell & ddaRsPr oker .
This may also result in |osS. For exanp int banki ng i ndustry,

counPer fagstagsetodndividual subseribing ﬁ?ﬂb‘FﬂF@W‘e‘a a&?iﬁedc h@‘?‘h’éﬁﬂa‘% OeR sybseribipg hdr awal or
M SapPr Al ARaRbe L8 it fny lahghs Td B pablisRRRSBARaRERKer | NP ementat i on

is the asslca SIHP poi nt_ of | ure.
The typical pub shmg/subscnbmg broker uses a robust delivery vehicle for the actual

distribution of messages between applications. As mission critical messages travel over a
combination of external and internal networks, the systems software ensures that messages are
0 never lost or duplicated in the event of network failures. More often than not, an asynchronous
message delivery capability is provided which uses store-and-forward message queuing. In this
paradigm, the queue-to-queue transfer takes place in pseudo-real time when the subscribing
application is available. If the subscribing application is unavailable. the message is stored in a

persistent queue for later delivery.
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conput er; mainfranme; PC “web browser; e-mail client; e-mail server; network
file or nessaging server; Internet appliance; wreless tel ephone; pager;
personal digital assistant (PDA); fax-fmchine; digital still or video
canera; digital voice or video recorder; digital copier or -scanner
interactive television; hybrid conmbi nati on of any of the above conputing
means and an interactive




tel evision; or any other apparatus conprising a processor) nenory, the
capability to receive input, 15 and the capability to generate t aé

Q her novel and equally inportant aspects of the present invenﬁo‘hiwP 43
beconme nore apparent froma detail ed description thereof, when considered
in conjunction with the follow ng drawi ngs wherein: Brief Description of
the Drawings 20 Fig. 1 (a) depicts an enterprise application integration
(EAl) systewommrendi ng to the present invention, as it is IPCTRSPRIZBed

wi thin an environnent including | egacy systens, packaged software
applications, and relational database nanagenent systems; Fig. 1 (b)
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tointegrate two or npre disparate ERP packaged software applications; Fig.
1(d) i | Imiseprsersiation efifinds. scenario in which the systemthat is shown in Fig.
1(a) §s used 4 Mili e AL Lagd Dok itBlérferkdiRR lis AL ElabiRa AGlpRIS SO EAINRE
applications with one or nore back-office 30 packaged software
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a bl ock GhAtdead Zgﬁ t. Systemthat is shown in Fi gs 1 (a) through 1
(e); -10 18 Ju 200 V\D 001 29924 PCTNS99127738 Fig. 3 depicts an adapter
develbpnent mothswablpm withedisgsibutedvuubs i the diffigudiyef managing theomessagg brokery)

11 ust r gl 1k, sl SuSe FHER @&ﬂ&& tEd ol d?erExﬂ%Esu'xés ﬂ:?ﬁ&dﬁ'o 4 foRGeR" dance
wth afir enb0|rrent % ent I nvention; Tustrates an
ext ensi moesﬁngetnd hubgathe taienamlmxpmsmemtelda@ mianagesnd admlmﬁteawesswrbc@cew th a
second ezfmﬁﬁié present invention; Fig. 4(c) is a block diagram

il lTustrati Erb(gg%%&ﬁ% preferred embodi ment of an agent adapter according
to the i nvenﬂi‘ne motemnagssk Spajure isrla;glgwheley@)teqhnplegx isapmicd tsmigpiomeritical
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accordance wt res I nven
brokenng, much more is needed before message brokers and EAI can enter the mainstream.

In the 1980°s software systems development concentrated on the ability of heterogeneous

20  systems to communicate with each other. This was, in large part, due to the proliferation of
proprietary communication protocols. Any newly developed system had to either comply with the
application and data formats in place for the systems with which it wished to connect or
communicate, or provide such application a specific translation. Accordingly, all software was
customized to a greater or lesser degree.

25 In today’s rapidly changing environment, the concerted efforts of thousands of developers
worldwide are focused on developing a system that satisfies the need for disparate applications to
communicate with each other, without the necessity of embedding multiple, customized
application-specific translation schemes. This as yet unfulfilled need is grounded in the imperative
of the global economy.

30 Summary of the Invention

Accordingly, it is a general object of the present invention to provide systems and methods
for integrating enterprise applications, which at the same time provide comprehensive management

of such enterprise applications, including centralized monitoring, operation and configuration.



Fig. 9 further illustrates the transformati on process shown in Fig. 8; 15
Figs. 10(a) and 10(b) illustrate the advantage of nessage hubs ccordlng to
the present invention; Figs. 11 (a} through 11 (c) depict varlag tlng
environments in which nodes and services according to the present |nvention
are managed; Fig. 12 is a block diagramillustrating system services

according to the present invention; 20 Fig. 13 is a flowhart illustrating
the steps nesas®®9924t 0 Create a nessage in accordance W th tRCT/USIEsREE:
i nvention without converting raw data; Fig. 14 is flowhart illustrating

the steps necessary to create a nessage in accordance with the present
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30 Yet a further object of the present invention is to provide an EAI system. which provides
efficient and cost effective information sharing.
The methods, apparatus. and articies of manufacture described herein will achieve the above
and other objects, advantages, and novel features according to the present invention, while avoiding

the problems described herein above.



custoners, and suppliers) to achieve maxi num productivity. In such a
manner) system 100 provides a reliable store-and-forward nessa%mﬁdo%t em
a capabl e nessage brokering facility, and a strong agent-adapter
architecture for integrating disparate enterprise applications. It is
adapted to be distributed, and is designed for easy adm nistration and 30
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for vert ifesdapdd! MEHS $&pplFink tHeHER S0 RRES Iind hitensSUSb@ifg Hi3sdgs et\@éh the
provi des object interfaces for the ERP systens 22, 24%} 26) 28, as well as

wr apper - Jsawsfat routing ressagss wighin thesysiem ppdyiecgmputgrapplicationseand having degicagd The

ext ensi omedds thiBuhOR@Abages RPIpeehid ddnipufe? apsiftaiides t hat mi ddl eware bridge
two or nore disparate EItP Séstems 22 4) 26, 28. As illustrated, in Fig.

) 2 - . ’
1(c), it can Blenaivaly) e i0h the @TesentinVeaton FRINATASS ASXStem I INFgRingMt to a
busi ness pluaiigpisH caﬁrgﬁteﬁéﬂpli@*ﬁeﬁsaFSu&ﬂsystHﬁf?Mﬁll% fchides antehtefprisPmesssging &iént O €
1.C

by enabling inter-ERP transactions in si ness events in o system
(e.g.) 26!8%%35%9@5?@&?8?25‘"%% F%‘“E‘B?fraegb%‘faﬁiél‘j’é‘égﬁ gorage %Yﬁ@ﬂlh@ﬁlp@géq f

(e.9.. Bembrpfidesh@Baghtd) sydbhRtistoresRPhirMety o Battl bmsfrmatiin dohfgusidas hnd 19
. JJntegration of a corporatio ront-office" with its

techpol o C . 's "

" bac%‘? of 8!\49éﬂ-w ofqulss; an integration service,3lspicaH °47»?i t@ﬁefawweﬁﬁagmwmw

appl i cat eafigristgal datattMEfomiativh ik Ring S QiR trarisforMmalidntbRfigikftiond dtbred fdse end

productlgn applications. For exan‘gl e, and referri now, f o F‘iagpb 1a‘§d2£ﬁn it

i s criti C2PIaye ToRReR YsieM apg a pulesevaliiation cRgIng ysipg the f@gﬁsefgfﬁsmem BIESTLAERi ¢ h

ERP i nvegysty aﬁﬂ)dylhﬂﬁig' oPy¥ifdne , filrthgSdoupieditd tHe@hRfpribd thegighig sybremiwithest - of

breed fron -offi&Pe an ‘ﬂ’i@ck-of i ge %Pplications seani essly and

t r anspar E4¢h @gent-pdapter coyplad to g zesperHYR e O theGomputes apRliSHIONS 1y Rassynesiages) | dat a

f ronpsli s pavedrathé MitérBAe rMadSdginglsgdtérh Bnd he fespetive adbmpiAérappliRakdiouse or

repository. Noving real-tine information fro everal, EltP Zﬁ/sterﬂs‘a‘( not
a

shown in Fig. I“fc‘("g%“c% withystilkanpthgy impertant agpest ofdpe prgsept InYenHER t abase
cont ai ni pmachite Bbpridel b Yortffutdtiréddgsie edila @RBsi9Mmgedde sefmentdfot mteRredifiphar y of

this probl em However, data warehquse devel gpers can | everage the data
trans| at PUFRlibeafspmputerpplisatersNondimigng examples af syrbd'compuigraeadable mediym” in

herei n bglirpard Aiclud€ ay: WaPfeti€ Bhrd dRARON tdiskagﬁrcamig@(e.fggraewmom,_sa cha,a is,
t hereby translated |nt'o an understandabl e and neani ngful condition. -13
18 J8y SBRWyes anyidiskgompliast with kayfisD BPstapdeydsly magnetpoptical disk; magnetic tape;

memory chip; carrier wave used to carry computer-readable electronic data, such as are used in
transmitting and receiving e-mail or in accessing a network, including the Internet, intranets,
extranets, virtual private networks (VPN), local area networks (LAN), and wide area networks
(WAN); or any other storage device used for storing data accessible by a computer. Non-limiting
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As used hereinafter, the followng terns should be construed by those of

ordinary skill in the art in accordance with their ordinary anfe %ﬁgg@:}pmed
meani ng. To the extent the definitions, which appear herein bel®
from ot herwi se conventional definitions known to those of ordinary skill in

the art, it should be appreciated that such terns are hereinafter clearly
set forth in such a manner to put one reasonably skilled in the art on
noti ce that WR8YHHB4 i cant i ntended to so redefine that clai REVESHH2I28R
"accessor” is a function specified in msssage definitions that the system
100 uses to access data. Accesso i den the,start a

appl i cat 'F’i?ﬁ‘pgeéf’gs °di§ S%%‘?tfméy‘é‘f’ ﬁ%‘s"é’é’ X’fﬁ codecTemens ”&r?gjef'e%\’/e or
insert n¥gkehs. but aﬁdﬂﬂinﬁfutdr plREARR I Adyi mxtgsxag@txetrmms abeﬁmg,rseﬁwmroranya pecific
application that %8[1 extract d tg acrild roduce s stel Jére g g receive
Syst em SR faEourallg o s Such 5Pl et Sty mENdEC TR toge FEmEEC .
When t hefod p@ising hﬁ@s‘agés betweafl a;ebe:hptter dppﬁcatxﬁns’;l (‘b)larlsbﬁglﬂabddXBgl’hérﬁ%r pbh@rmmger
bui |l d %ﬁgroug})ge Qg ter 'fﬁg%‘ tlon ﬁéste adater | ﬁﬂ%\tlons
provide jrans eﬁséﬁ‘?ﬂl ) odassegmpnt{arApPLY ing eﬁé%@%?@ eﬂé‘f’ i on
A user Cﬁlﬁﬁh%f‘fdﬁﬁ\%ﬂ@ﬁ%ﬂhﬁi ehdHUfRVHRIM pakde® M ssd Sdstvain Alsfecive chdfpueed and
described in greater detail herein below "Adapters" are Integration flow

obj ects nplications andahg Nisgt qode E8MERtyr i se applications to extract data or

insert, updatigaccefdafléd ﬁﬁl?yéil alother ffortadti¥béth 6f tha biedéht &vBMRInSthe byites@hdpPhi cal
user int erface ( t hrough whjch a system 20 g@o}lm ni strator configures and

manages TR ﬁ’ﬁj’d%%“eﬁg?é t%éF‘WRS‘E% HP“‘%%‘E‘E&FP‘E’@B es ol omputer \inelde any; gsperale

SYSt g0 SRiir¥bse @mprfert RRInAERABIPES; veb HfovAsE BimaHiRl¢hiS 6-mall ey nE@Brkale BACH host
that runs an adapter. A’ class ath" is.an environment al varlable that tells

t he Javametswwenw&émemst mbﬂf’é"”t"tﬁ‘fﬂf]?sﬁ&"’@ﬁ%“% P2geE Repsgral digatal assistant (RP A

user - def faReehchih@ Bgital QMBS vRSo catriera; Qlélﬁm&ce orideo REQRERS, sital Ebpler bEERINRE, Y
access corrput er server resources, such as caonp ut e power and Iarge nmenory

capaci t yinterastiveglevisipst kbrid coralination,of any e thqﬂtpgﬁ SOMBHINGEIRPFARE AN IRTachive t he
adm ni St falisRR: &Ry Bther akgg'at(xf Edinprising o pro&eSdon Shdr @y, th Sap@BiliRb Rkkivé ﬂﬁﬁt

specifies startup or connection ararreters f'or adapters. For exanpl e,

| t DBMS c@tﬁlﬁb@@apmhtgp@ewera@yutm JDBC driver, the UtL of the database, the

user 30 name,ofdGhoPAIRIBGMly inffRRYRIEsp ecg%tf%e'ﬁes@n@ﬁ%ﬁ&?wllfbe\é&h&ﬁoﬁonver ters
specified in nessage definitions convert an application's native data types

to the JaRPareptirom g e;@éedtqﬁ@nﬁwtéﬁaeafwhgruwél#t@? IncRIURFtiQn Vigh g folloying 13
Jul'y 200&aWagdAret@igl4 PCTNS99127736 -A "converter” is a function specified

i n message defl nitions that system 100 uses bo convert data. In such a
manner) converters convert nﬁ]@ﬁﬂm&&—ﬁ’&‘ﬂ&% Java data types that
the mystem 1ing aw)rae;sxtts an @fﬂdpﬁde%pﬁ&h&@lmeg%h CPADGHME ﬁcdo["ﬂi’rlgetﬁ'ﬂittp'iésbmns
are code, desj g for a ;(@em ic application thaﬁ can: eit erbchtract

dat a and‘“ﬁ?‘tﬁ’e&éé“éﬁ/%@'ﬁf’ d withipan enyronmygt ingluding, ?8@%%%@'65‘%9? AGeRSHaEEat o

or ext ra&ﬁph@@?oﬁs hifY FeRSiBRI) 8Ratale meRHEEMER sysatd; om adapt er i npl ement ati ons.
created usi ng: le ADK, can _connect to_applications the system 100 dges not
Bor

currently su {b) ilhpstrenes 2 first scepariorp wh ﬂaessyatﬁnt thatdyiharndmEie; Yo isBjed&? t hat

provi desintepfatd dtchiefite tiburée PAMGRSERP)BAckidd softwhrREppifcatiéh WilPLBBRITegact O
"Deljmters" are tokens or markers that separate data fields in data rom

ent e?sprl%}'étcﬁ‘ﬁpl ications. A "durable subscription ' is a property of the

systeni s nes Q(é?ﬂhﬁu&t@@é seSIMAUE&Rrib REWHIER tHeaW derh teiRisanbwn TR IS iddskd
nmessages |ntended for them 1f _a target object becones inactive, the system

r emenber'® IR tWearere dispaipe ERPrnsekaged spftvareapPlIgtiongied. Wien the tar get
Pg)éél 5:30 nes gig 185 iRated DHird ¥Sheid ASIHIMAhE sy 8RES shdieh ¥ig ala) RasSedret yet
integrate one or more front-office packaged software applications with one or more back-office
30  packaged software applications;
Fig. 1(e) illustrates a fourth scenario in which the system that is shown in Fig. 1(a) is used
to integrate data warehouse software applications using two or more disparate relational database
management systems (RDBMS) or multi-dimensional database management systems;

Fig. 2 is a block diagram of the EAI system that is shown in Figs. 1(a) through 1(e);
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"Enterprise applications" are applications fromwhich adapters extract data
or to which adapters propagate data (e.g., SAP R/'3 or MXeri esz3 A'n
"Enterprise Messaging Service (EMS)" according to this inventi f Jply 2003

i npl enented using the Java Messaging Service (JMS). It enabl es system 100
to use nmultiple nmessagi ng nodes, and 20 supports nmessage hubs and provi des
nmessage persistence. "Enterprise Resource Planning (ERP)" applications

provi de a tuwoloeg9ssol ution (e.g., warehouse managenent, hunBOT/USHRE23IEE
managenent, and materials nmanagenent) for conmon busi ness probl ens.

Exanpl es of ERP products are SAP R13, Peopl eSoft, and Baan. An "EntireX

Br oker ( ETB) "Figs3 depirtsapadapitartdtvalopmentkis nged-in thespsten thai id shosmen Eigazicor di ng to
25 this inventiop,,.which |inks i W\ N o 2 X appligations
and component i ey HaEs 4 B aePRAdbl A e KRR N o lege i 4 6
Java- enabimballimentlof thepresems inveritiont er definitions" are definition objects that
speci 1y Cr it Of b ntileE BN AR BBACHQUS arllive A SHEH LRl ih o828dants with
functions hoSE" 75" 4 conputing pel or such as a Wndows server or
wor kst at assepondémiondiroédt 80Be presenf inventien; " Hubs" are integration fl ow objects

t hat receive S from sourece obi ec | d.the & ages until the
system 100 deﬁ?v‘gggggﬁlg% @%‘%Bé@w ?%A& at}%rgsgegpgg%?eé%{i S5 ﬁg%%n%gﬁlfnoﬁergaapt ers
and t r ansdaptereecerding to tielimegdomessages asynchronously. They are al so useful
for concentrat.ing,-15 July 2003 WO 00/ 29924 PCT/ US99/ ] 723B nessage
Powe: mul t1 pES ) Bpugh oy bl dekiey e Bicgirton shieg) SR BUAEREm 211 send
t hose nessagitig th thegrGemmpentd; hub, which sinplifies |inks anobng objects An
"I Dog,Extractar”_ reads flat files produced by the SAP RI.3 transaction WE63
to onBate | ol EnfbiHEERNeSATESTER L PO Bt R SSCsRUBEP (5 RFSGHANEIROTe o oc
themin the skigiZshows & otherSobjeets\acSerdivig &ethe ptaspritémmentiant | on settings" are
runtime parangt for adapters .(e.q.,_a polli interval).. An "integration
flow' is a sgﬁﬁ':éﬁmmﬁwggé?%#&magﬁ? B%?P%S%‘ﬁ%‘{l‘gﬁﬁ‘i?éde%t‘%{h‘r‘PW%fﬂfe or nore
enterpri gwetjopa} i cati ons to other enterprise applications. "lIntegration
obj ects" are %int r ti.’%g flot\ﬁ/ obj gcts. whi ch send .nmessages, receive
nessages, 10 OF Cr Igysiatesthe tre s%i:ﬁ‘ﬁf‘%’?%‘:“?fﬁﬁgo,w"dﬂ "% Pansf orners. An
"int egrati on Figs.Kb@hald10( ilus@4ta fHeiadedntape &f niesdage huts @ccofdifig)to tHerppesgh wWhi ch a
user designs.integration flows. "Internediate docunents (IDocs)" is an SAP
R/ 3 dat a"™VHMt used by R/'3 to exchange data with other R/'3 systens and
Wi th ot her apifigs.data) hdigh 1Hc)ydepict vaibusBpaaig cavirofndnts ih #hith AGdes age el enent
t hat contai.nS'dat%.e |tens are the towest |eyel nessage elenents in the-

g o4l

hi er ar chifm gfeS@feer FEERS Y EUBR T FEPEYnnot contain other message
el ements. " Jakig. D4t ablasledifgram éiistratinigysystdmBeYvices acdofdinglathe phdsént sivamibar d f or

SQL- based datab .20 A "Java Devel Kit (JIDK)." | f
devePdprent  cie RORRORT-RANGFRITE G A It Ra e t RESHR 5Pl E g -

| anguagethe present invention without converting raw data;

Fig. 14 is flowchart illustrating the steps necessary to create a message in accordance with
the present invention by converting raw data;
Fig. 15(a) illustrates one method of creating a message from an application to a message
25  instance in accordance with a first embodiment of the present invention;
Fig. 15(b) illustrates one method of creating a message from an application to a message
instance in accordance with a second embodiment of the present invention;
Fig. 15(c) illustrates one method of creating a message from an application to a message
instance in accordance with a third embodiment of the present invention;;
30 Fig. 15(d) illustrates one method of creating a message from an application to a message
instance in accordance with a fourth embodiment of the present invention;
Fig. 16 is a first class diagram according to the present invention; and

Fig. 17 is a second class diagram according to the present invention.
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"Java Message Service (JM5)" is a Java APl specified by Sun M crosystems
for messaging. A "Java Nam ng and Directory Interface (JNDI )" $ @ égéﬂof
APls that assist with the interfacing to mJItlpIe nam ng and dil$ d
services. 25 "Java Runtinme Environnent (JRE)" is a subset of the Java
Devel opnent Kit used to redistribute the runtinme environnent consisti ng of
the Java vi rtual machi ne, Java core cl asses, and supporting files. A "Java

vi rtual Q{ is part of the Java Runtinme Environ sible
for interpreting yt ecodes 30 "Link markers" are tokens o;paﬁt"'ilmi %g:s t hat

separate data fields in data fromenterprise applications. A "nessage
def|n|t|on category” is a | o rQupin of.Aessage definitions.
"Message definitions" arc d ‘%APE&M@—AM identify data system
100 i s tThedBtiterpide Conpputiag Rmﬁmm@ahm:ﬁanan enterprise application. Message
definitions $0 .defi ne stem 100..1 S OOI 924
PCT/ US991272 "%B%‘%f%‘gﬁgv é’%}/‘gf é‘fﬂ"‘?‘i&’s‘é‘&g’é@’@%?ﬁa&‘i{e&r‘%PP’E%’“’&E%FE“&‘& ken
dat a or drrceﬁéspoﬁiﬁ@ﬁﬂfsl tBrBughp daﬂﬁdﬂtlﬁhed&hﬁvxéws) Iflhcﬁg'is sWniR Figagera sifiplistiessage
el e " ﬁggata Qbj ect that pmakes, u ? mg age schema of a pessage
et 113 ¢ 1R o OBHERS TS IRTRRIU AR LY PR peonzety 463, and
can be geerklig s padkaéEpfiware abﬁlﬁﬂi&ms lﬁ&lﬁdi eba@’cioﬁwe’eﬁbpm:dﬁ@hmﬁen(dm" i's
sof tware t hat mnggfages“ Hﬁtﬂ%?a Ie a tD g@tlons on tlH same or different
pl at f or FESAUEFeR pand gy icea PPRIIFEH OIS GO SerAustomprTe ?“HHE‘H MapgEsIERte
appl i cat(CRM), ot ibre Suskmibéd\Epady §ss@0] &M onkdE mbRMuli-AltnsioniVeklaliyial

"Message %r3| stence" relates_to the storing of nessages onto recoverable
medi a. ﬂ?g‘ pgs managementeysteay RBBMS)édsage it delivers fromone integration

obj et to anagmhsighbst thd gt f@waecqaégﬁxsmassaedtapasek RiVeldBapriea efbo%%ﬂ%&y%}ge,'f a
systemfailure occurs while a message is jn transit, system 100 can

retriev é“igllFéP‘fFE%%eé@@WﬂieéﬁPl%@“&g@’%‘é‘ﬁgaﬁﬁea@@?‘éﬁ‘? 1@(9“5‘%‘0 b Usedrand mash
del i ver dfieg wiRsE&anaed © };e;fe‘mt é‘ﬁﬂ@xﬁé mneuom@sgs afeentory) SikBnce, s cdultdd stfox‘EE

nmessage definjtions, which define howto structure a nessage. gﬂ/bs
schemes 2UAMatiaR and dumian fosepces). viore recgpily. substanHaldavestaments éﬁ@ﬁlsg begny éw in a

hi er ar Chhésalsahié EMErpHER to plyBRE Ea&kag%ﬁ Lyt ae apﬁic@ﬁ&xs%bﬁxt s%mnﬁx'é RbvelBped 3hich as
i ncl rgﬂ) stemlosand statistics information, node" is_a physical
rQ

prockss oRleSaft Qrapks. apdBasnn Ech tqﬂéiesgwﬁequéomge appligaioas eyjoyed itf ownand
appl i catuinftjue S@éngtiGe sa\ccoxmg@ 1he $lpfeal afsﬁaeﬁcafnwﬁﬁse uEé@ﬁﬁ’o 8Abe@tsphrie phsi@ged O

configure_and rgl? nodes on a machi ne., The user PI'LE)aII a.node host on

every naCfVA% 2PBYGIEPNS A same runHREe eRrPRIISRL St“ﬁaf’a e appligations wereode
manager not,Sn e begihﬁrnga&elgaémem x%hﬁkndimﬁ&lganmsme@gm mﬁk&n&%ﬁeﬁ R&e

al | ows ser, to configure, start, JO , E‘E ervice

nmanager sb gq%rgedéﬂgngqrgtﬁt B Jisearate parkpged U S¥RENsive Fustom fRdest ot o
of adal csuchhﬁeg&&fdﬁlaﬁ&sbﬁaﬁo@hﬁo&hssmnbbwmtd@nﬁﬂme nodes. In addition, the
node nmanager i ntai ns_status information urrent state or act|V|ty
| evel ) of a ﬁgﬁaféprbﬁe aBBll“'\ﬂ‘i’,‘b’mcg‘PB‘?"rﬁEx?stﬁG ts‘%éé%';& SYsigm ‘02) §W§§ 1% ()

styl e f aherbfobe; bédameti ebestifie mb&]mralmb E\Aﬂrssistaﬁmcsmﬁ:g@@me ‘th@'tanﬁiyﬂemeﬂ)oat

the hub to a si ng]e hub .t ar get g&lﬂg&mchfacﬂt e first avaj ain%“;t’?nrt ok

comprses a sdlutions-oriented middl itates its users to mo
information residing within disparate applications through a single, common infrastructure. It

25  allows the user to move information seamlessly, transparently, and quickly among employees,
customers, and suppliers, to achieve maximum productivity.

In such a manner, system 100 provides a reliable store-and-forward messaging system, a
capable message brokering facility, and a strong agent-adapter architecture for integrating disparate
enterprise applications. It is adapted to be distributed, and is designed for easy administration and

30 management. It is targeted to meet the complete, heterogeneous computing requirements of a large
organization. It intelligently links various applications so they can access and share information. It
is middleware that adapts to applications, rather than forcing applications to adapt to it.

System 100 solves most EAI problems by enabling its users to link ERP applications 20,
packaged applications 30, custom and legacy applications 40, and databases 50 throughout the
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A "primary input nessage" is the main input data to the system
transformati on processes specified in transfornmer definitions. gDe %éﬁten1
takes input data, transforns it, and creates output data needed ywt éet
applications. -17 18 July 2003 WD 00/29924 PC f1US99127238
"Publ i sh/ subscri be nessaging" is a nessaging style for hubs in which the
system del i vers each nessage that arrives at the hub to all hub targets. A
"replier” isweosy®kem object, such as a reply adapter, whicpoposseness dat a
mhen transformers request it during the data transformati on process. 5
"Reply adapters” are integration objects that reply to requests for data

from ot heﬁteﬂpﬁts@gﬁtatrm@xﬂaa@ais@ﬁ{ doditg. Wieh Fally in@gfattd, Qﬁén&rﬁrfs@%ﬂﬂiﬂklycat i ons and
sendi ng It the {)e eStI ng ‘g J ects. Re uesters sen Sy stem mssa&él
jobd 2’5‘7’ th data

cont ai ni FJCERNECE sipgsses 298 disions Ad CSPQH 1o §Y&F $hapeine Eﬂéﬁ‘tdé}‘@“‘i‘sn

into rel plsRfladtRH8 estdthd ARIBiBing MforHRNeh, sty S bR ani RIS S SERervitR Clistorflers
"repository service" is_interfaced via 3ava tive Di rector%él nterface, and

stores 18WEpelfpctyely andrdfigiently coreating strqnger @ar tiverelationghips  Sygiemy 1081 & | ow

Obj €C}S. budRRlds-tetric@herprise fnreg?didhIsGlulidts withh it dratidh floWCdesiBR SbdORMedt MOUGN
the system based on a nessage's content, including filtering nessage

cont ent 5EERbY e Bysiness aalyste The anahyst defiaes wepioglem 'Pt?é‘SlP‘?iEIE"Fﬁi; ardthe pradudyppor t s

filters. hindiSHed BEiniarRaEee” IS a message, in platformneutral for mat, t hat
the systemuses to nove 15 data from application to application. Sect i on

message el erreﬁ?@xafaple a3 shevmdp Eig: i (hy thyy eampRonGToenAsio of guierpris FeseuEce plearingio not
C ontain @H éh wilDE¥rof OBy st%ﬂqemmstﬁﬁ %eeﬂrﬁﬁgaﬁcﬁx dnBasuiaRRbablex dat a

I e. ) cont a,| n i tems ectl ons can contaln an nmbi nation o
rresse\@e empﬁémpr@w@gmhm st@éw ERS implemgnigtionses ot srasyhisgiteides Mamduct

function %rb&%uo }IQﬁo&Y ¥ ﬁ{}?lén&nf@aqﬁ‘agé@ aﬁlnc&@r@ Yot isfahdidrd biSRRSSGRbdaEkes such as

i ntegration, agent seérvices. "source adapters" are Integration objects
t hat ext ﬂ&’é’c‘mﬁ’eﬂﬂé OfQCDMF@mH Buteragkasred enplicasiony areseldeom yeed ferpertical nessages

from thepdatals, %pthﬁgﬁnﬂ?& tﬂ??y%fbﬂ?ﬁ)otxpldaﬁlhWpr&ﬂﬁes%‘ﬁﬁt:ﬁﬁ?eff%?ﬂﬁ%éEKP

obj ect s. A ‘source Is @n integrationflow objects that provides
messages systemst 23024, (361 asswelbas Wer—gcngratloxg@ghnpéoga'd tnésmg to legapysydemsdds, and
hubs. 5" Sypporting i nput nessages” are optional input data to the system
trans?or mati on processes, as specified in transforner definitions.

Transf or mat | o‘ﬁhqu@@elgs efithe global aynpdy ehiaincplsorrpquirep that misidlewarebridge weamsimanent
primary yfapithte BRESPHEMS he, Sﬂssiilﬁ'ﬂ?a{eﬁlﬁ?ﬁg' ey b &ﬁ&éea&:fyaapﬁxfe%&& thaf » a@nd

4, 26!
Creates ou ut data nee?g tar get app | cal'l ons. € nessage-
el enent " nvtbma ey by nase 1@5@%& businsssgie-husiagss spliabopasipn. cEhersysigm 10yabusc an

repeat aamﬁmaéa%xe% ehmﬁg inteF NP b RUBAL iR WhithHkineR Blelsiin 8fd djalem(B 2.

| nst ead contain othéer nessage el enents that contain data (i. e., t hey

cont &n PAB ﬁxgtem Fadmeake camesponding eNennin anaten SYAeMJR 8o Peansysier 8 LVithauh
types. - gposing the details of the underlying technology.

Integration of a corporation’s “front-office” with its “back-office” is an important function,
which allows front-office applications that interact with the customerto collaborate with back-end
production applications. For example, and referring now to Fig. 1(d), it is critically important that

25  customer-support systems collaborate with ERP inventory modules. System 100, thus, facilitates
integration of best-of-breed front-office and back-office applications seamliessly and transparently.

In the data warehouse scenario as shown in Fig. 1(e), data from disparate systems must
migrate to a central data warehouse or repository. Moving real-time information from several ERP
systems (not shown in Fig. 1(e)) to a central relational or multi-dimensional database containing a

30 plurality of different databases 53, 56, 59 is exemplary of this problem. However, data warehouse
developers can leverage the data translation services of system 100, as is described in greater detail
herein below, for real-time data aggregation or other operations. Data is, thereby translated into an

understandable and meaningful condition.
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18 July 2003 WD 00n9924 PCTNS99127238 "Target adapters” are integration
obj ects that receive system nessages fromother integration Obﬁ‘j} q:reat e
application data fromthe system nmessages: and propagate the d ly 0 3arget
applications. A "target integration object” is an integration flow object
that receives nmessages from other objects. See, e.g., target adapters,
transforners, and hubs. "Transaction Processing Mnitor (TPM" is a :
sof tware syW@o2#di gned to optim ze use of conputing resolRCIESINEII as
storage and applications, for many users. To "transformdata” is a process
in which transfornmers nodify data taken from one or nore enterprise
appl i cat Defisitionst o dat a needed by ot her enterprise applications. 10

~ Transf or mat 'R{‘ 2q herbifisier, tﬁé“f%ﬂl,&w}ék'e%nﬂﬁéu‘?ﬂé &n&ﬁ?eﬂ%g%@} DEGRGAMY Skill in

i ncl udi ng spli ?lng nessedges, conBining nmessages, and nmanipula Yng nessage
dat a. Théhetartamsdcordanme ivdth tlnbarordinarysau:pmusmmtd maging: rirthe exent thealeSditeonsat i on
step" is t.he tran ach step
ei t her ré@‘ aPP“n‘%"“‘r‘r‘é@% @ea{ HO% Wsﬁegoﬁr‘{scgg ih&ﬂuPon?SES ETVHR soéeg(eisdat ato
out puf nasisageskilﬁmdlm‘amnishanﬂﬂsbe apprmateﬂelmt suchregms Iamahtrdmfm tlearigsetforth in

f def h f h
The: oyst Sipeaipie Bilept Briobydl Soa Bl BECL QI B AP hRTE hitled i 0° "

enterpri mﬂeﬁmphatchtm&nﬁ |nto system nmessages needed by ot her enterprl se
appl i cations "transfo

B s or mor AR st f™ s 2 tion ket HOWEAER deBPBRL G e QR IBB MR s co

i nt egr at hezBss@Afac AlcCessory ﬂaﬂﬁpﬂmstahend:afd efdpphcadort dumﬁelds)dndtspsemmsa@e dat a.
and %Od ce and end out, nessages to target integration objects. "User
i nt erf acHSUEN2 ?"{"E‘ﬂ?@ e the user interface facilities necessary

to run the cl ‘impzemm&ﬁﬁﬁ&m( lare code ddsipned for agperificapplieatitip thacdan &:aﬁctami t he
adm ni st rad[aé OCP consol e 160% Referri n now todFi‘%. %&a }/stemaﬂ:‘_ll eneral |y
conpr i se8"PRIF HstymEFRE] §?°§W’~‘é&*ﬁ5‘b FPges A4 YREFIETIR 8T BTGP Tat‘? onse
runti ][re fﬁﬁé@gﬁﬁe%eﬁmmﬁaﬂ erehees dballaptéhe Ldﬁgi @ﬂrﬁegtﬁﬁmw Stl(xjéﬂs@r builds it hrlmmdrmr e
specifica rise agn inte i on_wWor nch 120, an. adapt.er el opnent
- ( ADKHR B8 R e, Y SR PR Ao o Y, iR AR o0
co np@fle ntah hhhdle anyrmésudgla defifitiéh. SO Gt énegtak bqsm;nogﬂaplesmmmmkﬁom wingah ADK
console 1 I on serve 17 ncl uding an enterprise messaging
engi ne lﬁ)‘PTﬁe g[’ﬁaﬂtleg?aﬁbﬂﬁﬂ léeﬁ?mkgﬁ *a plurality of intelligent
agent - ad apt e r‘sxdaﬁ&s” 20 intépeationtfREr dbjdcartharinteiaerwith ehfdprise ppplivhlions eoexpadtses a
graphi cal, nmodel i ng and configuration tool for-integration project
devel opn@‘?ﬁ* or ipgert; Wdgte Qf delstedida ne events) those nmessages associated with
such event s mt“e@ﬁﬂistrﬁkfbnfcbﬁﬁb&,” wmglalbhiedl et $ntérfdce GGHBshxoth wlidchnd dytemuch
i nt egéatl ows, gs wel |, as to.identif trggge?{age z hat publish and
subs€&ri b¥ 8‘85?}8’ Quiguses pnd mapsaes the podes fAnp serxices of ¥5etp 190-21 1 on wor kbench 120
provi des di ag‘mgsﬁUsemc‘eﬂTprMﬁSSyS&mrsaymehmhe adpptersd Areagentrsgrvicetiexgquitet on
flows. -19 Jfgsﬁ 2%03 WO 00r 19924 PCTNS9912723% The ADK 130 is used to
conf i gur EERHES ?’ba @PE% oni zed intel ligent agent-adapters 200. Shown in
greater detaiA “éldmsﬁdg is ah enAisbnriéiftal gaxﬁ‘mlaihhyleﬂxxhwavs eitualhmadhjne sthefenafimdvor k
i ncludin a i br, arl s 132 134 and tenplates 136. The ADK 130
gener at e§ 813 :@3{@% inglu 'égnusﬁredfMﬁéé g’bﬁ"}?ﬁ‘\ conventional devel opnent tools.
Whi | 25 syst em“0lients et pudeasa thidt eneditély wcoeds mrqalnd:asarlvdi résnbreéd, sugk ag compute

00 for a wde icati,ons and res

agent - adapt ers nge of ap C t here
oy be. SHBNER RIS getont saBRra d9POR sErtemRar £t UROReBRRol P trpfiTz0 nd
intelli gﬁahdm@ﬁ&hu@%%l@(@&g 0 that event, ADK 130 further permts a
custom intel L ent agent ter le to be bui t hos vg‘i@oper

are more f amh IHGEHOR F e HRL e e SRR SamERORn REP G oY SR
target aa@hipcea&ﬂ RDBMS\dohuitRtisiépecifibithé SPBEidrivery the @RI Gﬁh&dﬂatgﬁu,ﬂ&ﬂeakdry
corrpg ses a re] ati onal database, which contains all of 10 the

spec |c%ﬁ“f°0 ReWOEd st em 100, net a-data) and nmessage broker service rules,
and an i nt er f«@efvetd dhti 3 a Proéeds inQitidh cdAVERASSpecified in message definitions convert an

application’s native data types to the Java data types the system 100 supports, and vice versa.
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The adm nistration console i 60 is used to configtue and manage the runtine
envi ronnent of system 100, and generally conprises a graphical é;gr‘s%&s I t
serves as a control point for system configuration, nai ntenancé. uly

nmoni toring, and diagnostics. Through the adm nistration console 160, 15
each of the individual conponents of system 100 are managed, i ncluding
conpr ehensi ve services such conponent initiation and term nation, and
built-in soktogresdi stribution. The integration server 170 poralsesemnsss
intelligent messaging by triggering and executing integration flows to
process events. It executes static and dynam c context sensitive rul es that
eval uat e, nodi fegnvesar is ®fiheation\sperifieddh essdge defirdiboris draesysteabl®) ases itaitangerait | on
server 170 i.ncludes the 20 enterprjs ssagin ngi ne 180 ¢ ri si.ng a
st r1 bl e AT R R O PR BB S e drit DR B ey O,

t he one 108Rrdppotis,laey vicongrsanent of system 100. On the other hand, it is

| argely trangparent .to any user. of, system 100,. and geperally. operat es

behi nd t he scgfxfé%m a?alpmatﬂﬁéff?‘i“éat‘f’ﬂ'f Iar%ﬁngidgf‘%‘?f:g or %Wg"ég‘éf‘m%%w?%ﬁf?@' nessage
del i \er yitherestiraon dath andproduce Bf3tten Medsagedi recdivd sys@in, meéssaghs ahdl upddte datg snge

requi renents., 25 The node services component 190 panages,start/r art

F ecover yPRES SR T TSTPORHHARSHES. HoLoH AARCL AR IRT CU s poick ot AN 68 |
provi deSclolﬁmiioiapjaleﬁtimnh@yft&ﬁnowdo@é:stMehmsstqipbnti on and renote galnagerrent
across all partigipating clients and _servers., Mreqver, it ig readily
capabl e of | ASEalAYOLIER IS BRIRSEFROR JRHCMIA et BREASGsrostions i a@reesa n
above, tthat tpd systahiid to implemdrite! | | gent agent =adapters 200 incl ude not only

t hose 30 standard intelljgent agent-adapters 2Q0 that gre distributed with
syst¥m 100, bﬁ?lﬂaat%rg ke oL fisithat seRaraiedata g‘éw-aﬂa&?m%e% that are
devel opegplatiédsk 130. Each such intelligent agent-adapter 200, regardless
of its type) gpnerallg conprises a runtime injerface m)dlL]JIe connectjing a
particul ar ode YrabieFubSSTPLGNN 12 PIPRSTY CAtheSHSEBSINFssags hupsihat snsyges theiuboo. - 20
18 Jul y 1Z06&:dbjebis cXdei® A theslades ifvtlied ot IRenielf QA tirgBibbiedt bebbifies TRFEWY, tHeO Fi OsS.

4(a) and 4(b)) it may be apprecjiated that such intelligent agent-adapters
200, in SYNEBF TSNP mess3egst Whigh tergresthas Facgived. oW pertte reet pr3t brcames ¢

I NVerst i Qitive; Helaystéin HElRefs WitsdabNRe labgét Ris mbyQAREERE. agents with adapter
t echnol ogy. The agent conponent 210 acts as. an |ndependen§ software

process, whi cHtHBEseaPElications” arsaBPUGRtpRsSromR Yl RdpRters SXtract qatapr o) viiel ) o 222
and 224 adipitérs prdpidaie datd (e 2NSAPRYI af I)SeAEs)] sticated functionality such as
store and forwg ca,ch}\}pgs,a filtering, 5,,esource ga%,i ng,. and scheduJ ing.- A
primary advar‘i‘t"agé“mmf e &@%ﬁ%ﬂ&sa@%ﬂé agrmingde fils ipvantion sdmplemented U 1o ¢
conpl ex thelRvRESsaking Servicd (IMISIE It chablePdysieml 10036 aéetmultiple ARENALInAMOdes, and
trangactions with t@fb ggqpl i Qgti on resources 300. This ability may be

t hought SBPPOLS MEESFER, LH0S Aq RIRUPCS TRRTER8H PESEREFhg" , which is particularly 10 .
critical wheHEntérpfigy RésburGe PIRiingO@RPYNapplications provild@ uthkey sblufiib@et, i onal
nature. More often than not, data el enents that nmay be required for

br oker i TETHOUE JBRDaEIMTbURRTHreSARRIC TRaPETACTLANE ATl IoRTeesarnt SN SPP™Bs t ed
th hi n ?ﬂnfs&@?ﬁ&ﬁ{si EREmplds VT ERPGRGIUCY aP€$ABR/}1$ﬁaplﬁ$dfﬂjﬁiﬂBaaﬁ.ah, tlhus, be
obt ai ned only by en i n g.conversation with the tranpgactional,.

appl i cati on ﬁ@séﬁ?‘&gﬁ'%? a%#ﬁefsvﬁ ’s’%ss"pZ‘f‘}L"iW‘t W?ﬂgﬁm°8f%’?am"&#°ﬂ% Been
useasi n tl!iihﬁwlﬁm&h, »lv!_iieh s nRstERR] Wiudmgmaﬁd Umxcuppnﬂagmlaﬁi ?@J)mném. of |
transactiona i cat,ion resources : shown I n Fig. a), a typica
intelli %‘ﬁ‘?‘e%@agf“-”gﬁ s a@‘@é“&’&%ﬁﬁ%&f@’t‘#&ﬂ@%@% i nvention includes
an agent conpER& definitionstagt definitiompbjedts e éritemDfor Sdfecning nieswdgesut dhi S
architecture'_)‘ the agent 210 confornms to a specified event and nessagi ng
nodel of Mf&R Wﬂ’t“@m 100. Adapter 220, on the other side of this

agent - adapt e “RirelibisHobtt! s cothipBingplAddrin/ SuchiHB lal WidbW§INT QerPér@g vorktatiéh,
interface (APlI) 510 of a particular application resource 300, or other

sui t*8bl il B0 Zatrdramet er f ace nechani sm Toget her, agent 210 and adapter 220

medi ate di f f ef@eeR ihBgrhdinFomAdH ety RAFeQE REGagla FBmSbirdE bbjéciSant Aol i de a
uniform normalized view of the business events that they publish and

consune megprgesuntibihs sysigan 1 Q0delivass themptaspecified trgetabincig Hubbaliowadapters and

ar chi t e gabdfSmess 16 ¥k Giandethéisaghd as onduél! Th%aé‘rb lalsb BeRf fértoRdehirdting 1 O

seanl essly accommodat e changes to existing APls, but it also continues to
enabl e the use of those existing APIs with | egacy systens. Shown nore
clearly in Fig. 4(b)) this extensible agent-adapter architecture generally
conpri ses an agent 210 encapsul ating qlg_i rst adapter A' 222 and a second
adapter A" 224. Adapter A 222, for exanple, corresponds to an application
resource 300 having a basic set 0 of APIs A'. On the other hand, adapter A"
224 corresponds to the sane application resource 300 having a newer set of
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18 July 2003 WD 00/ 29974 PCTNS99I 27238 set of APIs A" could, thus. be
tested "live" within system 100, at the sane tine that the basié:‘hﬁ%o

APls A will be used to maintain previously tested and proven y
functionality. In such a manner, this extensible agent-adapter architecture
enabl es perfectly seam ess negotiation of increnental changes to the
application resource 300 into the integration environnent. 5 Referring now
to Fig. 4(cwobdmeex i s shown a greatly enlarged view of an ryarsvszdagpt er
200 according to a presently preferred enbodi nrent of the invention. Like

t he agent-adapters shown in Figs. 4(a) and 4(b), the agent-adapter 200
shown i nméssgge fWe) muBiplesadibcts that pradnueitiendamelkivid efanestdne camyl tserd tXO nEsdgdshe
native APl 510 of an eg%?gr@{ni@e lax&ﬁl i catibon not shown). T he agent-adapter
200 accdPEPRECEBee b WAIER S Fit R BRBRETY®Shel udes three adapters 222,
224, and 226.AIDdeE&{raddaUrdatds {140 fiks pridaceddaithe EAR S/ FiuransdotdrOWEGCS togeéaty 222
is of the source adanq.ter vari tn%/: adapter 224.is of the tars&et, adapt er .
variety,? CHEYpR eoniigyEatpRs Frass lons and $pres,Wem i the sYSEMHIEPIsEon o adi | v
appresi adepice 0 one of ordinary skill in the art, therefore, that the
agent - adapt er,_200 according to this enbodi ment of th resent .invepntion is
not |inited t&“@ﬁ‘}‘“&?\%’rﬁ%’ﬂﬁ%é” W“@%F‘T’F‘Erélr}?%da?tﬁé?‘tgo“@ neAFYalyhi ch may
be encapsul atgfki¥grag@itiow1id a séritk oflkike® kfsteni objeéts! thal m@d dta Gomod® of MBfe Shown
in Fig. 4(c)) of the type 15 described in greater detail herein bel ow may
be used § Wj%&@?‘%ﬁ‘%ﬂ’ﬁ@?emﬂfeﬁﬁtﬂnﬁti on for those adapters 222, 224,
or 226 as shoyfjeprifRintsbyRts’ aRGst rmdamowoqms, RédichRedd heésttged, keteiveRedhRBL
aspect of the Spres_ent I nvention) agent 210 conprises a plurality of objects
230- Y40 rdethy|See. 2o adaniersyhybs. aud wassformetes of agent - adapter 200.  For

exanpl e, obj egf «iK3EaRbERERbinth'Cid ARFabRIRA e inRABEGUN thRUIPWAIBISE usephi Ch
facilitates performnce 20 of otherw se centralized functions of system 100
| ocal | 'y Y6siens integration SleWs-- adapt er 200 itsel f. Object 231 similarly conprises
an_error manageieibiaiRehintPPDESS” ig@PS AP RONBAS FirMi IR HIOT R ¥xcRPpedda and
obj ect 234 a rul es managenent object. Further extensiblity of agent-adapter
200 is owithotherR/? systesys andavith thsE#PRYFALONR t i onal obj ects 235-240 that may be
co- | peat ed W Ad¥ilehEmaqsiiteletlft” iddRedstdCdEthdi thab cohidP@dataC UemE Ar¥ tHeTOWst ant
aspect of the present invention, since it facilitates 25 decentralization
of the nigd messannelementy intbphistmechy of the messga definitigns (Theyrp) conaia Pbes se

appl i cat ph@@adenidagnatl i on is, therefore, assured, since the agent-adapter 200
according to this enbodinent of the present inventjon nay be associ ated
with any nodeavalstabasafeonsoativity(IDBE)” ipithe Jaum AdT standapgfpr$Rlbased Aaakase shar es
dat a anofgesgnterpri se applications is determ ned by integration flows, as

will _described in greater detail herein below. Typical integration flows
use 3 one ord %Y&%%Q@Fﬁ“h%%ygd@s!s aE&@WaE?fdoef’ﬂgp’)éé})gf‘@’WWB%gﬂé?“@éneraI ly

CONpr i SedppRcdtiond i TheCRVA fdgrammifg lhgbbg)r m neutral format, which noves
sel ected datg_from one so%twar e”aﬁﬂalﬁca&;&on Ifo g’n%th g softvvafoe ,
appl i cation. PaRssAge Asrviqe S 8 AT spegificd by Syp Migrosystems fox megspsipg-
obj ects and |4 Ms6a RERIRHY shi OFBctORiIMEiffe (JDI)” @fa deher AHY @stlassigvithams a
specific task relating to the system nessages that carry data from

. .ng .
ent er pr i ‘BTa¢IR togmyitipls nawing epd discloswseRYpeS: cati on. -22 18 July 2003 WO

001 29924 PCTNGRA RluAdRe Frdikonfea{ORE)” ifdsubs&iofile Jaga DaMiopRedtikgtusedloa) through
5(c), an ob%iect in an integration flow 540 conprises elther a gefl nition

obj ect SFegistEbutg theiruntime envitpmens censistingof the favayirgabmehing capacare classeseandy ¢
defini tiQpptnesles 510, which may be used according to the present
invention: (1) a nmessage definition 512: (2) a transfornmer definjtion 514;
and (3) a fi |4 davargrtualimachine GV isary af theolava Ryplime Eayirgnment gasponsibledey

r epeat edh&rﬂr&ir@%e%dé@.” integration flow 540. For exanple, the sane nessage
definition 512 nmist be assigned to all objects 510, 530 that will handle
syst ¥ nessagdeinkpmaskere’sare tokensgr delimitenpbatsgparaterdataificlds in datefrom gemmRser | t he
sanme fi |atpﬁfica gfd Nition 516 may be used in multiple sections of an
integration flow 540. The nessage definition object 512 identifies data

t hat the systlefmessageidsfiniiorsategany’ isa lomicalrgrawping bpagm&edeﬁmament erprise
application 4 & ad - : : Eedg}a ]
construct sy?@%ﬁaﬁ%éesfggﬁe%ngf %ﬁg%%?@%g’##gﬂgﬁﬂﬁgu onjsgg%lg?éobﬁ?a al so create
ent er pr i feam appropagateito an ererpriserapplication: Svessa initionTrlsp-defing hay sygtem W04¢ on

obj ects 514 define how the system 100 will transform system nmessages
extracted fromone or nore enterprise 3 plications into system nessages
needed by other 15 enterprise applications. A filter definition object 516
defines criteria that the system 100 will use to filter unwanted system
messages out of integration flows. In an integration flow that transforns
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In general) message hubs 518 are used to receive system nessages from one
or nore source integration objects 530, and to hold those syst@m, ges
until the system 100 can deliver same to one or nore target integration
objects 530. -23 18 July 2003 WD 00l 29924 PCTNS99127238 Transformers 520
are generally used to inplenent transformer definitions in three steps.
They -first gather system nessages from source integration objects 530
(e.g., meswapen/desda 518). After the gathering step, they neBGT/WSIAEBHrm t he
content and format of the data contained within such system nessages. They
finally produce and send out put system nessages to target integration

obj ect stodasthRt ystemimdsgapes okaRhrrprid@ dpplichiimsdageor deshie shtefpeisesapplicatiomdaa t he
pri mary_objects around which the integration flow 540 according to the
present TPRSEHEMEHIFSIESHui | . When a user creates an integration flow, a
message def i Qi“ine@Agd denddn®” ik aded oblecaiftniakeb e the nfetddge &Bénd of alrhedbaghk| ow. A
nessage _definition 512 not only i(genti fies the kind of system mefsag‘%ge t hat
the obj @ftnitipng Message glemenys greapaneedyn p hiqrarghica) spstyr,@ad eance SeFtinns: FARIE 197 c al

strugt ufigm®r schema of that system message. For exanple) a nessage
definition 512 nust be assigned to every source adapter 222 in the user's

i ntegration fMWgsﬁ!enEééﬁ'dglﬁﬂ’F@éMéﬁ‘ﬁbt‘éF“g‘?? gﬁbﬁfmﬁgcﬁ%ﬂﬁﬁ message it
IS to phgidsifons b@a@dmﬁaoadageraﬁgﬁamn@l&fdd&ixﬁﬁrﬁme‘sx%@midas@rs phodscoRasd gned to
it. Adapters_220, hubs 518, an fltita@s 51 ndl J,,u%t one ng;%gge
MEhds ¢ of- FAHS R i S

defi ni t hiddensfrom theapplicetionse Exarmples,p ) on 15 the

ot her hand, ay&ssRpeRisRne’ riiaRksld thdstbithd bhessiiRS 6126 fecBRtdbll thédpISTHe 12, as
i nputs and out puts. Sone applications can create the Java data types that

. > app, ( I
t he 18y se¥stemwrtes eqsh essage it delivrosiaon que intearation oBisride anpthep astablestoragern gt r act
the dat gciidhqfie SREHeERED IF systen MMERB6ud Whild b heSagSid i BiRsit, 3§Rne 160"@M
directly in a system nessage. Likew se, a target adapter 224 can retrieve
t he dat Etrieypshe message fromysiaragn whendbaytysiern1Q0-is esstoredisad deliverdhe mpssagatp it he
appl i ca;a}éy&'(e. g., a target enterprise 20 application 549). O her
applications use a well-defined message format to describe the |ayout of
their nativeAdmesags sshamdethabrasof megeefdelniensauhichefing Row jostugiutes sour ce
adap$ er mé<dod\MitsshdaGhltafs CASIEIMES $cttiéh, tdle, @h @R aﬁssd%vaerﬂmsanhﬁ(@esn dromthe
applicatjon data. Simlarly, the nmessage definition 512 for a target
adapt er h&%ﬁﬁ}é{mﬂfﬂ-ude instructions for creating application data from
the system JayamiRPsdhts® stor sgsﬁﬂ%tﬁﬁe &dta An@Mhdi Gogd@hd ghtistien 512 is
used by integration objects 530 to request data fromother the system~
obj ect s“'ﬁ?!'e‘_,au%p. For exanple, message definitions 512 can also specify
nessage val i fahédan isCd ghly§kdl procevebeiavd ORnudb@achide) thaCsupydts ofe rindi@byRted NE
whet her system nmessages produced by adapters 220 and transforners 520
cont®in ppHcalgr serYigesg. ) where the user includes a nessage definition 512

def i )ni ng WEZ‘WﬁﬁbstWHx&%ﬁQ@i’H ?&p&aeﬁphﬁ%aeer tBi%Mlﬁﬁu(}jc d‘nah?mm&d dihtrh)ma_lcme.t ihO
user accordi ngly, nay prevent | naccur.ate Ssal.ar ata rTrom ent er.il n e
Syst em ThRuser misialatnods Bos op P FBRMIRS SU HiahTheiodsmpaagtty GRS o

" Sal ar ypoedef Or exanpl e, the user could then define validation criteria for
the itemstating that the message is valjd only when the val ue in "Salary"
is a positi VA “PRfismaanageris ap dnte %WBY%W*“Z@"?@&’FMQS35%‘“&?@@?%”9?"’6% 512
i Nt 051 Ofhe @3dr t&EiRBre Cetdrt, ?QBEE&%&QQ_ seAi0 NddR manSkePtitand s@p n6des @pwell. t hat
the user_is integrating three applications, using the system q%é 18 July
2003 \WOTbronosis granagermeggtains the state phall Oﬁ%esm@FSWﬁwdlwlbﬂﬁf?ﬁ@ esdles in

the usejddhiod Be®6de thitafertMiRSind SRS SHfomadtREQS. k. Courreiieatd GachagNevaPRfhcat i on.
It should be noted at This juncture that the particul ar nessage schena 600

of a ne@%d&g’é_sﬁéiﬁ-ni tion 512 is made up of data objects, called nmessage

el ements, Whipgfh#d-Boiff hétSaiithida mella@ing s/ for hutilif Which B sfstend 8WBrsieathFi 9.

6. In general, a nessage schema 600 Conprises one or nore sections 620, one
or nbremesspgesbatgupives atthe bitcto@rsingly hubitarggtordp (.e., therfirgtavailabledargetn 620 or a

tabl e 640 nugt nts ; ' j 620 is
R 8&8@‘8 3’3’“@‘%“’#@% é?@le ﬁaxmﬁﬁ?&?a ol J}'st@thd(rlmaﬁoéﬁrﬁ&ésﬁg

a non-repeatin S enents. Such section elenents do not

t hens el specified in transformerdafinitionsa. The syster akes inpyt data transforvs ieand greaigy pput

el enent g, gn&ﬁi . (f.e., 10 they contain itens 660). Sections 620
can contéﬂ“r;l@g%{:/ co eﬁﬁgﬁ%ﬁﬁ%f nmessage el enent types. A table 640 is a
group of section elenments) called rows that can repeat any nunber of tines.
Tabl e el enments al so do not contain actual data. They contain other nessage
el ements that contain data (i. e., the s.cont ain itens). Tables 640 can
contain any conbi nati on of nessage el enent types. An item 660 is a nessage
el enent that contains data. Itens 660 are the | owest |evel 15 nessage

elements in the hierarchy of the message definition. They cannot contain
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The user can specify validation criteria for all levels of a nessage. That
is) the user can specify criteria for nmessage items w thin seqgigpo085
within tables. The entire nessage either passes the validation criteria and
continues through the flow, or does not pass.and is discarded. |If even one
row of a table does not pass specified criteria, the entire nessage does
not pass. The system 25 100 val i dates every nessage produced by an adapter
220 or trans{ypogBs92220 using the validation criteria in thepappsnprimte
message definition. Adapters 220 connect with enterprise applications to
extract or propagate data. Each adapter 220 produces, receives, or replies
to messages ustppglidhabstRBSALSagia! iid hbsgg%&fl&ylte #& HiBEh vASEH B0 sysem delivelde
system 100 provi des standard adapters 2 or the applications it wll

i nt egr at etachanessagnthat aimives atthe buhie 8l hobwreetss not ed above, is a source
adapter 222, ajbRbG&" iBAPRER bbjed suckas SRbY BEAR! Rhick Blovides dfa WRGUESt
adapter 228, and I's designed foor a specific agent service type. For

exanpl e, Fasfaomens reqreRitsiuang the duta gensfesmaddnieeesan ETB St andar d Sour ce

Adapt e¢ and an. . A j C.
Thoy ptovi de basPs SRS i ik gkt oL nalreply FRIGHE AR 5 ot AndiK
def i ni t i opbjedts bysextraetingdheriatafegm applictionsiadssending it tecthetequesting objents. tRequastses
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appl i cati SR ptar mefpk Rk iing (iR IR MBS HRBRS she eyl Aok ihdindla
handl i ng) intq telateddrassage plememniand sendthe systemomiegseges baxko usi ng the ADK 130. The
user can al so us : . 130 ; 0pad ] 0

appl i cations nNot_l%g%Jr&‘?gﬁt i/ésﬁﬁ%grf%é‘gg’%ga‘%@@ st eﬁ?’?ggérf I Raer(\in%goé?s t he user
can ub® t¢nafighrtiangdonadl configured servicepanddotsgrationsflo@ objettsit connect to any 5
application w. % PR, i Rk I I use a
standard or cutsr{a(l)’%ng; af) egr%glgﬁl}crﬁ'g%&l&og@égrat%}%]é%@{\ﬁkgﬁ%?}é@ﬁﬁﬁeg&gawst
conf i gur emessageds doatedt, chiding dilterfingmessage sgutentatcanding toreriteria theThser defise. Then
configure 0, pe of adapter 220 as necessary to handle all
nmessages {oﬁgngg&{cenggg@%?ltl%bl ude in integration flows 540. Source adapters
222 extract daA dsyStemmessage’ isainpessagqin pledormneutrahfdrmat.abiatdke sysemagesdo et 10
t hey nd . 0 rat obj ects 530. Specifically, a source adapter
222: (1) %%é)frgﬁlpgéh%@nﬁgaﬁ%{c%&néd by its application of a particular type
of event that “‘Sestiogousssageclements’laee mynpkpeating groupsnignessaga elaments thathdomot ust oner
has been i ) Lo t he
applicati gd%hﬁi %)mabg%t%g%;cé%gé%%ﬁﬁﬁl %glgrﬁ?ér?gstl}rlﬁgﬁtgﬂrggﬁég%?‘Eéu%%@ma system
message fitesan)t Bestidnst can contain @) combindticresf messagsslepenttypessends it to one or
nore target i by i rfg@cg- t ; i

nessages fromq%)fs%éﬁée: ﬁ%%gése%g%aggﬂ%cts éﬁbg-%l 18‘??%%12{%6%%?%!{){&&%%% 540
and p#bpatyatem, mhssaging dntegratitat andtagend serices i se appl i cations 541, 549.

Specifically, . dant. %gg'?c : ' rom one
or nore sour ce‘gf’é\r?ée%? eﬁog&gﬁf c éog%&h%aé)%ﬁ&g %%éfr?\as{t% Ir’%?tdlggé@ﬁ?dr%%m't he
message deohbtriict $ystembnespages from the dapaparidsand the messagesitp other the sysjem iategration age;
and (3) pspRagates the data to the target application 549 by inserting new
data, updating 'O data, or deleting data as appropriate. Reply adapters 226
extract data fA (oursaobieg? isse ir¢grationflomoabiecBahat psvidesimgssagesdo ethercabjdsts.

inte ti | r mers 520. Specifically) areply
adaptg'.;’zvestrBl 2%%’:8%15% c?g@eﬁﬁf@aﬁégg%%g%sage froman integration object
530; (2) extr d8epporting inmiyymessaged” ata bptidnabimputtdatage thespstérs trangiprimation progesHs, 1,

549; and _ ' based
on o 4B becRAT ubinforyS) dohiRobe] trbds Rt Fibcctel i bufpdrll o fER3EGE

adapt er s da@g8o supplement prirodry nputvnessagealptay The sysednotakesrinpu dap, tsansformsdit! and
extract f [ L. .1 ons 541, 549 wi t hout specific
requestsdc?érager%oéﬁgkﬁgbrgﬁreﬁ%da@ﬁgﬁggpﬂg&é%@m in Fig. 7) they retrieve

i nford®ati on t Zaftakilérmessage dlemaneltie a gropp bfsectiemimesshge elemenpptalled ravsnthetmarct 710

maki ng angt her reguest.. For anpl e he . request, f.ro | i,cat i on obj.ect
710 oy BeeaCinyniReEofmsS. TS Emirgs dedo SOTE Repel SR, BFRg SRR e
conpri si nmessage Blefri¢fits SHEE Eontdin d4ta (1.¢., el dontdin embk)e Tables ediit dontafrbdny @ombipationi n

t he sane ssage .definition of the request, and "pushed" to the application
object 7 mne g%ﬂ??@ﬁfﬂ?? a request adapter 228: (1) receives a request
nmessage from an application object 710; (2) extracts the anticipated data
either directly from another object 540 in the system 100, or with the

assi stance of a reply transfornmer 522) through the reply transforner 522;
and {3) -26 18 July 2003 WO 001 29924 “PETNS991 27238 sends the data to the .
application object 710 in a nessage based on the sane nessage definition
512 as the request nessage. Adapters 220 are hosted by agent services as
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extracted fromone or nore applications into nessages containing data
needed by one or nore 15 applications. Transformers 520 inpl engnf, 2003
transforner definitions 514 by gathering input nmessages from source
objects, transform ng the data, and sendi ng out put nessages to target
objects. ,'The transformation process defined in a transfornmer definition
514 always involves at |east two kinds of nessages: the primary input
message, anWOMRIB4 nore out put messages, as shown in Fi g. PETUINETH8| mary
i nput nmessage typically contains nost or all of the data the user want to

send 20 in oufput ssages .to the target app)ications put messages
contain data flr%fﬂﬁ ﬁ@‘e%ﬂiﬁt‘“‘i’ﬁ%‘?&é’@gcgt‘lﬂ%ﬁ&’%ﬁié%F“aE‘eﬁﬁ”éE% QBothef or tar get

appl i cat inQiQSatloW%BJ@ctE @eatbeBplicafiPdagiSfroin iHedRStbR MR g hddPrdgapdle b datakdie user
first speC|f|es ai 805 the nane of the primary input nessage. Then) at 810,
the user'2fEsbARAliFIO8S.t he nessage definition 512 that defines the messages

the user wantg et'mBegRition Hed?” is AR InYegrAtidM flow Bhect thRltedeiveffied rofffouRer9€s
?5 are then spe%fgfl ed gat 081 ? I\}ext iglﬁ[ei user identifies ateg%gtrﬁe nmessage

definiti %tﬂ‘%CtS152?e»t%t‘a¥$éﬁ‘qd?fé°f§>t§@ﬁs{%w&®ﬁ‘ﬂ4 Bpsi nput nessages. A single
transfor mat i ORrRsRGRA PrécRinD MAMHEA TR RUHREwaRS sybth Bitighed RCpARiensd &5 t he
user mnust specify those out put mesgmges at 825 and identify the nmessage
defi ni tlwwmrecswasesawhaﬁestqrmané igations g r 3B USRENt t o produce as
outputs. The Hs@EntBRN d6E S8k Bocesd ROMBEE HehsBdmBRimodity 3RHURAE Forl ond biSRgte 840-
845, 850) 855) 860, 865&50 E!%ces fine when to re(aﬁfyln ut act’a nﬂow 8

t r ansf or?ﬂthﬁesemﬁphﬁa“G%ﬁtlatO dﬁewqded Pﬁa?ih?l‘r?@tquf@tapﬂa’@@flﬁr om i nput nessage
defipgtions e idfopibridRESR0L ef&id b sy do ﬁﬁﬂfom%sgages%blg %%ﬁ
transforned data to actual o;@gut messages. user Trans |n|§ut dat a
in any wWAsSARRscoombining messzges and mAgipWating messegesiatpe She ﬁ@s@mmlm&w@ce For
exanpl e, U;DP trolfRYs Create a transformati on expression that specifies
concatenating a f 18 July 2003 WO 00/ 29974 PCT' NS99I 27238 nessage item
cont ai ni ng a #&Uansfeomatipnfsiep’sts acammanththabmakes 3pdke Yangfarmagion propdspgEachetep

cust omer i [ ustoner's
full narr%ﬁlle}nﬁgéﬁal ta %ﬁ@%@%f%g@?%bggﬁést an “db |%’E£ae pressi on
t hat l%pe@qﬁmt@gs,sveMWmmsf@meQd@em«anputmasam ers from a message iten) or

paddi ng a nesqg,gﬁ it e

correspondi ng drx?n?r'q QM' Cdt%g?lhg?gggafl cé‘?‘%@%ﬁ es%sgégg&?%éﬁ{sgr oduces
differe rﬁ)’S‘Gm Ipessagep exdtagied frbty opg P mwg emmnsa@pniicmmﬁ m sypiemmessages nepded

vansf or SA& Rfe §§p iRt he primary input nessage does not contaihn all
data needed to pro ep e output nessages, the user can obtain supporting
i nput for theWamfom e s apvintpgraticabiegtthaigmplementsitmnsgiormer dafinitione

def i g9 t i BARsfornfhs e mé QQﬁ@mE&'lﬁcéJi'h{egﬁiiMn bBjekE, viREsiAdRe ddifentiafdl | S
using in the 10 transforne e Inition uses abbreviations for United States
state nafeEat(od the messpge tasp. ﬂ\)ﬁi pigrvieand sendouiput messagesieiageidntegration ebiects: ar get
appl i cation r‘mw ihfefadelbbrviced @}IQ)”%W& théf Qsepmz@fraae ffdamuéstﬂebes&ﬁcoemﬂﬂﬁes

needed tQ, produce the output nessa he user woul d use a request/reply
message CERY GoMPEBRS (héat the Hieesiion wo %‘Bblr?@\ﬁinﬁtdﬂe(ﬂﬁ‘@“ll%mﬁw copsnle 1My on and
receive the %ie?érﬁn%ﬁ&?&a FxE‘ 2 E‘JstéHW}oo/éEﬁ&ﬁuﬁ &ﬁnﬂﬁs@{ a ﬁlﬁﬁlntgbx‘ié’és%ﬂ c@mbérﬁﬂt%f or er
definiti on S 14 e user-can test it sure it roduces the
propet olfsnd arﬂé%%lm; eErupithemanagemeny CWPP?WﬂErl 5Pn Theydesign @ﬁml?qnm 1hhinyser can
t hen as e 0. A
transfof“’n%? 5%&85%%?&“ B ifegaih pofkBehch f20PPidY @rd i PROR) B8
creat es aad tarramﬂw senvics 240. Th suntimermanggemen) compenents 150, i tuggmorespeeificaliy

sour ces t are to
be targeétafén?I e 01%%%{1? Q%%’Qgggg%?ﬁé}g%&sﬁ“g%?@é‘gﬁq’?l es %ﬁg&go obj ect s

t hat ar én@%aaamngmed 89@9@@:@@@@@%@? 190ng plumlity of intsifigent egeat-adapiesy 290 nrer

520 th
cequihce of - oeidtRich ARl RRSERTaIY A SOl bt AP Gdinp i conighiitn, e
the tr artgcplcfomteeunmppmyms@velonmmeh nsmsa@lsp defipe pvqnmmysemsasmmctamdgmﬂnput
MESSagesye V@\Qﬁ{sOB raElQE ﬂo'vw3 gﬁ daﬁ{nﬁse ﬁﬁlrﬁ Ls%?ml\tgg \\&tﬁ% %nq\%me%s%e@] 5 ot

mor e out pu mes ’sa and sen messages to e targt
540. A ttypdeatfy thassalagémﬁmtpubimh%d prbembsm ihe cbﬁtmhevpms Flngddxﬁon, ilftcentegranon

Lhen: ot AReRt LETERIER ARl R ute R BERRR fod g Bl 20,

Finally, the transformer 520 sends two di fferent output nmessages 960, 980
to two different target adapters 224. Jgbs 518 are nessage hol di ng areas
for adapters 220 and vansforners 520. Hubs 518 all ow adapters 220 and
transforners 520 to exchange nessages asynchronously, and sinplify links i0
among objects For exanple) the ‘user may have a source adapter 222 t hat
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hand, if the user uses a hub 518 (as shown in Fig. 10(b)), the user woul d
have to create and maintain only eight |inks. Message hubs 51 Q lsd one
ki nd of message only (i. e.) nessages produced froma single rress ge
definition 512). Targets of hubs 518 have durabl e subscriptions. The system
| 00 keeps track of the nessages each target object 224, 520 has received
fromthe hub 10 518, as well as those that the target objects 224, 520 have
not yet recevoendoodf a target object 224, 520 becones i nactRCFAJSIAMIBYSt em
100 remenbers the | ast nessage that the target object 224, 520 has

recei ved. When that target object 224, 520 next becones actlve the system
100 delivers M&DKH(SQ@S twe%@acge%gwm aen@raneapgemxzs@umﬂugezmemagaptm@mnot

t
25) ects SHam ingreel BedH BEE, SATK P RhEalipLombuies M afe HAGAK HRRURE, . |
the tar getasa)lti}rm _é32 Mzarc521(34md éenaziatwlem B‘th: '‘ADk &30 genergtee pbjeasrtbatcers be
55205 okl kol Bl R, WA Gt RARL A D
t he s§st éntelligdnt agcnusiapmhéﬁo forcaevide/mngm@ apph@@m:ﬁrrmuxtés&tﬂmbna&bﬂ specifie

fvai | abi 2Pgalons WS e 55 s G0R e G oGO Al SBRCma sy, 51"

del i vers lZ@ﬁwmennsmgmotmmslkgeyt agbgnacdaptbhmms(be bhiltdbyitishee tevkiopets avkio are

out Jof et Bl i gt Bhos 0% rBviBEL B e Bl Al pfpRien™ ©

gef i ni ti on 51%he ®epdsiteny sekwice N4 ﬁcmnmllﬁ &cﬁnmms afrglatmnaltchtaﬁasebwheldcommmﬁ sfige
t t t t
ot 01 B sl 2R T D it RS SRS RSt o

want s t othat tefationad datebdas@i N ki nd of nessage, the user creates a filter
definition 514 a d.a.SSI ns | t bet .0bj ects 540t hat
handl et vt ko PR B ER EeisclenBo BSed3h 0B S it Buage B8 e e FiroRmentiog
filter deystemlooomcﬁgeﬁerh ris&as@aphicabednisola) fitgrvedh@accohirsllpsint fobsysemanpl e)
consi der _t si.tuati.on llmyn whi % 520 sen.gﬁm S ngs. cg’?lltnal nlyr? gdalta on
new cust SPRieurEign, mainenange. 5‘8&‘%{'\5‘? a?é 1BERRRMICY S H@Vi ﬁ‘mﬁmt&?“f]%sa d

cust dfrer sachod ﬂhandivnﬂmﬂ caﬁpcmeﬁts pidysteind 00 ageahariaged, irchgiidg cothppehersive dekvicdsn

order to SQ eat e def.i ni,tj.on 516, which

speci f i eg'g I§ mg?'}ef't i 'Sﬂm‘ %g‘f’ﬂ‘éﬂa{w ‘bg“‘i‘dw ?FSWE"’"{""{ o the |ink between
t he hub 518 aWik mtlegratxm geter HtlbiptplmeRA4nteHigeént me’ls&gihgll‘y tﬁmﬁng/ﬁd&ﬁd@ﬁﬂgm
PCTNS991 er_can creat.e one or r definitions 6 f

cach mos EAEish A oo e uctiRs Pu T ppnlconteR s e i g or
can assi gvaltmtes mogifye, ahd l'cmta’evdmfdatal tmsmtea héreinoaboué tmtpgretxdnl saivsr, 170 inchides ths er
can Si different filter K f nessage to
Gt 20 o PRt RdsEling dngtn€ 180 Conielsing @ Hisotied Bsspet SBFVetett, icR maifeeedle
sends rresmgéaxa dois; e the onp ldad,a kep c&npmmmfssysxamrlﬁm On thewmtized hpideit & lﬂgﬂy The

d d h
e e e T
not yet pa‘s&enc?kmcuamd—om@ohcb)mﬁbags)ieme@ataad emin-fmembryrmatiefforionicorieal, high. One

speci fi eg, e atus = Unpaid', and the other specifies the
criterion lb@?g{%gsaée eﬂ"?' §EsThe user then woul d assi gn each filter

defi @pti on ~ T node samdcesppmpqrentl9d nhdnages stodt/idktamn rdcbeery;se&ccpuoxelahélmgamfdi | ter

definit | 6 Ness .a of dat .he
criteria ‘{r}hag‘jr%% r'g%rﬁtéoé\ qz}sy 3’!’“? E@i slg?rﬂv‘(a%@?\ﬁi' ?@5 §‘é§'@at°qﬂ€w8” %?U@L%%"gage
ei t her pesmesmardagerhient herossatl |phn:t:ipanmgru1hem ahd sereers.t Mofeoudr, it isaeddilpeapable of t
does not H}g@@s anéj‘flﬁéf‘dl scar ded. the user creates a filter definition

516 for nga “Pc??mPaPW‘%'a'BPfé ‘of data, the user can specify criteria

t hat af f ect tmoeeuhe&?n VS, a@?plﬁ!hllty]twintaﬁéaﬁhgﬂi_ﬂ-la&apﬁdi_£2®6ihauduinbhd>ﬂl}é g.gieabLe
ecifies. criteria for sage.itens | sectj on t he

enti P8 nRuliiieiRR et ieesiens 70 B e EOGAS it et L0 BiSa gheot AR oy

or it domllig:m dpamsadaers 260 Ghc@ddledped lBy ADK !mmaapmhﬁﬂtaﬁg@xf ageft-ddaptéror

message abl e 640, the npssage .conti ues th h the flow wth
onty ot Popgialestof /e, sraeral SIS & APHEIBICHSROMLI FOTRS TR PSRV 1 o

criteri aorerof tiit extedriall §plication resources 300 to system 100.
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For exanple, consider the situation in which a nessage contains a table 640
with nine rows 20 of data, one for each of nine new custoners.gljy j@g user
set up a filter definition 516 that filters out custonmers who sper¥t iOOO
or less, rows containing data on custonmers who spent nore than $ | 000
woul d conti nue t hrough the flow, while rows containing data on custoners
who spent $1000 or | ess would be discarded. After the user has created a
filter defivbi02€16, the user can test it to make sure ipCTOS%37235
properly before using it in an integration flow 540. Once the system
objects the user wants to use in an integration flow 540 exi st, the user
can i ndi cat eRhfowingtfer te momentne Eigs! Hkéa)siyét"éhh 1108y boanprgiatedrthas such dntelligrnh g
them Tq rltanr‘}s s 530.
Each Irnﬁggs??%ﬁrr S é?%%roerﬁo éw 2 éﬁlgag@yr e an H%e ot eljfggtslggynﬁgri get, or
one obj sombias the furajioaalitpef aamiomm agente with edapterdgshhalegy. Jba agent ergupobent s ar e
al ways s of the
%9? 4% %ﬁn&@%&ﬁ&oﬁ%}g %ro%@% A@ﬁgﬁ g&@é&?e%‘? thotda % d&@éﬂ&&nﬁ et &36

sane agent service source a r ca nmessages
to al SAFigRK3))ia2g2and2P4(Figr4(b))t Ut encapsulgtes sopbisticatd] fmmudnatlm' suchassstaye anglr s
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receive primary H SEAGEPY: rom sour €e adapters 222, nmessage hubs 5
| 8, and ot hArprhnaayladvanmaf ﬂﬁQﬁgeankdapteahrshtecﬁﬁc is x&ﬁbxﬁtyltyh&@ﬁﬁnm 001 29924

CTNS99I, 77238 i 0 g
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perslﬁstebamtdrbﬁ&ﬂﬁﬁcﬁ&nﬂ)&pﬁl&ﬂidhwes’duﬁﬂdma he system 100 aI | ows the user to
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mes s age snvehtign mdﬂedds @8 bgent Compoy&ait 200 axﬁ[hn(ﬁﬁmmscomdoamt 220. | neone-side lofithisd
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i nt egr atAdepterf 220y\on the ethessde dfﬂx:sagtnahdaptccmnhxnwtme,hsesarmevecﬁpphmge hol di ng

e chD o P sapitfing ek Th b 0o P BeP o R Bl cd Sp U RER i 7 10"
syst em pOBlished M&rfemheahmsmg'ﬁogeﬂfer,agcm 21 @gndaidapter 236 rwinatss@ﬁeqsmsl ces
nmessage irttgrgacg %Vdc?i@ BX% SrFla ?tﬁ.é gp%s'lo ma%ﬂ'oﬂ:n? 91% ﬁlz&p\? g\?v %‘E)@ %Ssxtjtte'sﬂ\;eﬁts can

pr event row g o a slze
system ﬂmﬁuypdmshhﬂdd'dmmeser desi gns aI | int egratl on flows within a

project on t wor kbench ,120... .Th er si gns
Bha saves (i DRREHEROTRERRE OrrAT B3 o RO HEh Bhplel BUMaCtiRl i bl 477
user .Scr oslydacilitataslart &hility nméeamtesabylg:cbinﬂm)lata rchaambs toswcmnm:lAPlﬁ, tuhit also continues

reposit The Q| e ical Sl hat Vi ew
tho.r epBLiBaR herits oP b APt PURRSy SR pEBah B P BRE PR, “ang
one r epomnsmtqagcéﬂadaﬁteihemgetn&r@hcmﬂy corhprises antgedéaogncapkulatmg ajfiinyy adrpter he
nmessage ,ohj£ct, used by al t nEgsage producers in the system 100 will now be
di scl osg‘d.%%?garﬁg%?g RS del gs di scl osed herein is infinitely extensible
and useful f Adapwm/ ezz | forgexhraple) wdriespondstatah upplidatien fesounmt390 havingd basia setf or

sendj 0_node m.100. Th ssage
i's hrber 8 ‘ghﬁ bﬂgﬁﬁ%{'ﬁ%ﬁ‘ém{aﬂ%l’%zg%&a ﬁ%@?‘tﬁ"&r‘%@‘°5ﬂt‘¥“£§?“é8f‘ FHPEes 3% 0r esent
the dat havih@d rewet Eétﬁgﬂ'lseﬂ umg,e smsmagenmd @pemn-adapted arcfitéouré hgy therebe ][lt
invention is a s obj ect se I s, an |qs nce o ava o pf a
certain Q‘Pé%‘é’ S"'@{‘He‘d’é{ éd?RS th in °ss%1fa§d ’é°"§EWL‘e3'Fifﬁst’° ¥et °ﬂr‘§§ Bnly
cont ai nnﬁ?i:&r&sb@ﬁd tb2 prddubtim eﬁﬂ?&irﬁdnﬁdﬂﬂb%ﬁzcw%msfmwrxﬁay%n& oRiteage i s
nmet adat a- dri That is) II-construted sages .are al % ilt using
t he schBfrdPr? °H°'b%ﬁ""PW“’ém° e VRIS %Baﬁ‘g@"r@g’g%{’é‘e“ ERSPHTER Wai/q SN Every
nmessage of a certain "type" is built fromthe sane -31 18 July 2003 WO
001 29924 PCTNS99/ 27738 message defini tpan 512. The nessage definition 512
is itself an instance of a nessage) although its nodes have been extended

to contain information on how to build instances of the format it
descrr bes ~as well as optional i nformati on on how to convert data to and
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10 the "top level section". This and other sections may cont a| n |nstances
of any of the four elenent types. A data el enent contains %ﬂ?

al though the data is wapped in a Java class. For exanpl e, |nt eger ais
stored in a java.lang.integer object, data/tine information is encapsul ated
in a java.util.Cal endar object, and so forth. An array elenent is a
collection of one or nore 15 primtive elenments. An array's length is

speci fied i gyddaRog¥et adata) al though this Iength may be spedidnesdszrsgan

al | owabl e range, in which case the length is determ ned by parsing a native
application's file record. A table elenent is actually an isonorphic

col I ecti @et oFfAPRELT ¢oRRd, GHue. B2 Aésted ‘M¢’mtmmsent maﬁmﬁmeniﬁwtmihetuaﬁc mbfe i's

a SeCt|0n Onta|n|n exaC | the S |nat|0 ane, e
oo e MDAl e afed7o Frnin Pviansy e 808 Proves Tiathondl e Beatie FkHer s
poi nter  ZQrehdbldAhi@dapRarhifecfitd eridBIES p@fecdigidatiildst Adtolidiioh bﬁm&:\éﬁfeﬁtﬁl‘ (ﬂhﬂikc*s S

used to nerge formts. Thi seful for | Ienentl ng "redefines". The

nessage é%ﬂ‘eraéﬁi}%%‘é‘rffs°affﬁ3§915’lt° ﬁ'&f‘&?g@?“\ﬁ@w Wenfef ault val ues, as dictat ed

by the rressagaeﬁ&fngmbwt@pﬁ h@),ithege ﬁlsmlheﬁgreuﬁa@ﬂ@rgﬁ%“ﬁém E@nt-&ﬂ’apﬁﬂ!()()’
generlc nessage 1S Create

by i nvokin stati¢ f od in the
message AEOr¢pg PMfESF%EHst“f?ﬁ%/%“E‘i’QQ&PE‘g ghﬁé%aw %%ﬁaemrwém&ﬁaw g
name/ val WegsDaey dnd 4(B)! the agéat-mb@r boEsRolva i Blg. 4@) mlsdd to ddHm@iitaye Btdeh Sey

EXpOFtEd nessa e constructor r g efinition as a parangter,

uires a, nes
ensur i ng Sprep AP0 andithg natiNe Afbd é“AP*F’PHP%%HPi‘ég‘OQ (D@t phave).o Lhecagentradapter 200

el ement s ac&hdifeto ik BmBéHiRent] RMKVEr, Riclubby ke RdGR&GS 20234 BXPI28! As dbderibddan! d
be noted at this juncture that the nessage sdg ports, a hi erarchi cal nam ng

scherlf u&reagr det@ ¢ip belaw) adaptendd2is ef the W‘eﬁm Bier Yariety rdapter 224;ig @f thetareeh a e
access U Qdgdet %?PQH@ Q&apie? AL olf‘ﬂﬁrré’;ﬂf gtei' Qarfbty? € InlaPBe Rédly sppreciated to one

non-repeati ng grol nessa e elenents section_elenents dg not

t hemsel v@§ OWWeﬁkﬂP indhe At ere, thatdhcaggnt- %dHE‘ﬁ’ 2W0rreegrdingtorfhis epphadinent of the
el ement s pthial iRl 1§‘n6{9itnﬂteﬁ ko &ny: gﬁéﬂ%ﬂﬁ%ﬁb&xﬁ&ﬂﬁ@ﬂ&@aﬂapﬁﬁ@ WhiRR $na§ P can

contain any conbi nati on of nessage el enent t 2003" WO

001 29924 epeapsubual tyzpent 240+ Een exawnls, 3 epquestidsn %?8 @e@!’?%méﬁélrfﬂéfryﬁ of thetyps ed
rows gsh atdeééﬁﬂecf i Ef‘e%fer aéwil Rt &h 86108 mdyl B¥8Sed ihabhitnéiof Wit o8 irfdubfintlon Fétthose

contain actual data. They contain other message el enments that contain data

(i.e., tRE3pIerHIA2a224, pE shopab| es 640 can contain any conbination of

message ele rfemoréovae&cmﬁihgl th %&é%m&ﬁul&lﬁwﬁt BpRIThe proadht iGRAtio, B genftd ﬁt a.
e

Itens 66Q are the owest | evel nessage . el ene H ts in_the hj erarch

nmessage @49 Fomarisesp plysality of ghigess Z%Q)'ﬁ‘ioaﬁ‘sﬁf"éwe dhepbilities pfcagent-ad ‘\Hﬁ"é zggrer

desi gns bt e#aﬂﬁafé%l?édt 980 éﬂe&\ﬂﬁ% ediprives Bh&sﬁorﬁnﬁﬁdﬂﬁéﬁjec@ w&a&am@mhn&%@
Those integration flows 540 t

at the user des:&gns and s vesé& éﬁm"
def i B0t i Ghobenyisssentralizedfungtionnolyptem: 100 dosglly withinitheassatadapter Pé‘éelf %t he
l'i nks  amBysite comiRtisad dn ctoP ifdfladetheht ibjdcE BBﬁbttZBQ)éfbéﬂxectmﬁan&an%t oblédti s a
logical structure that lets the user_view thebrhgﬁﬁsltor

i nst al | afPoebiest 234zrulss masagemsnt phicct o RWthSE Bytenst aﬁ?ﬂ%a gp? l§r°§7‘l}1lﬁ'®“°dl n

accor dangg tlYMrﬁxhxbmtabﬁﬁoﬂaﬂmﬂ56@2'3S-MB&thfbetcbﬂo&Eéaiﬁm&hd dpeRHI00N, system
100 conprises_a d| stributed system That is, .the user, can ruyn t}né m; stem
‘é% &

conponent s t h&ee fagereing s a paaticalasly dmpartant Bpech ok the Pressntdnvsayasy, singe | I8s (i.
e., hest drcenkilizatidnl of te rﬁ&@ag@%ﬁﬁ&lﬁh@ RbfectdRf Ksten 1000 DiftEbut@Benfdstist application

application. A node is a physical process that runs on a_ host aeghefutﬁ orts

one or miRegration|s, thereforeassureds gacs '§'° agepsradaptar 200, agcording ip His smbpdym

recogni Z?@s&ﬁ( niv@xﬁ:oﬂﬁﬁefy%'a?&cﬁi&ﬁkﬁﬂi‘aﬂ? nédd RYAVAHRSGst8h PeESS. The user nust
create at | east one node for each host that runs an enterprise appl.ication

the user want Tl!edn#fm'é'gr%‘l'tl@ systam 108 sharesfatapmeng satersiss anpligationgis detsanipeds, ' s
busi ness py ﬁﬂ%{zﬁg%wé £ il u&fc B@a mEFh%fe?da&?hérwﬁ beoW%}ﬁchl%t@%rﬁt@&ﬁﬂbW\&é“ n
the system1 he wor bench 0; and (2) the adm nistration console
160. 3 heommmrstmmcwm+ Bach af st %’StF'@ranSFQSa’é gangraliy, comprises 4/ camynunication,

't nt egrat ?rpﬁrgﬁﬂf%eﬁéﬁ)fomlvﬂnéﬂﬁo@ﬂ r;u@étéa dctd frOR ond ma?e ApicaibRId &l.eﬁmal | of

nagi ng the system nodes and servi ces. are describ

great er &eftware applicasion. hadapation flowsy indemmye made we efﬁzltmal@m of phipetsand mks
accor dangg, %ED&:&JO fam?r &%&%‘%ﬁg&ﬁ&% Qﬁdﬁ@ '&%ﬁcgad‘n hd @PSystehlifheds

first nust tarn servi omt stem heamnls ratlon
that carry data from enterprise application to cntcrpnse apphcatlon
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consol e 160) the user then configures the system nodes of each host nmachine
on which an application the user wants to integrate is runni Ng,g J'I[J;)e& the
user configures the required services on the nodes. including an q
service for each application that the user is going to integrate. 30 In
order to plan an integration flow) the user should determi ne the follow ng
factors. For exanple) the user nust determ ne the kinds of data the user
need to extwaadrzdsrem applicati ons and propagate to appl i caPCDHS992TI38 user
shoul d al so consider: (1) how the user wants to route nessages anong the
system obj ects; (2) how the user needs to transformthe data from one

appl i cati on sBoriexamfl8, and t@erding go»@(b(!&s\/ﬁawmaiéb) m'bbﬁagd&?m&gradamﬂbe used

by ot her Ilcatlos er t, r cectain
Gt out sSSP R SRR o MoT bRl an 8 IR HRERS, el pleiler 6101 © 4
proj ect, t)mndoﬁdeﬁmuon ela_rees a0, whrblegm;abe used iad:aovdmgnotthneprésahﬂ mwnmgx (Baner .

o ot e 27O R BT B o D BB, >

produ6e bhiectps pdny bessdgpsatddly ih laey g'méxagregtamom flow SH0. ¥ zxziFdr;ﬁes thersmms age

definitlons 51 be.teste t ce the proper

e & mes Rat derprlRala b asignes bl obiola 1B S e b bl St she

adapt er s piddQcednging thao flkessagadefinifidBs 12T Morecet, thegamie fider defiritios 5 gy bdused

definitions 514 to, trgﬁsforn1ne§@g%5§ fromthe source 10 application 541.
1"on

to messaluBuifiple seqtions of-andnteeraion; 549. Furthernore) the user may
creat e sanpl eThowessagerizamgasotfetds129ddhtifigidasthat thesystem 10034 toefedet fidqpr Ng

definjt 514 t K t, d t.h t 0,
930, e Rropge hauPnermoR wlsatiof ity KB S fESnRE e B8t L3R g il
| npl enentorstita eysiap piefgged donunter 136 applidatiohdane bl atlp ciche emdmrisedpplichtion

transforgergr 520) and hubs 626 should be linked. If 15 the user needs to
filter c89% PR syUEM MR8 ttie fl ow 540, the user should then create f

I ter definiti Dragsforhfer defiricarobfetty 5 Lsdefigie HoWRhesybERBIO0 041 trztdsﬁmu sgtenshoul d

next test the filter, definitions 516t0ﬂake syre the ilter % Q}g
proper dEFA8CHFENACIGA{EON, QRE OF FHOPE CILIRIISH APRHICaonS P S¥fé°|“? 'HF%SPEEFIQCC aEdY ¢t ks
bet wagn e;bg:@ﬁgesap Geatibhe wor kbench 120, the user shoul d t hen check the
validity of th n fl 40 20.a orrect S ne ssar he
user may thenAS.'é "‘2' '°e|°§§‘é sﬂgg HF%']"&E‘?“ E}fﬁ? Wét%‘r%’m* P?eé? 8%%‘8;

160, th esys&ﬁf msis@geb dut dfemegmmﬁ ifigvs. EIntah @ntegrgtion mma&mﬁfﬁﬁnmwrcumeww
nmessages; to view at| cs on system

S acti | f the.us
activity °m ch ,rrﬁ@mpg @583@%”(5’%&5@@{& ‘ﬁaté'blgﬁt b juse l‘?f’é’ BSORF P s by
i ndi vi duarluch wm&ﬁ fiesgages)about bestontery wisd itive dlréddgrpaﬂcv&ulmrfﬂtcfddeust ati st | CS

i . 25 A t t C t t he
Ut odlat fon’ TitisRpo abificts FAToL e Bk O 1BRE B Cupstotruialf e SheelPYe 88
i ncl udi nmesshgesaTaathreechayic oypes dfdntegritivnbjecisG30 mna)hinedapaezzo &)gmesgtgé o]

I nt egr at g: X1t e user w ck the I.0 n stl make.sure
the int eg‘fbaﬂi% ?fidf(lgg gaqngr hnﬁ'i“ﬁﬁmb‘?’ﬁ'ﬁgfll n& (?b‘?'ﬁ@t}ﬁ? ﬁée T 85 folk o
changes baictipgesiof hmteai 2200(af $ouiite addpters 202; agearget hdaptets 204 (o) esphyoddupteis @R6;t he
rel evant eaw ces % eztzgdm ni stration console 160, nodify the 30

i nt egr at 89 1e8Ys5 e workbench 120, and restart services on the

adm @fstrati oa sm:msalapteﬂm exifives thoddtofrdr @ sd@rse entérpsisetapplivation) torstraitnar y
skill in_t

ar t dure t be used t our.ce
ot zard | SR Bt BpRB Ghoand sl ol B M EARSY ool nigeipog oS S
accor d an(es., whéskage Iheb ptaas artbrgetrtmwr irétBivesd SyspRaDResshges ﬁomfddg:u imgmondméter
(2)(2)?2 992 493%n(er al gfgx?nre? 5% &Jugﬁjﬁlter%gta llrxtzligneobpect g?g)screates apphcatlon da%a ilrtym %gg’ VO

system messages, and propagates that data to a target enterprise application. A reply adapter 226

30 replies to requests for data from some other integration objects 530 by extracting the data from the
épplications, and then sending it to the requesting object 530.
In general, message hubs 518 are used to receive system messages from one or more source
integration objects 530, and to hold those system messages until the system 100 can deliver same to

one or more target integration objects 530.
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PCTNS99n7238 First, one must carry out the follow ng general steps (1)
nanme the adapter 200; (2) choose the agent service one deS|re ? t he
adapter 220; and (3) choose the nessage definition 512 for nessaggs t

the adapter 220 is to produce, receive) or reply to. Second, one nust carry
out the follow ng general steps: ( 1 ) choose a particular adapt er 220 that
is to.be configured (i. e.) standard or 5 custom; (2) provide connection

i nf or mat i orwoamh9td3) provide inplenmentation infornati on. MEBEUSHOREIBt han
not, the step of providing inplenmentation information includes the step of
extractl ng the nessage definition 512 of that adapter 220. The third
process deperfdasfonmens §2Q arpgenefallsiatagst te implemengrapefonnes definitions in bree sieps.

creati n g h the
adapt or Dy TP bl A0 Bheshet ncl pfieThodRinl Sfed B (P IS RIS 12 1
are cr eaAfmgh@gatmngestexadEpnen tagsformothe content asg fasmpnof thealatasgnginsd Witim whi ch

A et L oA Sy

t rans¥ orobmecsSBQOe)gttargAmdameXtﬂié) adapt er 226 is to be used to send reply_

nmessages. d@, {
lifetine) for Jt}%%te déf' enrsng%gmmﬁﬁ es \t“g\%dr‘?mgh ?‘g}lge%artgﬁ?gn Create 8tt
adapt er #@2éding tu?«hagmmm iwention ds builat When & psemezsates hemadapomﬂomasneseag:st on

he ad I
Enti rex SBUER ARaRar SeRetkg A saf UTE oy °F nk e Bl s EF RO T
exi st. |itlemifies thaRind of sysehrnessgpe ehdt yhesxb_wct:ﬁl,o tSaO ged handle, btmmtsstddﬁnesﬂ]eect S
f d th th bj ect t t
bt ofte QHERSHEH DR 2 BtEs oGP SR Tem A RBFL: i g agal n o Figs. 4(a) and
4(b), agent- Eda@tampde 2 fssage defihinios 512 niusttueelsagrddlt@a\tcmumesdnptecézz inntheone
id d t f d,
he. adaptErs RePRiEE RS el po b Siopllr 25 R0 SR MREmesihel R BRfoalB

appl i catbased onahomessege dafinidory5 (2 the nsep bl dssipead toitt evdapters 22@ dbbs lsnand(ﬂhens h e

ot her h .. Lhe. agent side ar, e ev. i
system iﬁg h&%‘“ °b’é°asaﬁ‘hd &Pg e rr1r§ dt ‘1[3 ] rdgﬁ%'tmg %dgvggf%g%{é gﬁ gh,
25 ape ntﬂxamﬂeﬂdﬁmtaw capﬂda efthendling mhlﬁ;ile nessage définitiont 817, acinpyus mtdtmn;im and

data structurgs, provi.d rm rmalj zed view t he, buys ness
events that Q% b‘ﬁat"g’ﬁ °§h‘=&°‘3‘o¢t§3 da@ﬁ?"?ﬁféﬂ% ?St%tlﬂ)bﬁ ‘c’ugt’m'gnlllll1 Egr ati on
sol ut i onses} thescmxdee!dspt&rlzez d&ﬁdxgﬁctolﬁe ddtaatypdsaqp’eaﬁedammls ntessageidefinpion\Sil2lael - t he

ability ea accommdat e 98 4t ile
Sti11 PP r et P anPecass Jrikpaer & wp npEs A foller bBaRE A", T
i mpor t anfromva systexy iessage #80 irstratheaw direedly intocthe applisatiui(e i atargdrenterprist ance) a
packgge c haV| [ S ' descifd!

Suppat copigrat Slby Dyl huBar BB wSyElesilba biskihe AR SugeptlP didelior,
of the apeir natixe dam Imthose pases) thesmessapevlefinition 562 for piseurdecadepter/R22 mustincluder nay
choose t, aneousl| 0 0 j f

pr oduct |’§%§1§% Maeitr eaﬁf’% y%g‘%g gs@xg%bc Jtpgﬁ%‘doﬁ tgrg{aagﬁrﬁﬁﬂgrtg%ﬁgsts% n -35 18
Jul y 200dfidibiof) 612&9 2 farfCaddpRO2 2R 88 inminderinstrmetionsifor corating applicatios data fremnew

i nterfacgs, chh'h th facility, incremental change into the integration
envi ron nfytz e %césoti ated seam essly. ' Every conponent of system 10D
i's distribut abdpecialckindel m.e;hgsdqsfpnmdxefdzm wdefl by imtegratiparobiedts S8 @ toge @Rt dataexi bl y

d ) 100
Cor g RS Dl glolib, 1B, BPErianile, Bt Srast G RP SIATh b et o
co-loc atmeksagetvbildapph trdtatid. Bystemdi00 asesabis edterie npdat¢nnineovhetiot $ystehiumessages

depl oynent , co rati 0SSi t.h i to
el ance MyERLy bt AN RadiraftBass Ao sopi P dad GA° Silbes e B A ©
st andar dn&dingmtdeﬁrﬁu&OﬁlweﬁE%géﬁthkﬁg% which captaine ﬁmﬂl@ﬁqe pa(y;mll tmdbmgm&t!)P The
oker, . uc t he, adapt e ort
rap| de"t.‘?F %&d‘%&?})’“ﬁﬁ@ﬂ?@@?ﬁqgﬁa&s Forp Fitering the %’lsﬁﬁ’t{oghﬁqg SEP
They al sfihitiohlSE2 édnbdinkiaf GemdRlbnfeki 4Satary’s (htiexariple, he ustDtoulBhien defint udldagoral |
of its automgtion, w zards_ tenpl ates,, Prpw es hl&&u@r()d

it
adapt abl 4T3 195 1he term stating thit dhe meggage;is yalidiqnly when el % y Eytﬁﬂﬁ’lsﬁth@%l

adapt er snuaiber, A Rk&HIhdyDreaize eumedtﬁxefsﬁge:@ﬁnuﬂaesmmmlegm &&&paasauemdgagep of
popul ar Iangua ge and interface bindings, incl Java BA,

anFAREPRAS 2 PuPRoge- Sorexamplenthat the “sf’h‘éf}’“iﬂrﬁ‘ﬂ‘gl' f a%atwggpsugg ‘Eﬁt‘/’{sf‘dhrrent
and | S tools. They | everage in-house | anguage expertise, and they are
adapt abl e to conpl ex resource interfacgqrequirements. The agent-adapter
architecture according to the present invention, thus, provides a robust
facility supporting far nore than sinplistic interfaces. It ensures a
uni f orm event
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across the resource portfolio. The agent-adapter subsystem conprises the
runtime interface nodul es that connect external 20 applicati ongy \{uglédag EAI .
On the adapter side, it is the physical interface to the externa
application. The agent side acts as a host for the adapter, nanages
resources and publishes events on behalf of the adapter. The base adapter
classes within system 100 are as follows. The "Adapter Main" class provides
the abilitywomoree adapter to start itself and process it $CEBRIYGEBati on
definitions. It is also 25 responsible for instantiating instances of the
classes to he used by the four possible types of atg%pt er conmuni cati gns.
The " Adap{lrThrusesmjgt graup shemessages Bdae YES BIISCH P thise MesRaes epiagpmss. qng for
recei ve gacHapplidRibn, from EAl and pass it on to the third party package. The
"Adapter Sender" class provides the ability for the adapter to receive a
document f r ot ghonldibegoisd at thisjuncrusgbatthe pytculan message sehema 00 qfpumespaga pt er

Res pondefiefinfilcd®92 R thatle 45 3f 4418 olbid, bdlled n¥ssdpD SlecABRRIAicH Re hibfmBldi 2 doCunent
from30 EAl, pass it onto a thlrd party package) receive a response from
t he thi r Biergeahicp! saenueggs shavm indig: 6nIn graciab 8 prnssage sehemp S0Gpqmprises Qs OIS ng.
The " Adapl.£4ns/386|bRe ?ﬁh&e%lﬁés;%r‘tg,raﬂé{ bAEST thiYe irefk bb0. VEItHRF a slfor $hARY & fabfeO

receive a docunent froma th party package, pass it on to EA

processi fYf mustapegreat thetensefonessage 6BMMEMIChYnd return the response to the
third party p : . ] EAIl
agent - adapt erﬁlgér%ta %ﬁ?zggggg%ﬁa?lﬁ?é{%gtg {an?égra %ﬁ%ﬁaﬁvﬁgﬁﬁ% é@ﬁ%\% d;gggh by
t he adapthemsdlyescemain a¢tina) daley nsterd, Japy £ontaincgties messagopliements that comaintdata (ke
agentnain e | i j i F4Re fool he
node} %ge{rllltg; %OWOE@{@B.A%%Q? iG%gb%o&gt&ﬁﬁyacgg#b etr“lﬁ?rrporstg%%tQ leg%gl&e g'of t he
present i nver lable,648 s groupefiseasion elerentsigalledveaws that carf rgpdabagymymben oftifmas e

For the .gggp j 7 ab D = I :
i nvoked by tﬂ%ﬁgégeaﬂ%edg u@?ﬁ‘b@%?@?‘éﬁ‘%ﬁ@n&ﬁ‘ useg::%%@?ﬁg&gﬁg%% tge%om. lg
boot st r agata ¢gethey cartain dempt Jabley 64fcran centaip ehy epmbtivation pfimessageaiemendtypedapt er
220, 220 \ 220 iudRigdo 94 HeksehDOAGE Blar elaihCusle 1RIE 36 ol 1ol RN
definitions are to be proceSsed and the type of processing provided for
eachli0 wessegeslementhin theihicrarchyoefthe messapedetinigion.hEhey shinphrontpimotbentmassagdiods :
Get SendDgeggat Def i ni tionsQ get Recei veDocument Def i ni tions()

get Request Document Def i ni ti ons get ResponseDocunent Definitions() 15 This
met hod wi | | - tBaemmpssagecdefinision§ i canrcontain; agitariatfpovelidesing meassageshasasianttkat t he
subsect | ehnRiRh! Hd? i AkiLin Ber B0 b infes A6 UORRont! e uBlr chiplheciRALREHa ufdl©
docunent specific configuration information and create an Instance of a
speci fi cdatd indrdividead hessaggelerpentsinpg mepifor & mespage tode epnaideradaiglid withig the
respomsedysteliiont | | subsequently either start a Thread(Send or Request
types), 1'ssue the Agent . set Recei veli st ener{g)@SRecei ve ty%?) _or issue the
Agent . set Res pldw yesr ican spaeifiyatidatinn esiteria Joraall lovsis of amasssage.o That fsp the gsas can
cal | backget; i : i h ; IS
T voked T B s i B B T S ot
al | act i the validation esisetiaccod tonginpnen thignghithe flowner doss pefpassiand i discardpd IEpnendown (
) et h0dodeSov BF PG dB¥s ot Pasd 5edified efiterid Ahe entiffessBat dodEindt padtl L iydfem
processing. The followng interfaces are al so inplenented by the adapters
220 &5 dtBoelidnies enery aeasapspiodusd by o pdaptes 2P ersrapsiormersr@ psing the valigdetion an

onRecei v%qggﬁ(a%gﬁﬁ@mg e dBBhitigd, 1 s 1 nvoked by the agent 210 on recei pt
of a JM5 nmessage, an e agent wll pass the docunent on to the adapter for
processi ng. Taptersr23@ connieetvith anferprise applicatians e exractr psipagaiedata/Easkssi on

t hr ead. rac i i 1 ; ) : outing
of the dhapeCaikGhedl BEERE Hoiics Lo HASHER o BRSNS Madial A2 R nd

i nt er f acassigmtodyi Thedydtem il 6@ prapides sandardradapters 2R for theiapplications it williptegrmte. t hat
thergyis e r e. ] ' t.hi . The
adap'?o er %%8 s ég%&’aﬁétggﬁow&% 40%129 bé%bés(a:f#nuﬁg%ﬁ#gé}gaghac%lggtsatdg@&f%?’l ur lb

r espons eadptend26 e aappiestadsptan28) dnd B designedfop @ specifiy agentservisakypeeEgonse from

| et cqa. e s BXGER Brolsb RS EAIRR A IR b HES AR ARIR i BT

i nt er f ac¥andard Target Adapter. Standard adapters are generic. They provide basic exception handling

G

1

and can handle any message definition. If a standard adapter 220 does not include all code the user
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onSendTi nmer Event (SendDat a) nethod is invoked by the agent 210 if the
adapter 220, 220', 220" is utilizing the tiner feature of the @w%nt.
This feature is useful when the third party interface has no way 10

i mpl ement an 5 event driven notification for docunents to be sent to EAl
for processing. . For the RequestListener interface, an

onRequest Ti ner Event (Request Data) nethod is invoked by the agent 210 if the
adapt er 220y00@m934 220" is utilizing the timer feature of 'f%é”ﬁ%@"’&gent.
This feature is useful when the third party interface has no way to

I npl ement an 10 event driven notification for dgcunenfs . to be sent to EAI
for procdissioipteract witthan Applicsion (r &dthg psef paat tp ERFE&JF‘@? q’?@ﬂé‘ﬁ@ﬁc?ptpﬂ at the

Request Lija881813§ the kedah 3fette AichétBmadipt@m2b hsinSeRADIS | 80 ETheiudr@hd AScuse ikt t hat
it will send the docunent to EAL and wait for a document in response, This

r espons eARK| 130 toapat eusiomsadapters 22 fer@pplifatiensinoycystepyX supparted by thesystem d 00.
Respons gliiabisd) fe usétcas (G ADR 150 10 Bi2ne bR bbptrd20 et bamsq k4y) Method is
i nvoked by the agent 210 on receipt of a JVM5 message, and the agent 210

wi |1 Spaspplicasioniwith adAY Acnplicstiom progremsing imerface 8RY. © 220" for processing.
Thi s processimqs¥h EthdlAFdCd%rcuH&ﬂ%a;%i&@tzbmaxﬁBteFinﬁxgﬁ@v 545 e WertmisEaA g B

e
adapter processing wll consist of routing o docunent to the third

party sdfokande appscificandsege definidon Ha- iThe aver srresonfigws asgaenyioy cachayrg| i cat i on
and t henzeQeSHRdk H&egsgxsr 15 E&fagélﬁﬁnbsas%s iR tRerine6d SYRR A M ghalbn AGE Sdoonal
processi ng. However, I f the System 100 Is not expecting an actual response
from t he t hi Squiseadapters 220 extrach datmérom eptsrprise @pplications apd preduce pssfegesiieat ysed
i nstgad. Gl I e ' r
ot 1 oSl @ I ghio o o 630 et i, Lt et e bl 1 % 1210
i's a Jawwtifipd byisd applicatiomef  proiqularurpiedf eyt thabhas qeayrred attheapplieation (eig.olata he
other NOfGhed Whfey/hat B3en diftrdd2) LARLR tetala ekl B! S f§mem |
installation autonmati ca 7 y creates repository service 1220) user interface
servi ce appli@}ion; XWusingmassage definitiendnstiusdonspermstoists Rysipmaneissege fromithedssn s t he
node ma | .g., the
admi ni s[@ gﬁ) n coﬁsa(?ﬁ%asg%g(gﬁ J(;%n'? %gq? %?(rabé?gﬁ {Sﬂg%g&regﬁg%%%@%zgoﬁ%e_ssi on) the
userlsust st Jarget sdaptars@34 meciag messagésdronnatherghesysiemmbiccts 300,530 én integratier 1210
aut omat i I ol s t ; :
O hor vi SR 30 4 ikl nd RSN Qidto SREKEFankidioR A1, 0, Shefeall g ares
i nt egr atddaptenid3f i prectivesapstem messagesipore opeerunere souseedntegmtionRbiecddlid) ng on
the par tds&gliﬁs‘iru?tm bRl theabRhhCRRTRMOR 515 Qredles bifliRAIALA RO ERRAN | 20 task
the user 1S performng, other services nmay be regw red. -38 18 July 2003
WO 001 299ssagerapd (Bagameaesthedate ta the tangnt apniisatingei49 by ingerting peyndAth Wpdating user
rrustzd:orga{ag?,rd%lerﬁggd&yg%@g}@gg@s and services, including agent services 1250
[ t

for the applications user wants to integrate. The user initiates this

by first usi Rgplxmdeniers R26exitractidate frawm enierprisepprieationso ], SAfevhga erquestad BYhen
start anud : Si i beg) ir Q1 bédbvgpat i on
flows 5%&%@%@&%&3@?@%%f%@%&? %@cﬁﬂ?y P‘?Q%ﬂ? ralig?ﬁédg%gg)i rgni ng such

i nt egr atiEquestimessege Som antintegratien obiepy 5305 £2)eextracsy the requested data fiom ity BIPIHE nodes
and ser ; . a0 i i e BI&1 S1SBE
starts adp@lﬁ%g%x% 9‘?«%255?’ %&3? h%h%g{grdgﬁgég%ﬁ%bgg&?ﬁgéﬁggem%?\a%%’ 1210 as the
cli eift ' samemeesage defition|$d2 astbe raguest MeABEBt as nany i ntegrati on wor kbench

120 and admi 'ﬂcé&e&?&da@@rs%?ﬂ%x%ﬁ?&&goﬁm1&%;1‘;? iR fdii6rs B9 GreRAAB Rkirdee@Ra @S t he

user's business requirenents dfctate. Al 0 such i nt egration workbench 120
and adnifrimsenterprissrapplisationse4 1,689 eithonbspscifif raquests fram sich gpglications. As shown

in Fig. 7, they retrieve information that they anticipate may be needed by an application object 710

making another request. For example, the request from application object 710 may be as simple as
0  “I'want to see customer shipping data.” All data comprising such customer shipping data is pulled
in anticipation, put in the same message definition of the request, and “pushed” to the application
object 710. Specifically, a request adapter 228: (1) receives a request message from an application
object 710; (2) extracts the anticipated data either directly from another object 540 in the system
100, or with the assistance of a reply transformer 522, through the reply transformer 522; and (3)
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Consol e sessions connected to the node manager 1250 have access to the
contents of the repository service 520 that is running on that18nﬁﬂpzd6§nager
1210. When working with system 100, the user nust run the node manager
1210, an adm nistration console |60 session) and a integration workbench
120 session. 15 Nodes ' As noted herein above, and referring now also to
Figs.-13(a) through 13(c) in conjunction with Fig. 12, a node 1310 is a
physi cal prwoe®m9tdat runs on a host 1300 and supports onePCRUSHSREIS
services. Each node 1310 is a Java virtual machine (JVM, and is recogni zed
by the operating systemas a javaw. exe process. The user nust create at

| east orsendsotiedat8t0hd applieation objest (710 BGOMeysage tRedramike same messaggdsfipision 512

appl icat] ser wants to integrate. The user can have as nany
nodes 13 a}e%terﬁ%gaeglré' S business requirenents dictate. A service is an

obj ect that pidapieie20 predasted by agent senvixzh s gescribedtiv prediGletyd herewnl Helowc onpr i ses
system services and application,servi . I . I; r interface
(G et SR B Ao aRbsR M e S o o B AR B8 P

160, %ngiakserisemdusaiDs)o Thesystewd 100 offerstagemt26rvides for €veneenteprise @pplicRiagy.it 12)

may run gn.the s hysi.cal t i .Serwvices are
runni ng,cag?ntfqrats'gﬂﬁq't?ﬁ’l%(?ﬁlgg aﬁlg?‘? é{rj %ﬁ%ghgeg‘{*x\%ﬁgﬁﬁgﬁéﬁéép ggrgﬂ%% irﬁ\éss al so
have a nmd&heaystepe 1 00L& ddoffefdagemaeyicanfon gastori 2d4pters he igegeatensmgths ADK al |  of
t he ot he{? nodes 1310 in the system 100. It runs the user interface service
(Ur's) 1230" and the repository service 1220. Fig. 13(a) illustrates one
envi ronment i usky nkdds @Re dpent servide farHach ertierptise dpplicatiomihe gset henthladatepdareager
1210, whi |l e st | St 2 e.hoth runni ng nodes 1 stem 100 is a
ol LMt e dhe SteretDs EpCAauntleas i s Ankep SHASEF Do e ROYFR B e
support RDBPES, &igﬁise&ﬁh?ws@l&& S.EDR/BEﬁga::im&ﬂ)cek el oreRDEMS sgenvsepvicel E4ch apletr €S .
systemrunti a . for -39 18 Jul.y 2003 WO 001.29924 PCT| US99127238 nodes
1310 anoseé"é?‘\r};%’étégﬁ adgpiars @itff’ﬂhe ?E?WF%@?"@?BBW eV léh@f Fg;ﬂ%ﬁoln{:eg%. to system
100. For exarmhgforfbi@fiiagions 5 sakfinceprosdsp fhat trarafbans messagek edntabtieglddtd connect

' ervices System servidcezmgdcggr ding to the

Y

to CICS I ti . Syst S

p?esent ?"ﬁgﬁlﬁ‘fgﬁ'h%aéﬂwéfﬁlagpmt?aw PR MESSAEE CoPRIE AR YRETOE 1230, a
repo_lsffc t Oerpljzsllieaeibusi. CRarlk 2 Pcﬁﬁ.t hzrs&?ﬁiix;ﬂ}?lm I ' trmtsfm-arevﬂd‘mitticﬁ:dﬁmuyl iﬁ_t!ﬁﬁ;ﬁ)inpmr e s (i
specifica ovi des the facil.ities necessar o run client compopnents (i,
or .t he THEGET TPRRURE PRELH RPSTITTIETH F4lE 0 ardhb b srsasts o e pBisss

Li kewi se, t heThe epmdbrimatiyn protess defingd ih wansforaert definition 14waytsiimvotves arleast |
configured . services and integration flow objects 540  Finally, ni t.or
Servi ce oS PERESaEEL e A SHNRESIREE, 2 e i TIOTF R GipesLes o in

st at i st iFig. 8. MfhepaBianifput hhkségptyipivally contfey niost esalRefftie datarthe esgawanttosebd g. 12,
it b, t hat | i ' i ' ' de th

ent ofr 1 B8 rBLnitars E0r brELaeRny B rSeLs L B R kB 0

use nul tmessapesamasfomieg asneessary fortargei appligations.- t 0- poi nt, publ i sh/ subscri be)

and request/rngply, nessaqging.. ENS 12 .
provi dgg nes s\ggeé’ytﬁ%'l’%f %‘?%‘ﬁ%"e‘“‘%ﬁ?’%g@gﬁ’?ég‘?% g{géﬁﬂggégggfnc Eh ?ag’ﬁ
i Nt egr at ofalre primiary tpul th&sagk? Then, ald 10/ ithe nsdplidentifiescthe pessagmdefitieroS i2rthat s f or m

o pul S0EERG heeiges o dee ! B RS 58e rRA Ep T OB s, 1

RM f5actave then epecified at 150 Nexri) themyeriduntifiex dt 82@ tHeymdssage defnlitions a1 thaplefimeat | on

service to manage renpte nethod.inpvocation. (RM) |inks,t X1 er

appl i cat ﬁ“g'h%‘-!l’l’?{gﬂ% Ryt @Esrsegeﬁ*e‘gs @dmﬁgggn%’(?ﬁﬂﬁ ‘%? c&’h‘”ﬁ%‘ﬁ?@a’%‘?’bbﬁgéfer Vi ce,
whi ch enaitdutss Adeerdingty, & ubfinusospdtificthbseitpue sesped at $250amgidéntiéy by sesagdased
on a nes £.'s ntent,. including filtering nessage. content according to
criteri adge?lﬁ'éml}%gﬁ %@#ﬁﬁgﬁmssﬁg&ﬁﬂs?ﬁ‘ﬁ t%{%f’a‘écrcqﬁ%@%"fges are valid. The
routing ser viThe uie? Benakreates Bepinoihg st §35) 4 ssqaencAQE stepsBd0.\846,6850,18550860u8650r t
adapters, The user nust .install an agent service,on, each host. 600, t hat runs
an e er%?ti%gnﬁﬁlﬂﬂ“i 1 zgad dpput fata, haw to ﬁ%ﬁ?" ?WP@'tﬂagaf RoW R map e jppytdata;
13(b), Hesih inpandedskifeldefiniiBndd6 bikpltiessdpe defihivibRss and W tGwaRNOransfofmeker Vi ces
because 25 is does not have a node 1310. Cients The system 100 i ncl udes
two cli effife tedFaliogiput @REARSE t he user to work with integration flows 540.

Cients may rime uh traifortShpul 48 @g%&%&%mb orbed hesutpili nebsagés teddder r uns
t he node manager 1210, runs nodes 1310_and_ services) or dofes not run any

nodes 138dseF ot eramplt the uppranayErate airansformation fxpresuot i jpachijes fencatquating a
user's business requirenents dictate. For exanple. a user m ght want to
install clients 1205 on a network-attaghed host to work with the user's
integration flows 540 froma renote location. In Fig. 13(c), both Host2 and
Host 3 are running the adm nistration console 160 and integration workbench
120 clients. Hostl, on the other hand, is not running either the

o o A NN o e - - N A NN o o A~




18 July 2003 WD 00179924 PCTI US99I1 27238 There are two primary interfaces
within the system 100: ( 1 ) the workbench 120 and t he adm ni 3ggg|gi2?03
consol e 160. The workbench 120 provi des tools for cieating and nodifyl ng
integration flows 700, while the adm nistration console 160 provides all of
tools for managi ng the system nodes and services. Both are described in
greater detail herein below Creating an integration flow 700 in accordance
W th the preeghgventi on may be done as follows. The usepctiussye7assst
obtain agent services fromthe system 100. On the adm nistration console
160, the user then configures the system nodes of each host machi ne on

whi ch annmepqabé tah canmaitinga tisamer'a fitss nirpe ami gesxage iiem dontainingghe clls@mer's fast user
configures the required services .on the nodes ncl udi n t service
or each i EGuss bR Arphoaes GRures o GRS il et e s h il V' T
El an an b?hgegﬁﬁaﬂswmﬁdimmgmnm!smmﬁ kdiqiﬁ%emy}cax;m &mafchafslfmm Behefsagd or S.
or exanple) the user nust deternm ne the kjnds, ta the user peed to

ot r oot REBAPLRHTG S oA e Oy porg 40 Bk sieftiatith fos e prsspeneciin o

al so §0oNGeMah thetaket REMichitR. THE iseBidh PrddQcds AifeRerTOMPRIMEa@EEHIOMith (RHSAEM
objects; ,(2) how the user need to transformthe data from one application

so it caf t piRly inibe Bansfarmation precsss ons: and (3) whether the user need to

filter certai whepihe pHitaryGhput BRssa§e ddeonotDofitalnQilMREaSieeddd B RE@RE the oAGRPSSOr S
and Converters not ed herei n gbove. anogther f(:)fggqrtant fupction of the

As
message MSSREECS; e BT FaRRtAn SupPoTHEE WRIPE the trars IQRLPrPeeSUSINg TEGHESTERI Y M any
appl i cat hieBsagddiinfions Kot extniple, Bppbseah@pambmg inpai thelhgiahy udPis asing irRP| | cati on
GosciiD el AE0eHon e ADarions s Sk St Aate PSS 61, JA B VIERE). goal i n
the design of Absing, foFEaBlel Matithe EFR6t gpﬁ@atroﬁv&ﬁh}'bd full ¥tate HAREE I dbtaifthd FMEN
nmessage definition can be customconfigured wth what is conceptually a
"devi ce S@ievames nepegto podugeihe gt pesTaEese the gperatodld uimp raquest/repbyesaagey
r epr esenyefidifontBiiRant!hd te QbBYidtidne B & PHERioh BdWebG v the/stsit hatdsyh Rbum

canoni cal nessages when ~co~gured with the proper drivers. The "device
driver" is acffienthsussr kasereaied 3 ronsfosmerdafinition| 31 the yieradest i o maky spg it
" conyert gcluces MeiprdpePb iR infessa i@ before hshf it ir%ﬂﬁ@?&iiﬁi oW OfRSisdritak fen MESSAgeE

definition, netadata, and_gl obal netadata. A ful configured nessage
def i ni ti 85¥ignihe transformer dafimtiontp opeer morg tRRsfarmes; serialization then

becones a packa@fforafee 5705 fpkmnicRrs d UaRdbinye? défini€or SIATWheR deSér crdatsaOr mMat t er
for a given native f-ile format conversion process takes full, 6 advantage of

the | at e¥ensiorBrL20ethe yier spegiftohiprss 24965 Hhto uss 33 SoRsees f therpaimary inputdnessagsi ded

by the JanbthbededdPIE 3o didtlare(td Bkiargetslfbr thdlouipat mBREAE. PHe uBbralsd@Becified thel eved
as byte arrays and are converted internally to Unicode for use by the

par sithg SRIECHE BiRtaEs 1OiTRR]Y FrEayente for SYRPOFHA 1Rt P herthe transformer S20asceivehe 1. 1. 6

of the JEMmeMyRRME nSssAHNrdnY a IPcedbiecEs Nt rai e RhRincesTGRs ddimed AMHe t hat the
nmessage rmd?I acc%r,d_l ng.to the present |nvention hand]es a of , themw th

|
-41  18uAsfermersshinifon i thetgnake pp-ih PDmatien ProfesSs Jithen rafs the pHAr,ands o g e
nodel al sfppéiting UiPht hessabes vafisists el i6Hut Aata WHiKs @leltfahdforRa daks tdldHelor afore

possi bl e. Thus, application-specific datg is assune o haye a defauili

byt e- or dYPUIREHEPm AIdTAds R SR MesRaReA ta@aﬂtarée@&tﬁgéé-némwsg@mam of
theses bprocdsd isshéver ing. (90 IThe ErRdriher §20RE8S alpPithadf infll meSsagb 20w aHGE S and
converters are two-way objects. They can ct;onvert native dg‘%i%dgnto a Java

obj ect t 3l%dt bemptiaing #supporing inget meseage 2AA ramrreplydintes £29- va obj ect
back to irirsfodmbr 320 sends two different output messages 960, 980 to two different target adapters 224.

Hubs 518 are message holding areas for adapters 220 and transformers 520. Hubs 518

allow adapters 220 and transformers 520 to exchange messages asynchronously, and simplify links
30 among objects. For example, the user may have a source adapter 222 that produces messages to a

transformer 520. The user may want the adapter 222 to produce and send its messages regardless

of whether the transformer 520 is ready to receive them. The user could set up the adapter 222 to

send its messages to a message hub 518, and set up the transformer 520 to receive the adapter’s
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representation. In the spirit of reusability, one object of the present
invention was to mnimze the total nunber of conversion cl assgs %Osneed
to be witten. Accordingly, the conversion process described hereih nay be
viewed as a problemw th two axes, tokenization/formatting on one axis 10
and byte conversion on the other. An instance of an accessor cI ass is a
Java ebject that knows how to sift through the "syntactic su in a
native fiel WMA9240| ate out the actual bytes that a speciff "@3?@/7@?& er
needs to produce or convert froma Java object. Consider, for exanple, the

case where a fl oatj jnt..data fi mar ked on

pr edef i nB§BEE L °5‘rd‘?f%5$ gt‘{) e-l?“"%ﬁ?fgﬁ@d tg'eﬁeég’érsé?eésaﬁﬁs %ﬁn Q&ﬁmﬁg?wﬁg&r Bftn
system 10&3ekctA4($wmth(mrg1:51skdaﬁszlrt]d)ﬂ‘ecamﬁaﬁd or (|kn t hi 3 E:asg aht raili ng marllfer
accessory kn to ski.p over the | eadin rker.~an i nd the no
TheCtranTi o TbmerBiore, g obe Fiay pave (bR S o SRR 477 BfpdiedRestabes MRS Ge - opat
of ]the fkm&tmaagaﬂtmﬁuamaéo gbecaftgeeatu J5Q0pEfithé uslexgdhe nm&fsvegxhesrmfﬂifw&l %/h
confi gur nessa efinition s a Java gat o c romthe
byt e | *gt a)Snl QT avsrpcrerreaw@@gg%ﬁ B8 thess obigets- I‘S‘Ia‘gt‘ Aherar ker ,
tells thmomemt@mséscau%lsw(aeuﬁowam FIR1OBY, B uss wodldthat @ tréalan@ccessor 20
termnates, Wiith the trailer. One. di stlnﬁgpadvla(nt ge of this scheme is that

only a hmAwain onby eight lisks Messagshubs,si8san heold opg WESReF TN METSaRced be

Wi tten. protie® frbiQ stpfeafasigs defiklisPg! Tk ef hdbbsrmms ﬂﬁﬁable@ﬂ&ﬂﬁﬁtﬁﬂs are
essenti a@ej{ read-only objects once configured %zg"&tﬁssa ge definition size
[

can be kEBfsYSEmAPP beapy tragkef theqmessagss eash tazget ebissti dpsreppivedifiampthe dphy Java

gar bage s, hewdIPs R HRNMHE BikdeY objBEDYRIS S2(PaVE hioOfet Vé‘aélvéll\/\ﬁlﬁa w?geetsbjei@rz@fst in
this case, 25 Sonme accessors and' converters need tQ be confiquréd with

initial 3% heromes inaghys, thesysiam 40Qrsmembers hedast message that the wrges ehiess 28 430

JavaBeangas rédelvid, SWHEH ﬁaﬁﬁ@&%{eﬁt ﬂ!4352b&§xt’m&ﬁemad@ @he sBr texaqo@ adResend th a
presently preferred enbodinen f the invention, | owi ng tabl e sets

forth th&oIpesagey ‘§a'éh"p‘|§’€$Ft qbigst 23b S%fgfhadém i) esecerargd nlitrut Syherintins Were Bd,

they canolhi@wiRamaie; taza D0 réhyethissapes thal BriRERA hfx&rSIWhhé ng new
converters. Accessor ¥§’n Characteristic Fixed l'ength Accessor fi el
wege

al wayd atbf taresd obiesigd a4, pGtive cbut BaBld ey s geceiyeemespgen dhat méecbawhcrlebr i el d

| ength, org wﬂe‘ﬁtﬂeqslg&tfbbj&@@% DY WER ek haiivel Ndi cated | ength Essentially the
same as a ftxed | ength accessor, -42 18 July 2003 WO OO 79924

PCTNS99! 27238The e 61N ¢heate framptwramesspaingayle B RHser wants the;systemi1A0 tonse wheny
cont ai NSddliNéringdRaidde SR telhtb 518: f{?ﬁ&tﬂtﬁ&gﬁﬁ? 'Wlhéte(iﬁé EEmAD défiats @k known

as "linked" objects, and may optionall as "transient"” objects,
the det amFssagsio s dwst avalgble éqasearoelyaes@t’u&&ah/rws éa‘t’ e the pystem R detiverhel ow,

H} ai %q n?ﬁﬁ?ﬁéé&ﬁﬁ:—ﬁb@v&y Silajgctﬂtﬁrﬁbﬂ?%] Q!inﬁ’ﬁedtaﬁ? tiréétldftlﬂgmﬂglgti?r I rrgl } ed Ibengt h
e | e e 1S 1 I ClI In e cC rter e S or I nar
(1P tor s e fosgreen 2 crralp king g1 fﬂ%@i@t of an iategrationyflaw 40y e Y

formats. Sec
schene, seemis hied fIRF dofitionl s:mat-'uteh@cmmbn@m §iRcifpériéia ba&a”exﬂﬁesb@sa@ta obj ect

The obje hes a certai.n regu expression. It s ouId be not d that
each of éﬁe@%@‘é ‘C}ﬂégﬁf‘i‘ﬁ%‘ﬂ"‘&fﬁg@ ér ?'P ﬁt%’fé‘g@ at doggyot pas
si mpl er, crii@fitik casde@essors may |i kew se be used. Such section accessors

have_optional_ markers) and may al so use a delimter schene. To sone extent)
the Phcl usi onVian the user wargsipifilier & perindaniolynsssargsthe Hser Freates e filler defimitionsr si ng

of its coygtani aergneiz &BHRlop momtwbwesn Mﬁ&tﬁsmhﬁz{t hnd)é @bd Rind 5f théibdg¥. Phe
postfix scherre and are in fact the sanme parker elenments used to _constrain

fields. Sysiemd0dappliss e sriteria inthe ’é!étrtqeéwﬂa%é%@ét mesgRegsoieRt alpnethose linksced it em

that i ndl cat Fr ékaiPreOEshsiABURE smiﬁt]@n inWHidtAd hubls20 @Ends imeS@ABYohRintngSddRRA t | N
the system 100 is relati vel mal 1) but is very conpl ete based on an

anal ysi sReYfCUsigmas ff treet adapter %%mw usermaymer rér@ 0B CRLPmsTH Yhe Bavenat
pressmt yebyadid @J&hw b&eaﬁtmﬁa% srdtryzs aa s0,3hd WYRF wauld BRERGlRier AZRRGN

converter or_a binary converter haracter converters inherit froma
conmon bd8ewhirhspscifipsthe leemlﬁe%at’el!h‘e Pﬁéf mase'rgnf 1140 the fiak betygercthehwati8i ng
char act g characters nmay be specified as absolute byte val ue
charactg?gﬂgﬁﬁga Eﬂﬂco e characters) which are mapped to the native
encodi ng. Character converters according to the present invention include:
Character Converter Type Characteristic Decimal Formats and parses
according to a "format mask", derived fromthat specified in
java.text.Decimal Format. The mask is of the form#, ##0. 0##, and can
specifly features such as |leading or t-R® |ling mnus signs) etc. The nmask
granmar will be extended as needed to enable any pre- or post-processing
where the grammar is insufficient. Integer Sane as deci mal converter, but
no decrnal pl aces are all owed. Currency Al so supported by Java, a further

o "



-43 18 July 2003 WD 001 29924 PCT/ US99I1 17238 ' deci mal converter.

Datel time Uses java.text.Sinpl eDateFormat mask specification. 1ghugf2o088t is
gquite extensive, and should satisfy all needs. Generic string Relies on
fixed length, trailing marker or section delimter for demarcation. Binary
converters inherit the default message-specified byte-order) but may be

I ndi vi-dual | y overridden via a constructor argunent. Those binary converters
accordi ng t avaéo9gdesent invention include: Binary Convert ctCTIY§3827238
Characteristics Signed/unsigned 2's Conpl enent nunbers of 8,16, 32 and 64
bits as well. _Unsigned types are promoted to _the next larger_ Java_ integral
type if neededhe yser apnerenig opeomBersdiliendefinitians 516 fr gash essaadafinition 542 in the

pr eci si oRsHaGHELdn WA TH lsck €n &Bi%hgréﬁx te! mfegaeﬁnhﬁﬁlile?%&xhaenmén&

doubl e (1985 specification) J can used for this

| nt eger Bthesiserrran mmg@iffesené ﬁhtaréieﬁemgnw Iforite same klndaOﬁInftsaage mffgemwm&s
classes. It Sb&l&ﬁnﬂ‘éﬁaﬂ uﬁ*}ﬂ&m a%b$1@?en§%ﬂ&3{ge?gon%ﬂé]@ag8{ ms of
a native float type. 'Packed decr ma nverters may produUce or cohsume nore

t han &ne ngw¢ustenyersto twoadapreaasFAle The usermayavant ong adapleini2() ¢o reegivaenty dattegyonabl y
map t0 acflfal prgmegaxdl Qfd‘?lgee(;thcrlaﬁgi?eﬁzo% Féc?igc oﬂ?@v\ﬂg xﬁéﬂﬁfrﬂ}rs Whb'have
converters 1nple native conver Intertface ecifies a
" Chj ect ottt plidsEhe user would thas,” qrcatcjtvaxmﬂee@@}mms 516. . Oper smmgtstmmmmmy
However, « a » d Wise ter
mterface?aglrS e(i}."#%id %HE)EH %ﬁﬁya{ege 0 Jé:gt%% @h%tgggapgides%%?gpﬁy ar{rng ker
i nt Elrfaces}gmdacfcﬁiteddefmmorxﬁiﬁmthblapnropmtaﬁyk new met hods. For exanple, a )
Dou Convert r t y be
used ¥ the s liBneaEHeREY Bltketnlidn 316 ko %Eie“*?#és@‘&‘éf“?@#biﬁa?g%%pe of
t he pr es thetcritemadhetusenspedifyadinéts gmreaunemmssagol ZI'hsmI messapegitheripassed theiflter
interfaceg. &%JL £ e %EO‘%Q LiaQ0s 8§l ne an appropriate
list of conver dcog‘n'%ue B"&égﬂlcdor%ﬁ“% % S& rafl lSd?sm éiase I nsi de the | oad
and store mnet Wheisthe tubs cmateveﬁtterrdeﬁnmnnﬁééfomlmastagm‘thattmtaumbbsbédhta, tlieer f aces
it inple $n SOLEES S | | t he
suppl i ed@assgpe‘fﬂ@ enag%ner |°gt J ect'gests%?r ne(??%f?ecﬁwgg%tg%@ﬁg%]%g ual ly
of alfr operusenspecifies critvkin kermesddge Kems inmsection 6200thg litiromesagesjthergaisecthe ugar |,
useful b r I e ts.
Wbt her gxtétlglfx?grhd; cog uﬂuegﬁu&gh bt f?m@'&f'n gggéaﬁ’ﬁk g&gma is%@cz[{&’éﬁ i the éﬁje}ﬂ;%&'rngsck o)
-44 18cduan02&@§bamtmliﬁmm mm&azé’mﬁumcs through the ﬂo‘awtbrodlarrtmsevm th a
present | f t [ €4 hr ee "basi c
For kor 1 KPR Y pRTRRHIRE, s ilPad AR R URRREL" G
"strtok"- st yl Eorrgarhple, congidec the sitedtion dm Whmbyntrmesmletcmnscartaue 6#) witlsing towsng
t hat 44 s
char 287 o PESHE Sng fr LS of bt 46 QAR e o1REARE: » ERHREATO OB (B B pu
mar ker 5Scustomgewhd spentr$100Qiordess; mgrswmtaleuepbm@nmustbmmwyo pRegitinprg theiméOQQn rd
format,  WeuuRaaele FRORUN NG (Bt nBRl Litidhyih Dot bf RucchErd il Blac 300 il
bei ng processe I'S substitutéd into a patt or exa the marker pair
< X - > wauld\pediscardeshi| d becone <Custorrers> and </ Custorrers> whi ch woul d be
useful for pa | ol s ating
optional i terr‘Bs‘ﬁ ér% #E%Ltg%%ﬁg%ﬁuf’%%%atir}esg%gg{gﬁé tiregdc@g%istqf%{rﬂ\wg
opt i &hal plapgufmmm\msg mmmuegnauonﬁowééﬁs For exanple, if the input data

fied
successt ul |y Ve BheRdBlecs i B8 uits ke inBthRaefiindy SR HE ART
Opt i onal indicetethowalie dseumhtsnhb ystem h(lﬁtotroutq nieksages dantvag thems dgalo sé, theusendets

condi ti ons,. er I ¢h optional, i e wth
the pr es@?&'}d{;%]\?@ﬂgvﬁg ﬁ'nf%ﬁfo&ﬁ@-!ecf sgs‘gﬁm resEah ggne%ggmvﬁ a%ﬁxﬁggaggc S on
uses del othertasmsargatcbranel ebjestia¢ 2reqhicsterand thepither fis & repliérs Source adapters are always

30 message sources. They can send messages to target adapters of the same agent service type (e.g.,

an SAP R/3 source adapter can send messages to an SAP R/3 target adapter), to message hubs 518,
and to transformers 520.

Transformers 520 can be targets, requestors, and sources. They can receive primary input
messages 920 from source adapters 222, message hubs 518, and other transformers 520. They also
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found. For exanpl e) a user woul d know that the second el enent was m ssing
if the input was "Able"Charley” in an infix schenme. Another CQdeJL@)LéHbsi n
whi ch optional items may be recogni zed occur when the fields use
key-based marker for self identification. In the style of C++ default
function argunents, yet another condition would arise if all of the
optional argunents cone at the 20 end of the list and the section end is
detected, tWO00a9%2¢ is successful. In general) whenever a BSEUSYAETS to
parse a field correctly, and the field is optional, the user skips to the
next field and tries again until the end of the section is reached. A

sect i on S TERUSSt SUPRPIUAR inPHEPessages 340 oM IRRIY Rdapiess 236 andimensagedybs Héceder e, At

the end sexd dutgut &REJab60] I80 RORArgRPidapRa 2241 RIBE SIS \Rd fér rRRFHmRES20ned a
val ue, the parse falls, This wyul d not guaranteg correct results if the

format QfiessagebustiFean bewecinand sousees: Satgpiadgpiers<24 msAlNaYs @regisy [hey can

di f f er enddeive nSsape frdh §6d?&rad§q§lbr§ 20F ofth® Sinhd mck"erv?dé t*}ﬁeeﬁ’am Mizsegandet adat a
for an itemholds a default object. By default, if the object supports the
cl onéablf@"}%fq“&@ré 20.he object is cloned fromthe netadata to the message
i nstance. 'fB’ytdeflﬁﬁsthé‘%e&Ul%‘ﬁEés “H%S‘sabé‘ﬁé%&t@ﬁc%” i‘ﬁh?xsvﬁ‘w&s Eé‘ch?ﬁeg a?g“as a
String in the netadata.” along w Its class and the Java Reflectron APl is
used t o delivernijem eng integritior ebjecs 5@@ rq argthsiostrbleotaregaie 8 bcation tha yspr specifies.
message 11y {y3ter Fafiite 86durs ¥iile a%ﬁgs[;é;gg B$h &aﬂﬂt %?Js?kikﬁn 106 cf rbthiNe tﬁ@m?ﬁ‘ﬁ%eher

persi stentl'y-stored nessage tion. The top-level section o

r ef er endo fieragmykendbe F)fﬁietﬂl ip pestapnd) and geliver Bremerssden toitsitgetiressage net adat a
and nmessag RkEHeARd

T an) ont | e o e R O M e e
native dunaffipsrsistanee ﬁ@gmrmwgngon shiect S3@nPpweves if wsgmrfmimmccmse@dqed by its
row cou I

canont ol REE Br HOM il Dot 4irth fl, Uoht Eshets mipR 48 st T2t Bt MWoftes |

| engt h @ther Mlvsmla@mnmphaebdmhengertm@agame@scrlsmy:tm wsouese, Thedwystamde nmay

opti onal t ssage
and 5 r ey e EladSold RN Brcact inlcBreHERDAEA T inEEsh A0, (IR BEE 120
user magacdsd ¢aprekthe sigeefsbese holdingardas.on with two different drivers to

produce 1he ST ARAMER plf6e 39 hesshidlhd Sotchl 100hoR0for G Shick! 1P oh R
I ength were determ ne Rout  a count indicator, It produce t hat
i nt eger apd e asqrigan h@ltﬁhﬂ@m!@%ths mrmlmqlmpmsueq if apiintegratione, so t he
ar gunenfobﬁ&@sbgrmcésrxﬁe; & Yhore qRIdkly NS tRBetdchlrebdite (ROR RsCHAMDLR One may
note that” theré is an in erent con ectlon 0 between the count and the

tabl e. AEeventithesohjqct’s belding aten fropegrawingdel 2 size Hat SFRNSSYSIMhIEsqusIeat | onshi p. Both
wi |1 10addi ti opad her BQls len&gf'al%n hswwlm A cabARhd WEKRALN A EHEde ¢ he ot her

object, plus a status Indicator I1n their accessors as seen bel ow.

COUNT- Prgtsarasion flomsithat Qsmrﬁssxa@msa\pm teerdefipivion 5 @ mpdrntegrayom akjectRY| DER
REDEF NﬁmUéEBsér@réa{}‘é‘ AR ks &f thé}ﬁ)sarc Eﬁ@m&ﬁ%{ u{é%poﬁlo‘i-ﬁ% ’Pﬁé)ﬁ{-bﬂéﬁs &

string or integral di scrimnant. e provid tem mist appear, in th

par si ng IegiGebruchve thatdets the usereriqysthe r¢m5ls<m@ lﬁ? a%hsraﬁtaﬂam of gheskstan 400 hasn ¢ he
formatti, ,gjegp&,;iloggr ﬁmﬁrypf@‘” der is first witten with a placehol der and
subsequen y fill W thh its proper value. It should be noted that the
coun® provi d&he smsxtal mmep @F‘)@éﬂglw}ﬂ ephy of thetmesgage ohictyprehby all esrsex .

Val i dat :p%ucgr@i‘xﬁﬁ'essﬁ@ﬂl 196 i h&%@ﬂi@?lo?e‘é Tie nites @e\%déiejalmasbmrmfs

pl aceholders in its netadata Itens |'ist or validation clauses and

i nt er - minfislely exensible endusefuh fon cemyiertingde and fromaativeile farmgts py welkasiferpending
enbodi Mefidm g imdsd e:‘. £ xﬁ%#cqg no&’ﬁh tQHl D024 HE e Ee hieratdiftaii nBt‘i]% anq_
converted nessag nly after t entire nessage een convert he
obj ect mwnma’aelse pmpmmm tquspresant therdata; Qmmcmwdbmﬂwlm@esmﬂeldesu red.
Therg i [ e a table
in oge ??%cgtdz e an pre%m; ﬁggﬁﬂg& P‘%g{b%(k)%el h| S %%I@F?ﬂags ?rtag%l ng of
val ues &g classs Eaémkltamdﬂtsnypessaﬁ”mclhv senseshatdt mepyoride cantagredatacthatis ofitheit and
with co waFirde, 13 and 14. Fig. 13

illust r%ggggggssneqiﬁoguﬁ%gﬁﬁamfi hi9\(‘:){{c2)=rtfl\5i(grt| ng ‘the raw data that begins at
t he appl i cat ThatisSwéll-contuctediesiagey aGd8aysdullOdsitpthel schGiNsIUZIn28 ®bjEbte user

The. onptaorElilemERER iRm0 JoR RS R SRR AL Rl o ad o

message definition APl 1330. A nessage instance 1340 is, thus, created The
message i nstance 1340 then can then ge3t-hrough anot her application's
nmessage definition APl 1350 in order to send the nessage to that
application 5 1360.



When the need to convert the raw data arises, the nethod shown in Fig. 14
I's enployed. In the beginning application specific data 1410 HQJ%I?Q@b:Yed
froman application 1420. An enpty nessage is created at 1430 and popul at ed
with not only such application specific data 1410, but al so raw conversion
i nformati on. The application specific data 1410, by way of the accessors
and 1Q converters 1440 is sent to a nessage instance 1450) which al so

recei ves theyd éhfros2qat i on popul ated in the enpty docunent atPCTAS0927238 "
exanple, this nmay be done by: DocDef.createDocunent FronFile The API
supports both of the follow ng nmethods to create the nessage:

DocDef . cmesshgd definition &5 2. OTHe imessagd ddPinitionaf5.12 icize R0 insramee dfra audsyuig e, aalthidugh its

t hrough ot her accessor nd_canverter.s 1460)  the ,nessage . can be converted
o anobiies B TErEaild S iiimalitn apBRY o SR TRRRRS Bs bR TerRLicl ea by
t hat apptéescribes,ms well@6 optionidiferntdtiog ombow tocdnvers dath {ocand fiomoergitivd ar{plizationhe
benefits.pf. the nessage object according to the present invention will now
be descrfl@efa'.malii g. 15(a) illustrates one nethod 1510 of creating a 20
message W t hoas naal bRl héerginaboveapmbssagd 600ris alatastiuotused@olietsion ef siinple ahdie

resent invention. An t ssage is created by the appligcation 1512 as a
i rot st Errom hsees ol s (R S8R fhigerdn Aateaiags A YRIGIS EFBROL TH RS gnesT yor -
/'1ini ti atd Zsre@htepiofmed sabodintsi 6EHPInvERABMe{sHfomaedmprises ditof ESlRMwiIgAL | On

APl 1514 is cqupled to the nessage definitjon APl 15 in.,order to
popul at eYPfE (hedaiaglemsyt, (1 an gray gn%s(ébag@{"aé%wps Hﬁgmecm eMENLBr The,
message tigéssabellink T EPhe Hostag Awapithas @ dingR- sBction element at the top of the tree, known as

"def appl cunent Def ayl { Val ues(docnane) "), and, a nessage instance 1518 is,
thus,%)cr é‘éD?‘E’aqE“FLS&CH‘%\ge&E‘éW deﬁ‘sﬁ)‘“ﬁ%c‘gﬂ%msﬁaﬂ“??@g‘y ﬁ?ﬁ)fowf 0t he
message typgd ance 1522 is sent thmugh the nmessage definition APl 1524, which
is coupled to, the application APl 1526, . and is used to-populate figld

val ues. The nd&aglement coptains Atopicy @%H@h%glﬂi‘%% ‘Bﬁ"aPQQ‘g‘.“ Yy Rash ﬁ‘@f
NMessageseirple, GRepeedatd 19 8tofl iPPfalva As. Inddhef a8jéct] dataim®inforMatidn is echpsiiitdder . As
shown in_ Fig. %eicge) a net hod 1530 of converti n_g rrezesages according to the
present RBYRYtFatepdarobifcteand sp forth; S armsy slements gealicgion ofi QB¢ grfRere| 533

begi 1 Wpfikitive 8leBHS. AAR al?R Nengik Rispdcifivd ih R rAdiRiataC AthoBgh thiIehgihayrgh a
converter. ,ghe message definition APl 1 S36 creates an enpty nessage, -47
18 July Srseisedps allowablarapgerjusybirlycassthe lensth is detsrmingd by parsingadatidge with the

dat a fr ogpglibgtionRHié feBbrdOR tdbdSelemibnt & abnily B fsombpliic@olldctibn 6f seftioardldnients) .
and addswéggl conversiQon i nfarmation from'acce;ssorsiiqa;]g{q]E converters, aC(%Ode ng
|

to the p Feans Hiat Gachy sow raf thedgble siasection coptapingrs 4 e Gepbinationp

Accessor fiand3@ndRpyL Tt A§chaba pbtehtially varfabhd Gfvd pedification. A message link is a pointer
def . creat eDotglument Fronti | e(dgcnang, fil enane

.or, .
def . €1 ealoSPBOErRSFStST, esFrerdeHBIUAR Hdhe Sistem) 5 tr g e b sl
shown i nfdrixgplerhbrtiily “redbfities”. ThERRSAGECAnTEprostAcoptiodal dats, asavell ab Beéfaulgtalidse 10
nmessage def.i niér'bgn API 154%!'.’1,10 popul ate a file or byte array 1546 with the
dat a f r off fifaredrp g messagedetinition 1532 and then to the application 1548. For

exanpl e:  Doc U@t indpedst ﬁbgd,m&@‘z&s/ﬁeﬂﬁmmegamdc@wmmg dvtdtical i ze
el sewherge def.s o‘#@ ~currentféo|:_i,l e(fi %Fgrr% 15 or, ]

def . st or E’iﬁ%‘h? E&t@gsew@ injtien class: fus sreates a myssags Witk &l the prRen ocesses

are 3$10WhanevahieGsairs, bt éabildalaitenh & s@Q6 AhltlaTheon plblisly@kpattediniBosigé odtstraagrect

of the present inventi ;\g{) system 100 conpri ses fa digtributed syste That

s, the TGP aFSiagR dpton s  BRPEE SRS PERs o The fResstee ARj ersifi a0 20

On one Oway ' aRcdfiiSélEmentdTBigIst 8 hahid 1Bokup 6t Hhirdngh sebondtkratdis. Kk BiuldbEREEANt S
wor ki ng %&%et her as one application, Every conponent of, Ségctgﬁ.m 100 is

di st ri bultdi Bingureghat thy mesgage sunpewsa hiesarehifalpaming scheme ysing BYEblE| exi bl y
extend t &pgralos, allORinR Fill brbiRie!“PEthAIARP laB@kss QNS cHifponeftTR eHeibrarcidf.

10 A section 620 is a non-repeating group of message elements. Such section elements do not

Q.

themselves contain actual data. Instead, they contain other message elements that contain data (i.e.,

they contain items 660). Sections 620 can contain any combination of message element types.
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system 100 (e.g., agent-adapters 200 or integration server 26) can, thus,
be co-located with applications, or accessed renotely) or both .[\I'ljygf(go us
depl oynment configurations are possible 25 the environnent is @pq dto
bal ance availability, performance and adm nistration requirenents.
OQperators The follow ng table generally describes all of the currently
contenpl ated system operators, which a user can use to build expressions
for messagew@bhdded i ons, transfornmer definitions, and fil teer/ossbiamezgi ons.
System 100 supports these operators. O Aerator Description 8& Logi cal
"and" Logical "or" ! Logical "not" -48 18 July 2003 WO 00l 29924

Assi gnnment Logitahdd 640ds|a gioup of segiicredlenianas catigd sdw's-thin aanyregeatisny Wambat of times.

m nus*Multi.pljcatian/ Division<Les hans=Less.t han or equal to>G eat.er .
 hans—cr dabB elefiisn A5 TiorpoRs 2B o T5a5 50t pF et Hemera el PBF Fowi ng
on the ndxth (o eeygomeindlels). dRabies iCbEcanaddtainfany bemisinatios 6f myssape Rletigid togesd
system functi gns, ich a user can use to buyild expressions for validating
or filtering 3@&9&%@‘5 °¥ﬁﬁ%?¥$ﬂ§°m%ﬁq&é‘fs§68§§é# E{ES(EICW tion

i ncl usles mabage élbReritd inahd KierafBg 6f tht hRssagy defiRition.s Thdy chnnoCephtaistheraitdsabbre

val ue it %etur ns, Wen transform ng nessage data, the user typically uses

t hese fufif¢8%s to take nessage itemval ues frominput nessages and create
nmessage it teLn Y& usaedeﬁrgﬁsl ?uﬁx&gﬁﬁmteﬁsﬁgﬁmf -wiih{ft_ﬁﬂpwﬁ?i dhakd werkbanch ?ia Tho&ed
nmessages, e, user use ese functiopns,to.c e pool ean

expr essi mﬁ%g.fat*r’ﬂ31°wag§9ti§ebt¥° yseF a%%gnf gnd ﬁaﬁ‘g‘éée'ftgﬁﬁ%‘ io8 %iéﬁ“‘gf‘?ﬁ'é?mdﬁ’l%s sage
i tems or 62ihai thésef éreat€s, and thé BAlY a}ncﬂa% théf) iRl sidpdddn the RépokitdrPr4d) ThmBjRLES

I nt eﬁ r 1234,,3FF, 077, -1234 Long 1234, 12%2&) -C)_(FFl O77If Double 12. 34
Stri @ " ispfagical sietyss Hablets the yaer wipw the repository pav | Fach inpllation of fhesystem 100 neans
arbitrarw&z}o?cp&mbmiorfwa2000, 2) 13) #DATE TI ME(2000, 2, 13) 23)
59) #DATE F ("Md/yyyy", "2/1312000") The system 100 al so_provides the
functions desByacensdange ahanother irppeptantasnecs pf the Arefint ingentinn, sysiem 100 comprises
functi ong dfs@ibutéd 8ysténh. NTISY 5 @8I Ran ruft he systSm oponehd thal ¥Rallp3RIsdétem 100

PCT/ US991 27238 Functi onDescri pti onaddToDat eA‘gds a specified nunber of days
to a Cal 8ROBEOraMrepysisal raachines Gy hpsts): it all glthe comppnenty working togsiheras one

dat elps g ljeRdioho Bool eanConverts a Bi gDeci nmal object to a Bool ean

obj ect bi gDeci mal ToDoubl eConverts a Bi gDeci mal, object to a Douhl e
obj ect bi gDeci fhEPdIE 8 REYSAHN BPess thalyugten3 hest andspiprorts ppe of mage;services. Each

obj ect bi gé¥Gs APdvd Qivkunl MAHRR\EVIUS artd iBi&E?@iemy tityperating §yst8mSk & javew.exe
obj ect bool eanTgBi gDeci mal Converts a Bog ean object to a Bi %Deci {ml, )
obj ect boBIOSSTORIIEOBIY srepts ahlepss peaade doyjeach hostihal rins gy enterprise application the
obj ect bogieg ¥adiQSinidgrdt€ CORBAREL dan avdQR InfAi nédek @€ ihe Ler's biineds@quirements

obj egécal endar ToStri ngConverts a Cal endar object to a String

obj e cof’r‘ﬁ?feeDat esConpares two Cal endar abject date val ues and

i ndi cat eswhet figke drb6wvd prirhiry térfackSwitlif thelshdiéen 1601(¢B) thd WorkBencl 1 Z0 bl (2§ thant he

second dg%ﬁ.doubl eToH gDeci ICOH%?rSls DO‘{};' e P%}ect o % Bi ci mal

obj ect dofBHBPERIAR, s 3¢ BOUSFRF dB?BE’t‘” Pog's 1oy fiFating and modilying

o) Ej ect ?Quicviésgﬁfi_bﬁﬂg@vﬁl Qﬁﬁ Wlﬂfé 1173 a&mﬂﬁs stiation &gjsﬁe 160 grogidé&tatliof g)ﬁls forS managing the

obj ectfindStri ear ches r.a ri object within another String

obj ect anEVSF&YP:&E%“”?ﬁE"V&%i ﬁ‘?‘Bﬁred{““t’ﬁgd\“cgﬁ 'gf‘la'{l Hife‘g%%"?’st characterwi t hin

'lt:he 23 her St rd:!ﬂ&ﬂ_ingfa?_inté%r\%i%héldw ?Lﬁﬂﬁ a?@rdﬁez\gﬁmd e_BGEe_!nlﬁ9&itﬂ;Z A3 be gqne as |
unctionPescriptionfin rdSear ches for rd wt t ri ng. obj ect an

returns E’i‘@ﬁ'&s & 45FF 7t R objainpeent sprvices fiom fh sysiem Jp r@h‘if amitistration

St ri ngf ostigsie N60) theadbih@scnfifures Bk Eysten Adde6f eavh Kidit Machieloi Whichlahi NY

obj ectand returns a Bool ean obj ectfoundWrdSearches for a word within a
String oPpRUEation the ysen WaNStOAMBIIRE ATTUBNPR:c TR8 the BEronfigures, e sequized ssrvices

Cal endar othe @6des ARcludifg b Asent JafvicE0E &cﬁﬁﬁﬂgchiﬁ:w EheQBdr fr e dvidtégdiie.nds t he

month in a Cal endar object and returns t nont has, an | nt eger

obj ed® get Yearlpiopss torplen apdiategration flow, the ussr shgplddeterming the &ollowing fagtersy Bofr  asan
i nteger Shpld, AR uIR HRRAITAMIRIhEkiRiY df¥atadhy B6r nebd ioxirif @dfh apblidafiénsand
particul ar token,and returns the token as a String

obj ect i nPRPREAtrdSepnlicetionsy Ehe usershopidialsg spnsisdsr: by hompthe usst wantgto route messages

Obj eCt i SonsHpAMELyelel dbfetts (Y5 hB% thédsdr By 18 Fafdidrm the Batafrbrn dtle AiMliSATon so it
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Functi onDescri ptionrepl aceStri ngSearches a String object for ?}Sﬁ@" ti'otbgl ar
String object,replaces the found String object with a repl ace y
Stringobject) and returns the String object with the replacenentString in
pl acer epl aceWr dSearches a String object for a particular word, replaces
t hefound word with a replacenent word, and returns the Stringobject with
the repl acemom29asd i n pl acesi zeOf Determi nes the size of RCIUSONY 23| ect
or a ByteArray objectand returns the size as a Lang

obj ect stringToBi gh, eci mal Converts a String object to a Bi gDeci nal

obj ect st FRRFMHBbRY ether@pplisations; aad S whetheniie aiser needsao Bligsicerdain data out of the

obj ect st fpRgToCal endar Converts a String object to a Cal endar

obj ect stringToDoubl eConverts a String object to a Double

obj ect st ri ngTEn Heaypskieneh /2P the usesshopladfirstsreats a prejegt and-thenyereate an integration

obj ect st ki : i | ) £G I nds a
Byt or oo ol i, s g A AR Lo, Bl 200 b AITRE

Byt eAbr aysesisjapplicatians and ¢rept theimessagt definijiond f bithe wser heads topsoduse th8tpropsy  obj ect

andr et ur : 0 ' he ' Yol r f nd

after o DEshS i B Bemlidy i3 *Thésk WIEREPHAIE: T2 SRR TR B

upper cas surg thtY poduce thitprepdr messagesn adds a Long obj ect that specifies a

certai n nunbey,. Qf t I I ' he resulting

Cal endar obj e@fﬂ’d'g%g*??o@g &n gﬁﬁsgsggfg&@&eﬁ%&ﬁ%@ﬁ?ﬁigﬁ%ﬁ’ﬁ@;@gm %&W?pe

((j Cal endaﬁl&oﬁg)u?Rmamen'Eyqae n@pbiag(daﬁml nitiGnsESdaorphrsforvirhessagBafrem thmsobee  of
ays b0 A . e

Dt oy o iflichftns4E Ak SaplOlok e MR abpriSUPS R, IRERAAC B TR |

user neesampleinpatimessages 20t Pand hseshean (i test ehthmappingsdefinitian Cid nolake susjitect .

The user r t] foll ows: addToDat e
(ngDef.B%é’?g{‘fgﬁhgﬁg 8&{’&@3‘%%@"&%@?& y 2003 WO OO/ | 9974 PCTNS99117238 | f
t he val ue of TengRenschsimeld creetechepnsfoanens (520 oedessaryutaipléBent 2B mapping
function ywouw.d efurn a enda lhect ose lue.i.S ui v t

Febr uar yd‘i'_filnofﬁag‘{.' ‘%steE frﬁ‘%’?%%t té%ﬁ}‘\‘l’h isgél’faﬂﬁgfﬂfso@géi&?’i@eﬁné"kga It

Bi gDd6i nthe uwsdyjneass td filtar cBair dagoun bf the flowS4Bothe esen should then create filter definitions

bi gDeci g | ean(Bi gDeci mal ) Paraneter JType Value-(BigDeci

Bi gDeci rrrrg#é ?‘grg@%ﬁ@é’%f’g g@?‘ﬁ? e é‘%fa‘l'sﬁ%g\ﬂﬂglyﬁgﬁto%ﬁé@tenﬁlge d mgllod)gi% lednakes any
val ue ot hwe thep fiter®uf ndimdperdaBi. Then, thaliser map atsigrdbe filvaxldetioorns| 58 6 Thlisks
functi onb{t%g%ggbg%tsa Bi gDeci mal object to-a Doubl e object. Double

bi gDeci mal ToDou 1 e( Bi gbeci nal ) Paraneter Type Val ue 15 (Bi gDeci mal)

Bi gDeci mal t 0O the werkbefRdit 120,theTyseeshouldahencchBeiuthe aalidity of the inpeddatidnl flow 540

bi g i 1 Bk Suc. ' i j o]o) .

o000 "BTREAAN Tl il RODNSR S BB T8 e

console 160, the user should then configure the log viewer so the user can view messages on

system activity. If the user wants to view statistics on system activity (e.g., number of messages
produced in specific time intervals by individual transformers), the user should then configure the
statistics viewer.

25 Again, on the administration console 160, the user may start the integration flow by starting
the relevant system nodes and services, including the agent services for the applications the user is
going to integrate. Next, the user will check the log and statistics to make sure the integration flow
540 is running properly. If the user needs to make changes to the integration flow 540, the user
should accordingly stop the relevant services on the administration console 160, modify the

30 integration flow 540 on the workbench 120, and restart services on the administration console 160.

The following describes to one of ordinary skill in the art the procedures that may be used
with a source adapter wizard. a target adapter wizard, and a reply adapter wizard, all in accordance
with the present invention, to properly configure an adapter 220. In general, there are four separate

processes.
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(Bi gDecimal) BigDecimal to convert Return Type Val ue Long Resulting Long 25
bi gDeci mal ToString This function converts a Bi gDeci mal obj ectv,fq)‘j@, %dﬂ ng
object. String bigDecimal ToString(Bi gDeci mal) Paranmeter Type Val u

(Bi gDeci mal ) BigDecimal to convert 30 Return Type Val ue -53 18 July 2003
WD 0024924 String Resulting String bool eanToBi gDeci mal Thi s function
converts a Bool ean object to a Bi gDeci nal object. BigDecim

bool eanToBi WOAeRMWa# (Bool ean) 5 Paraneter Type Val ue (Bool egﬁfmﬁf?cﬂ7@§n to
convert Return Type Val ue When BigDecinal 1 Boolean is true O Boolean is

obj ot . Long THRbPRETI comBUERalass R ERaERER: () 38R0 BF Rurbladfit: dpSastol can
t 0 convetht agent Rﬁtxwdneﬁysmes Matomhmptemw and Bl chiwed Bamessagd defiqitich 5 BDfok ean
is fal se bool e t i on, converlé{s a, BooJ ean obj ect

St i ng. TBPSREES BBUPSPsPRE 2 b BT aR SERh R B FBEotbese

( Bool eanfpliBeiak ga{mtl @teﬁs@ (N ehdosEe puﬁml&yﬁ@t&eﬂm&sr tb becdnfigiet (g sﬁhddrdl& 25
O S Bl WSl 45 8 b e gl A "0
cai endar ofehithanmgt, ¢ sespda providitigamplementdigitinfbiinatoiicl (dos kiRrekprof extplcsiickie t o
convert gga“'g%%g t%ll:?lgl'? ? 1 fo?ltll'xat adapter 220.

The third process depends on the type of adapter 220 to be created. If one is creating a
source adapter 222, one must specify the targets to which the adapter 222 is to be used to send

10  messages. On the other hand, if one is are creating a target adapter 224, one must specify the
sources from which the adapter 224 is to be used to receive messages. If one is creating a reply
adapter 226, furthermore, one must specify the requesters (i.e., transformers 520) to which the
adapter 226 is to be used to send reply messages.

.One must finally specify delivery options (e.g., message lifetime) for the adapter’s

15 messages. However, before one can create an adapter 220, the agent service that is to host the
adapter must exist on the administration console 160. For example, before one can create an
EntireX Broker adapter, the agent service for the EntireX Broker must exist. If one wants to also
specify source, target, or requester objects for an adapter 220 using the adapter wizard, those
objects must exist before one opens the adapter wizard.

20 Referring again to Figs. 4(a) and 4(b), agent-adapters 200 interface with the application
resources on one side and the infrastructure of system 100 on the other. On the one hand, the
adapter half of each agent-adapter 200 uses the API of its particular application resource, or any
other published interface mechanism. On the other hand, the agent side conforms to the event and
messaging model of system 100 as described in greater detail herein below. In combination, the

25 agent and adapter mediate the differences in interface protocols and data structures, providing a
uniform, normalized view of the business events that they publish and consume.

Unlike other application integration solutions, the extensible design of the adapter
architecture provides — the ability to seamlessly accommodate change to application interfaces,
while still supporting the current set of basic interfaces. This is particularly important with systems

30  that are already in production. For instance, a packaged application having a basic set of interfaces
A" which are supported by a particular version of agent-adapter 200. If a newer version of the
application incorporates a newer set of interfaces A", the user may choose to simultaneously adapt

to the older interfaces A’ for the production environment, while adapting to A” for a pre-production
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18 July 2003 WD 00179924 PC Cl US99/ 727238 Return Type Value String Resulting
String ' The follow ng function converts a Cal endar object to1gJ§fyr20@g
object, using a format nask to format the String object. 5 Strin

cal endar ToStri ng( Cal endar, String) Paraneter Type Val ue (Cal endar, St ring)

Cal endar to convert, format mask Return Type Value String Resul ti ng String,
in the format specified by the mask 10 Exanple: A nessage item naned

Dat ePur chasaglo bgeohaf i ned as a Cal endar object. For anot her peIusIgR)23s he
user need the value of DatePurchased in a String object, in the formt

M d/yyyy. The user woul d enter the function as follows: cal endarToString

( MsgDef . Eaviefmentinexigr to'tédt dzeyny\yyﬂterfadis 1Withhlss feailite irsfenPatabéhangtims de wer e

equi val er € 3..2 ion would retiun a String object
whose valrgti}%érgtl ﬁgfwﬁéﬁnbeggg%mf qpsg his function conpares two

Cal endar Obj eEVerzieﬁmponammésys&nﬂmmGl dmatbambwaetoheall supporfed phatfotial &gens | ess

t han, er th n,the .second date. 20 lLon

conpar eDalA?eDs 9@[?6% ?é ngrlilblﬁ o thepaTtipipgtine a’F?Eeag%fl 35" f%ﬁ?"é‘ﬁ%f’f,séﬂ?%ﬁ%r) ~
Fi r st Sdafegt agenmdmens 20& en:xmegradem gerted 26 peanathes, Be tartonatdd/with hfqdhmowﬁem Long
-1 First date econd .date 2

ate eq to second
date 1 e et S bl NETERIR SRR st e lea M ipppe
funct i on iscaptividzed $o baldnoe bt stlalsilitye pérfdrmanceBind Bérainiserhtionlypqirementts.gDeci nal
doubl eToBi gDecj mai éﬂ%ﬁol gg 3 ar ane e Val ubl%wl.e to
convert Retur ﬁf{ 3 terggo ”fé“’ﬂ’lcg“ﬂ Stﬁbl% '%% %7238
Bi gDeci mENTERRE tBIrdlden mrg@emmsl mwheﬂa@p@rsmo supipbid mpimPlb?ﬂm hdeasy
Doubl,e object.to an Lon | eToLong(.Doub Par ype
Vel udB Dittione feangnelon ioncay THEN Seo TSRS VMR AT ARYIs Reauire | T @{g
130, including all of its automation wizards templates, provides high productivity. It is adaptable to
any user’s IDEs, and it facilitates customizing supplied adapters and developing custom interfaces.
The adapters 200 are made up of popular language and interface bindings, including C++, Java,
' EJB, CORBA, COM, and Natural. In such a manner, they plug into any user’s environment and
15  tools. They leverage in-house language cx-pcrtise, and they are adaptable to complex resource
interface requirements. The agent-adapter architecture according to the present invention, thus,
provides a robust facility supporting far more than simplistic interfaces. It ensures a uniform event

across the resource portfolio.
The agent-adapter subsystem comprises the runtime interface modules that connect external

20  applications to the EAl. On the adapter side, it is the physical interface to the extemal application.
The agent side acts as a host for the adapter, manages resources and publishes events on behalf of
the adapter.

The base adapter classes within system 100 are as follows. The “Adapter Main” class
provides the ability for the adapter to start itself and process its configuration definitions. It is also

25  responsible for instantiating instances of the classes to be used by the four possible types of adapter
communications. The “Adapter Receiver” class provides the ability for the adapter to receive a
document from EAI and pass it on to the third party package. The “Adapter Sender” class provides
the ability for the adapter to receive a document from a third party package and pass it on to EAI
The “Adapter Responder” class provides the ability for the adapter to receive a document from

30 EAI, passiton to a third party package, receive a response from the third party package and return
the response to the EAI for processing. The “Adapter Requestor” class provides the ability for the
Adapter to receive a document from a third party package, pass it on to EAI for processing, receive

a response from EAI and return the response to the third party package.
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doubl eToString 10 There are two versions of this function. The foll ow ng
function converts a Double object to a String object. String 8 Ju

doubl eToStri ag(Doubl e) Paraneter Type Value ' (Double) Double t c,yo%qurt 15
Return Type Value String Resulting String The follow ng function converts a
Doubl e object to a String object, using a format mask to format the String
object. String doubl eToString(Double, String) 20 Paraneter Type Val ue .
(Doubl e, St waodroBBubl e to convert, format mask Return TypdCTAI®238% i ng
Resulting String) in the format specified by the mask Exanple: 25 A nessage
Item naned Di scount is defined as a Doubl e object. For another rressage) t he
user need t hdheEAlegeptadapictintentacd secord®g to thg preisint invention ig lealized byrthe adapter .

The user, f

(NegDer P e te el i bRl ey 5 e ORISR 31 oy ho acpprer

f unct i onvsing kheve melbpds of UBtnode/ggenbfomponetise val ue is 30 "0.05". findStrin-~
-56 18 Jul vy, C s for a
String obj ec cg&? ﬁgxﬁéﬁ%ﬁ @E%%g?gﬁjeoﬁ] %%??;I;F hrﬁ'e{“u%%t'%degnadﬁ | ndrgut? he
specisf i auipmentthe fmﬂipwmg,lnterfaccerﬂmsAddp@erpndget themetiodt he String's first
character within the other ing, 5 Paraneter Type

(Stri ng,.S‘tr! ng) Return Type%_%'ﬁgge,((‘bgﬁ g @gﬁé g’Va! ue String to search,
S’:] ri ngt tmmirol:eﬁ byal:mer\t\lﬂﬁnng%malmmm afid wsed biSthe iadaptes td baosstragbitsel fn he sdaprerind
charact er..wi t hi N 0 oun

functi oﬁ’ idge 1?3“@%“ IP‘OP‘C% %F@E‘fi\f% 5%6’2?0 %8 s "“é’é'fry%fefagf"ﬂg?é an%fﬁ"&f?cf nds
t he speoihat detumentdlefinitionsatetorbe prdvesspdadt thorypodf prévessingrpioddediforsdacic har act er
within the String,.The function ca nl.y 10 fi he word when it is
bouriFa B Bilsis AoriptRii S ERMte denlModttiver a( St 11 ng, St i ng)
Paraneter Type Value (Stri nmemmc;ﬁnemmﬂhmm ch, word to find Retuin
Type Val ue When Long P05|t|p§ %‘{e"%gﬁ '? 'ﬁ&é{"h%s rd I's found character
within the String -1 Wrd 15 This function
searches for a String obj egbétRéduastDocurhamtDefinitiors(pbj ect and returns a

Bool ean object. Bool ean fOLIe Eééén”s%%tch'r{‘&ﬁ Hﬂﬁ%sﬁar aneter Type Val ue

(

15  This method will then parse the AdapterConfiguration document to locate the subsection pertaining
to the specific document definition, harbor the document specific configuration information and
create an instance of a specific class based on processing type (send, receive, request or response).
It will subsequently either start a Thread(Send or Request types), issue the -
Agent.setReceiveListener()(Receive type) or issue the Agent.setResponseListener()(Response type)

20  toregister the agent callbacks to be invoked when a message arrives.

The restart ( ) method is invoked by the agent 220, 220, 220" to cause the adapter 210 to
terminate all activity, reload configuration data and restart itself. The shutdown () method is
invoked by the agent 220, 220', 220" during termination processing.

The following interfaces are also implemented by the adapters 220 as described herein

5  below. For the ReceiveListener interface, an

onReceiveMessage(ReceiveData)
method is invoked by the agent 210 on receipt of a JMS message, and he agent will pass the
document on to the adapter for processing. This processing will occur under control of the JMS
session thread. The adapter processing will basically consist of a one way routing of the document
i0  to the third party software application using the interfaces provided by the application. It should be
noted, however, that there is no reply expected from the application on this type of call. The
adapter 220, 220', 220" will be expecting only a success or failure response from the application. If
EAI is expecting an actual response from the third party system, the ResponseListener interface
should be used instead.
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(String,String) String to search, String to find 20 Return Type Val ue Wen
Bool ean True String is found False String is not found foundWgdyy2603 18
July 2003 WO OO 79974 PCTNS991 27238 This function searches for a word
within a String object and returns a Bool ean object. The function can only
find the word if it is bounded by white space within the String. Bool ean
foundWord(String, String) Paraneter Type Value 5 (String, String) String to
search, wor avo@/2%92ad Return Type Val ue When Bool ean True WRCA/US89/2733d
Fal se Word is not found etDate 10 This function finds the date in a
Cal endar object and returns the date as an Integer object. |nteger
get Dat e( Cal enberrte Sendbistenezinterface, aval ue (Cal endar) Cal endar to read Return
Type Val ue 15 Integer Resul t'bng ﬁ&fiﬁ%‘??vem gghaosggough 31 Exanple: A

gy e ineé as a

nmessage i tem nanmed Dat ePurchase al endar object. For
anot her methoddsdnvakieé by the agene 210 if the adapter 220 033, 320 istilizingfthDimer FeatwhiaS ed i n

an | nteg l,ect . ; . NG : Get Dat e
(VsgDor - S el Thiteties et bty WEkLoRed sl fifmetPn's
Febr uér y evest di2@0ptifidagorf fonddcumentstnitecientap FAl farprossssinger  obj ect whose val ue
s 13. etg Nbp&{aheT[géS&a%Hgﬂ “lf%r}alﬁgngt he nmonth in a Cal endar object and

returns the non [eger ject. Integer getMnth(Cal endar)
Par anet er Type Val ue (Cal conRequesiTioexEvent{RequdstRata)rn Type Val ue 30

| nt eger Lti.ng.ln er t .1 I 003 WO
001 59624 TEEHILBTbLEhE Aa%éééﬁg}%&?f@%##%?%@ﬂﬁ?gﬁﬁ% Stz the o il of 00°
Cal endar theimpdefagent-dhisfamirh ésrusefabwhepahe thivd pagy interéaeeihdsine wap td implancem dohe
val ue, of Dat ePurchased i n I nteger obj.ect, ., .The user | nter, t he
{ ancT? onewgat fith G5 fp mne g e B A est i A po i 2 s
Dat ePur cjunswte, idvever ¢t tha RequestL istenertinterfhge differsFathe SdndLisuener tintexfaceyin bt
return ag il easte ORLEC RPSAAYS: d ockimeith FRESRA THHYRESnd 't be

passed back to the third party system.

-

S8

For the ResponseListener interface, an
15 onResponseMessage(ResponseData)
method is invoked by the agent 210 on recv:eipt of a JMS message, and the agent 210 will pass the
document on to the adapter 220, 220, 220" for pro_cessing. This processing will occur under
control of the JMS session thread. The adapter processing will consist of routing of the document
to the third party software application using the interfaces provided by the application and then
20  sending the response back into the System 100 for additional processing. However, if the System
100 is not expecting an actual response from the third party system the ReceiveListener interface
should be used instead.
When a user installs system 100, the main component the user installs is a node manager
1210 as shown in Fig. 12. The node manager 1210 is a Java virtual machine (JVM), which
25  provides services to all of the other nodes and services the user installs in the system. System
installation automatically creates repository service 1220, user interface service (UIS) 1230, and
monitor service 1240 on the machine that hosts the node manager 1210.
Before the user can start a client 1205 (e.g., the administration console 160 or the
integration workbench 120) session, the user must start the node manager 1210. As noted above,
J0  node manager 1210 automatically starts the repository service 1230 and the UIS 1240. Otherwise,
the user cannot use the administration console 160 or the integration workbench 120 unless those
services are running. Depending on the particular administration console 160 or integration

workbench 120 task the user is performing, other services may be required.
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The follow ng function parses a String object into tokens, finds a

particul ar token, and 10 returns the token as a String obj eCt'BTJUﬁiOHﬁmion
assunes that a comma delimts the tokens and lets the user indicate e
position of the token to return. If the String to parse contains a null

val ue or the specified token position is out of range) the function returns
a null value. String getTokenAt(String,Integer) 1 S Paraneter Type Val ue
(String, | ntwg®p}9924 String to parse, position of the token PETARYW2EBart i ng
with 0) Return Type Value String Indicated token, or a null value The
follow ng functiqn parses a String object into token) finds a particular

t oken) and 2@ncgthsmade mpneesrdRihis sanningstheiuser st gonfigurehe sysiel npeas andt s t he
user spegiides,ilGudinPdgafisevice 5046 theaiphichiltas iRKBASVAR D inRbfutd. Mhews&'

i ndicate the position of the token to find. If the String to parse contains
a nul | vigftigies Byis Wy firstysing jap pdseinistsation cowsple | @rsessiong Jihe rer pasthen starkad f unct i on
returns iﬂte@:?l{ibn Wélchnch P30 deiorkiitls HO4iR B ol infidratioh 6@ S40'a8 Gtiwin RFid B! ef

Type Value (String, Strin nteger) String arse) delimter, positron of

|
t he tbkeWhemthe psed is(finished gqs'gningtsup}ﬁyteaeti@n Rows 30, theuses mey therrgfiersiarcthemd
t oken, . .y ﬁ$§ ' aned Date is defined
as a St ?(lgyng 0 %oggﬁnﬁggﬁ%égﬁ%ﬁ%ag& atfréldi};;c%t ne g%ds?%%d#ht Md/yy. For
anot her messa¥een theusersiasts asliend sessionthhuser fdeptifiasitke nodp menager 13dPasthe a String
obj ect. ’ I Walal WS- M 2003 VWO
00l 29924°Tig§'t éf%ﬁ‘ré?%%w'( %%%ﬁ%ﬁbgmz# gg I”%ﬁ’n ‘B%?ﬁb%}é Ié‘?’ %@5%%5?? m[‘}]a?’é’ﬂt:ﬁgﬁrﬁté’gned
" 21 13/ 0Cconsalé) E60fsassioms torthevnade enanagen 1 260:as Soe psarys business reqyiigments dictate. jAll " 2"
(2) ' X ' ' Il ' contains a
Gat oft 1 RE sk RRE 195 fd iRl Aol 80skadn e AR ety FON 01 0
f r om t heCansblp sessibnonnected tathsnedermandgerj26@ haveTaeess tothe cooightd of theaepositasy

functio f e l-ImE ( f t L ! l.ped
"02.13. 8566’,?‘:%%2 h%\%c‘ Frge ‘%ﬁ# SABdree‘%u’gr E&au@ T iwr?é’n é"t‘)’fke“ié ““&JL%?E"‘S‘QP&EE ek 50
(3) A nemsshgm the ot mzanegtr [R0can simigiftratiod cassole 1950sessipncivl e drttegration cont ai ns a
date in Ld/ yyyy. For another nessage, the user need the year
fromthe&é\}g?%]gﬂg?}ﬁsg%og{'i na String 10 object. The user would enter the
funcly on as Ngdepws: get TokenAt Mont'h (MsgDef.Date, "/", 2) |f Date
cont ai ned "2/,43] ) LnEtel ‘6?”4 - LLF | ' A e
val ue is ."20.(5%'%.0%& g?n,é’g%éar Efe 5! ur%%:iottlrogtﬁé&f ?ﬁ@s‘ﬁtohém%gg?ﬁ Fﬁb‘éa%fendar
obj ect awith Figt 12; asoderid 1§ saphysicah process that rung lop e dpst 1360 andisugports one or more

Ge!vear (CRURPIBE moaf 10T i T8 HELIE e, P SOUBEe S5 Wi

system as a javaw.exe process. The user must create at least one node 1310 for each host 1300 that

20  runs an enterprise application that the user wants to integrate. The user can have as many nodes
1310 as the user’s business requirements dictate.

A service is an object that provides product functionality. System 100 generally comprises
system services and application services. A client graphical user interface (GUI), such as the
integration workbench 120 and administration console 160, enables the user to work with system

25 100. Clients 1205 (Fig. 12) may run on the same physical host 1300 on which nodes 1310 and
services are running, or it can run on a different host 1200.

Each enterprise must also have a node manager 1210. The node manager 1210 provides
services to all of the other nodes 1310 in the system 100. It runs the user interface service (UIS)
1230 and the repository service 1220. Fig. 13(a) illustrates one environment having three hosts

30 1300. Hostl is running the Node Manager 1210, while Host1 and Host2 are both running nodes
1310.
System 100 is a collection of system services and application services. System services

support nodes and services. For example, the monitor service 1240 stores system runtime data for
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A nessage item naned Dat ePurchased is defined as a Cal endar object. For
anot her nessage) the user need the year fromthe val ue of Dat qg% Raggd in
an I nteger object. The user would enter the function as follows rget Year
(MsgDef . Dat ePurchased) 25 If the val ue of DatePurchased were eqw valent to
February 13, 2000, the function would return an Integer object whose val ue
I's 2000. inte~erToSttin~ There are two versions of this function. The

fol | ow ng fumobe/m24converts an Integer object to a String oRGEUSINAIE String
i nteger ToString(lnteger) Paraneter Type Value (Integer) Integer to convert
- 60 18 July 2003 wo 00n99Z4 PCTNS99l z7238 Return Type Val ue String

Resul t i ngws?srmaaqwmeﬁﬂ ORPlFgion S5EYIFSs Brevidn pstionaliy faweerml 06 %empb‘: va
String obgre®tagettStiitePsubpirRiapeR that heed 18 chBlect OTIEL ipphdarPRi.eCt . 5 String

i nteger ToString(lInteger,String) Parameter Type Val ue (Integer, String)

| nt eger t3yste lﬁes format mask Return Type Value String Resulting String,
in the format HchE’s Jexoraﬁg e Iprel&n Emﬂmregenémn?&%ﬂ%e A bRFinfaEEd
Quantity is de |ne as an | nteger object. For another nessa t he user
need the septiaedULS) 123Qmtrenogitary sexvice F229ganshy @emtorlswvméﬂpo%?zw more.  The
user woul &gﬁ; rR&Qa'B% Quantity,
" HEH) s?%&ﬁaﬂ?ﬁ%a&\?flg% glg?%#lﬁ%ﬁﬂ&egsw@\e@ed{em OI&% (:;J%](r:]? f({)n wou d return a
String oW@hbenﬂhbgbandahwmlmsmowdeﬂé@— HIWSCF Hlesfﬁbﬁlm peoviced228 statepies

whet her I I t

Bool can ol SRELAREER dtofindthid RAIQPLREINAAIR RIABRL 345 Wndify Holler 7
String tcsewmdm@son;s sysfﬁstpunwmdmawmlmsﬁmonmsﬁlgweh@mmm s are
al phaﬁ,et [ @!;{fgmﬁalsg& %Jt all character are al phabetic isAl phaNuneric This

functio ther all characters in a String object are
al phanurrerl c &Reterning agringo HigBbd litwam bossjen that aghlishtécnrseivices wied uaystemnd 06t r i ng)

30 Par aMg} &t 4 e ShuafpriddSndsplilg Mo icPEMEY 1360, GARR'enER: i kydRT 0V & WEmiliER - 61

messaging modes, including point-to-point, publish/subscribe, and request/reply messaging. EMS

1260 also supports message hubs and provides message persistence. Application services also
15 include an integration service (IS) 1270, which enables the system 100 to transform messages,
including splitting messages, combining messages, and manipulating message data. The IS 1270
additionally supports transformers. RMI factory services (not shown) may optionally be used as an
application service to manage remote method invocation (RMI) links to external applications.
Routing services 1280 also comprise an application service, which enables the system 100 to direct
20 messages through the system based on a message’s content, including filtering message content
according to criteria the user define, and determining whether messages are valid. The routing
service 1280 also supports filters. Agent services 1250 support adapters. The user must install an
agent service on each host 600 that runs an enterprise application the user want to integrate. As
shown in Fig. 13(b), Hostl and Host2 are both running services. Host3 cannot run services because
25  is does not have a node 1310.
Clients
The system 100 includes two client GUIs that enable the user to work with integration flows
540. Clients may run on any host 1300, regardiess of whether the host 1300 runs the node manager
1210, runs nodes 1310 and services, or does not run any nodes 1310 or services. The user can
30 install as many clients as the user’s business requirements dictate. For example. a user might want
to install clients 1205 on a network-attached host to work with the user’s integration flows 540
from a remote location. In Fig. 13(c), both Host2 and Host3 are running the administration console
160 and integration workbench 120 clients. Hostl, on the other hand. is not running either the

administration console 160 or integration workbench 120 c.ents.
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18 July 2003 WD 00129974 PCT/t) S99l 27238 Bool ean True All characters are

al phanuneric Fal se Not all character are al phanuneric isNuneri@szsOO:,’
function determ nes whether all characters in a String object are nuneric
and returns a 5 Bool ean object. Boolean isNuneric(String) Pan3tneter Type
Value (String) String to check Return Type Val ue Whan 10 Bool ean True All
characters are nuneric False Not all character are nuneric 'usti Center
There are tww00829834ons of this function. The foll owi ng fun®AT$RRE es a
String object of the Iength indi cated by an Integer object 15 and cent ers a

String object withinit. M centered String Is shorter than th
speci fied | enGhee are fo P‘Em%"t/ irgsrtasesuithip thegystem d 08r{ dbe workpengh \’/\?qq‘i‘d&li’f' equal

nurber  ofdrfiaR&8%on dohsdld1R50C ThHE b REench 120 Prdvideb mr drdddng drdensl gl | ed
I ength, the function returns a null value. 20 Stri

j usti fycutesosdlonsdoq, m@géxe)adrpavwweﬁonwlséW/aq%'éﬂ(aég? 19945, formengeing st r i ng
Lo _cent el)sdiiitiella sehvites. Sdith Y deRribel I diediddiall hd¥iBeidal ue String

Resulting String, or a null value oW n unction creates a String
obj ec§ of theCreatingan intagradantflogy 700 lancqqrda@grew%gae@teﬁenamﬂé@nmwe domgtasi ng

obj ect chhﬂ . ‘he yskf ﬁltshlg ﬁr th Sl icBIfrdm ﬁ%@?&&xﬁrwd r@H“t.hE Q&nﬁfgﬁ'&ﬁcj | ed

| engt h) the unct1on r|n on each side an e er

char act eF%ﬂSQl}Qéé@ fthee'&ew themﬁzms the s&rsmyn nodes Pﬁ@cbb?ﬁ @FcéﬁleSPrW ang | onger
than the, | u
Qﬁcgm hiyse RS o 1ﬁtéﬁastt£ Wﬁ% Thdnhe Bsed c&iﬁbhre?’ e Yeiredt Lelidks

,JUStIfy nter(String, I nteger ar anet er
(Stri ng, PhthegedesSneludiny asegentsgrvias femﬂcbppplicetpmthat&e usgsds sm tadntegrateet ur n,

and aracter [ July
2003@{5;\0 001 ooty igg‘é%g&ﬁr‘? n‘gghég u'ﬁﬁlt"t%&gxwﬁ’é ?‘{ak% ﬁg‘f’ﬁs \if § ue
Exanpl e: eyampis Swgecrimustretermig tciirds of ddtfthenesdr sesd to egiradt frgmapplicstionstapd
anot her r I\@}Tﬁq
obj ect ng‘éﬁgﬁﬁﬁﬁ %ﬁa g mﬁ'ﬁgrdéh Q\?d‘é?g Leégrslée?é? Y 'ﬁggggfer [ SLOI}O?S %Hfge user
woul d enameng tlhe syistemrcobijests; é?é héw tHeauser. need to transform the data from one application so it
can be used by other applications; and (3) whether the user need to filter certain data out of the
15 flow. i

The Conversion Process — Accessors and Converters

As noted herein above. another important function of the message model is to import to and
export from native file formats from any application. Files containing both character and binm-'y
data in application and platform-specific formats are brought into the “canonical” form described,

20  where the data are represented as Java objects. A key goal in the design of this scheme is to
maximize reusability. Therefore, a given message definition can be custom-configured with what
is conceptually a “device driver”. That is, two native file formats, which structurally represent the
same data format, can produce identically structured canonical messages when configured with the
proper drivers. The “device driver” is actually a set of Java objects called “accessors” and

25  “converters”, which are attached to their appropriate nodes in the message definition metadata, and
global metadata.

A fully configured message definition that has been persisted via Java object serialization
then becomes a packaged and ready-to-go native file format parser and formatter for a given native
file format conversion process takes full advantage of the latest character set encoding and

30 localization facilities provided by the Java Development Kit (JDK). All native character strings are
viewed as byte arrays and are converted internally to Unicode for use by the parsing and formatting
routines.

It may be appreciated that Version 1.1.6 of the JDK supports nearly 100 different character
encodings, and that the message model according to the present invention handles all of them with
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JustifyCenter (MsgDef.Name, 20, "'") If the value of Name were "Wl fgang A
Mozart", the function would return a String object whose val ug "? 2003
"*Wol fgang A. Mozart*". 'usti Left 10 There are two versions OP WI
function. The follow ng function creates a String object of the |ength

I ndi cated by an Integer object and left justifies a String object within
it. If-the left justified String is shorter than the specified | ength, the
function padgobfr®efs ring with spaces on the right side. |f RO®US99/27238
left-justifed String is |longer than the specif ed I ength, the function
returns a null I S value. String justlfylLeft(String, Integer) Paranmeter Type
Val ue ( Stth¢ saneilegie jEe)messagr mgdel @lsp strives 1 ai5¢ mferitaron of itenp ptiritetes gy muehepst o
return T | t . The
fol I ovi §’° R e i L e

I nt eger dojalss tindividual ecqessjouglab/fowetgdaarstqﬂthﬂge,w} indrackiFe thisshouldn'y Happandod eft
JUStIer L,ring is shorter than the specified | ength) the function pads
the Stri ng on the right side with characters specified in another String.

I f thé | eft-j Jheadckssors 3td ¢anyeriess drotvg:ewa)t dhierts. Hehey psmohvedxaheﬂqammtctdﬁava
function re n wll 25 v f G I er, String)
Par anmet erorb yg{g b%/é‘f’reg "z S eq'Teﬁt%é%% %1%#?&%? )F{él"ﬁ o‘:{e§ bflél{‘? 'tjs Bé I'fy, length
of the Strepresgntaton: dh ﬂrerspxrmmﬁeusbblhmbmobjwt oftbe pmsqnamvtduen@aslongmﬁazma Type

Val ue Strln ulti glue | e; 8Juy
2003 wo oon%g’?'%% feqh ‘%ﬁsén éa@gds a?r%%sd ééliéé Item n%géngﬁyﬁ@ei%gm&éﬁ‘mr%ac oeEs

String oldessribed Emenn mambhewwcrbssaageblem Mhuwe axgsceklenizaton/farmating orNanemis| eft
justi,hie Stri L ' r i th

L pacel “Fat Byl e st oA dtiler A r a9 PRIEE e o R Hobd
(MsgDef . Isiasift, thidOgh the “sytatticlshgarhin amtivefield andhiselatemutethd fotuah byt&hthiar spécific he
function wou e value is "Franz Shubert".

justi fvFz."&‘ﬁ‘f""’fh'é?‘isl{aPé@%o“&%’%ﬁg‘}?&‘ %‘PV? ﬁ?g‘nf unction. The foll ow ng
function creaCessider,.Jor éxample/thecdse ohere Adlohtinpyidintidaclifiekitieshadirgd embadth sidepchy
object 10 and.right justifies a St ect w,thin it i ght

Pt 11 aareniddled SRepoisicpucs. Ther ekl kg Hi syt 10 o5
the 36ri ikfndreflabeessondin thivdasd &mﬂlmg‘rharktrdecesédr) krivevsito siish overithe iidatling nﬁtke'rmgi i's

| onger t d..l engt h nre .va Bey String
| it 1y R e BeBr S e ERunERAp fegfus Mt Pel Pl B3 ot by e or

gh% (Str IV rf@amngme lﬂ?taVIhuﬂoaﬁhg point Hyte uonxlgﬁrter presionsly corfigngd in thé n?MgSF ring to
return esultin cti.on

Creat os SRSl L81eh Floptei L mip B tristC 1 s SHS Sfbes Wl M, 0 ana
ri ght j usbi the &adiag ﬁarhengplbﬂ;eeomvemﬁtb iwrite out the naulvebytesghnd-thusthé fdcedorString i s
shor r26r tté}%nna‘ieg SvithRf tmx er. dOnc distinct advantage of this scheme is that only a handful of

accessors and approximately two dozen converters need be written. Since the accessors and

converters of the present invention are essentially read-only objects once configured, the message
definition size can be kept relatively small due to object sharing where possible. The Java garbage
collector conveniently removes issues of who owns which object in this case.

25 Some accessors and converters need to be configured with initial settings, while others do
not. These objects are packaged as JavaBeans, with simple property dialogs where needed. In
accordance with a presently preferred embodiment of the invention, the following table sets forth
the accessors supporting the system 100. As new types are needed, they can be seamlessly added to

system 100 without the need for writing new converters.

Accessor Type Characteristic
Fixed length Accessor field is always a fixed length. This

fixed length indicates either the entire field
length, or its length minus any markers.

Indicated length Essentially the same as a fixed length accessor,
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| ength) the function pads the String on the left side with characters
specified in another String. If the right justified String is 1|8°ﬂ|@9100§han
the specified Il ength) the function returns a null value. String
justifyRight(String, |l ateger,String) :5 Paraneter 'Type Val ue
(String,Integer,String) String to right justify, length of the String to
return) and character to use to pad the String Return Type Value String
Resul ti ng ' or a null value Exanple: A nmessage itemgriRRe S
defi ned as%&@ﬁg?zﬁg obj ect. For another nmessage, the user 0 nee%&?gﬁ val ue
of Nane) right justified in a String object of Iength 20, and padded if
necessary with asterisks (*). The user mgbtqhﬁah@hertillftggefmmlgdﬁg;eﬁemsn

fol |l ows: 18 July 2003 WO 001 29924 PCTiNe9Ha26rdifs thd Séngthyspecifir. These
(MsgDef . Name, 20) ""1 If the value of NeREhWediSatorSere St Arekdvimns PRdded” , t he
function would return a String object whseds,\aad Hay bstionalhebedRizged as

Rachmani noff' . 1 ongToBi gDeci mal 5 This #hnsleh@dbjeOMEE detaild oL BYIoOMiEEt tO a

Bi gDeci mal obj ect. Bi gDeci mal | ongToBi gikdestRibédinpgatdraéailBd:&h bdiywe Val ue
(Long) Long to convert Return Type Value '~ 10 Bi gDeci mal Resulting

Bi gDeci‘mal | ongToBualiggmarkéri s f uncti on Thmfield tesminaies athe ypilieg markera Bool ean
obj ect. Bool ean | opngToBpol ean(Long) Pa t.er Type.Val ye 15 (Lon Long to
convert Return Typ@%&‘?@@gﬁ\hen Bool ean {*ﬁ%ﬁelﬁ&?@xﬁIE@&.’L{%&%%&&’WE}Y&%% 0
Fal se Long is O | ongToDoubl e 20 This funPPFbRUsESfRs Mg object to a

Doubl e obj ect. Dogllign-hdifEa@Doubl e( Longir thag-hmiifg seEidusydd dfinfilePNg) Long

to convert Return Type Val ue 25 Doubl e &@,@MEI&,@gehggtépkﬁgi@gﬂpﬁdrdfﬁg There
are two versions of this function. The t,lgu.,t_owi ng function converts a Long

object to a String object. String | ongToString(Long) 30 Paraneter Type
Val ue -65 18 J8jyntax2&l object The object matches a certain regular expression.

It should be noted that each of the accessors described above are item accessors. While
much simpler, section accessors may likewise be used. Such section accessors have optional
markers, and may also use a delimiter scheme. To some extent, the inclusion of such a delimiter
scheme depends on the successful parsing of its contained elements. Delimiters use either a prefix,

5  infix or postfix scheme, and are in fact the same marker elements used to constrain fields. Table
accessors extend section accessors to work with a linked item that indicates a record count. _

The initial number of converters supporting the system 100 is relatively sm-all, but is very
complete based on an analysis of commercial file formats. The converters according to the present
invention comprise two basic types: either a character-based converter or a binary converter. All

0  character converters inherit from a common base class that provides the notion of justification and
padding characters. Such padding characters may be specified as absolute byte value characters or
as Unicode characters, which are mapped to the native encoding. Character converters according to
the present invention include:

Character Converter Type Characteristic

Decimal Formats and parses according to a “format
mask”, derived from that specified in
java.text.DecimalFormat. The mask is of the
form #,##0.0##, and can specifly features such
as leading or trailing minus signs, etc. The
mask grammar will be extended as needed to
enable any pre- or post-processing where the
grammar is insufficient.

Integer Same as decimal converter, but no decimal
places are allowed.

Currency Also supported by Java, a further refinement of
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WD 00129974 PC f/US99127238 (Long) Long to convert 5 10 Return Type Val ue
String Resulting String The follow ng function converts a Lonqsggb%be,to a
String object, using a format mask to format the String object. ring

| ongToString(Long, String) Paraneter Type Value (Long, String) Long to
convert, format mask Return Type Value String . Resulting String, in the
format specified by the mask Exanple: A nessage itemnanmed CustID is
defined as woooam29bj ect. For anot her nessage, the user ne@dtiussyradsue of
CustIDin a String object, in the format ##, ###. The user would enter the
function as follows: 15 longToString (MsgDef.CustID, "## ###"1 |f the val ue
of CustlID were 10321 ) the function woul dedimalaonvertest ri ng obj ect whose
value is "10,321 ". | up There are two,yver.sions Lf this.functipn. ZO The
fol | owi ng function |55)8%Z“"E"p a String obj Qé%ﬁla‘r’na:‘g"‘rso%%'ﬁﬁa‘?%%%"% gcifie in
another String object and returns the cof’?ﬁ{%ﬁgﬂ%n lsv%ﬁlﬁte'?q'l"f"f‘ BY9A% i on
does not find a correspondi ng value in tﬁ}éo B A1 it returns a null
val ue. String | ookuggneicktigg St ri ng) Par aReti&y onlfRe leigthUeailiny thavkdrioPgbeilr | NO)
String to ook up, |ookup table Return Typemivé fstdedlafchiitih, Val ue found in the
| ookup table, or a null value The follow ng function |ooks up a String

obj ect in a |Bipkysonventns iprcthé defeult messager-dpecifigi bytergrdot batanaydadndidduatins t he

correspopgl e ti ' I ' ue in
©0 tho | Beqeef SlsiCronisfctol i, TR AR AtveidrDlecBaidis SR RRG MedBe. T, | 0
obj ect. 8tchiderg | ookup(String, String, String) Paraneter Type Val ue

(String, String, Sg%@%o | ook up, | ookup tae ot 1fiéasult val ue -66
18 July 2003 WO 99127138 Return Type i ng Val ue found
in the | ookup tab§ignedainsighed 2tef aul t val u€CompieiEnenunfberivg 8alHe 31 irdiredbasad
State is defined as a String object. StawellalUnsighedxopesarepBoniotéd¥0thd kit er
abbreviation for the nanme of one of thregrgdrdhwsiniegeal thse iRecial] IShotid®e For

anot her message) the user need the full Rawe tiat Jdvhechided M arbirdy Detisios

object. If no full nane corresponds to tb@m?@mqwaaﬁdmmuﬁgi@e&mgs,want t he
String obIj ect to contain "N A". The user would enter the function as
fol | ows: IEEBRGHM0aveabdquble:(3985 speqifisationhr yNheap bemaedfortdisnaswellan integerBits=
Virginia ", "N A") 10 If the val ue of St aadLopgBitscepyerters providedipithedioatoul d
return a String object whose value is and Double classes. It should be noted that this

may only be supported on platforms of a native

float type.

Packed decimal
Converters may produce or consume more than one Java type. For example, a native float
5 converter can reasonably map to a Float, Double, Integer, Long or String, among others. All
converters implement a native converter interface, which specifies an “Object load(Class, ...)” and
“void store(Object ... )" functionality. However, the actual subclass produced depends on which
other converter interfaces are implemented by the object. These are essentially marker interfaces,
which do not contribute to any new methods., For exampie, a DoubleConverter, IntegerConverter,
10  StringConverter, and so forth may be used in the system 100 without departing from the true spirit
and scope of the present invention. A configuration tool, such as a graphical user interface (GUI)
can, through class introspection, determine an appropriate list of converters to present for use ina
particular case. Inside the load and store methods, the converter examines which of its supported
interfaces it implements corresponding to a class the Object is an “instanceof’ or the supplied Class.
15 The generic Object returned or processed is now actually of a proper subtype.
Markers
Markers may be thought of as syntactic sugar, useful both as field delimiters and individual

item tokens. All objects. whether sections or items, may include a leading marker, trailing marker,



"Virginia". |owercase This function converts all characters in a String
object to lowercase. String | owercase(String) 15 Paraneter Ty @ 3
(String) String to convert - Return Type Value String Resulting rrng
replaceString 20 This function searches a String object for a particul ar
String object, replaces the found String object with a replacenent String
object, and returns the String object with the replacenent String in place.
| f the funowbeorsmannot find the String to replace, it ret uP@BUSHRIEBring it
searched wi thout changing it. ZS String replaceString(String, String, String)

Par anet er ?/pe Val ue (String, Strlng Strin %F‘?trlng to replace) repl acenent
String, %bpitndnaesoxiange HithrgirerentlyRrsiemea emBodimentof hinventipnyihels arethiesc ement

String igsinaeer dGmbis ATRb BrmisTBRIAGES a fixed PRI AaRAng 8 Ssthok URYIE RfkeAS a
String object. For addresses in the state of Virginia, the value in Addr ess

somet i mePeSYItERAbG RANERST p Uinjcade String ot latmaaaeo\m thepglive chamaptarenceding. 13
Jul'y 200G siAenRder chird 29 8 wifidP6 oM et Burrdrid®s dx'csﬁ[mcﬂ BR%btRolSL sty 1 O/akEd ect

that contains the value of Address, but with the full nanme of the state

substd t ut asefulder ingdieating thév snaes errbinary,padding: msamai femaéﬂcexﬁésed melters@havag
fol | ows: a&srmhﬁl%ﬁwm ézﬁgblbéect Mlﬁgtg;sreaésed'\@ s.%améd%&mnehf HoP ExafiHld! e Of

Addr ess vvere "Rest on, function would return a Stri ngbobj ect
whose 5 m@rker@air§XRésnd)ﬁ/ X+ woptlhbegome K€ ustomers>ang é@e‘vemerwmlydf werdd

sear che nd word
wth angfﬁmﬁ%%ngwhg{egéeﬁ%g?ﬂﬁdéﬂﬂc l"g‘::“ti h\?\n&%aﬂ ?ﬁ%‘fo 9@5 e?éerrent wor d

in pIaceQLIE&gL/M&BMn can only find the speC|f|ed word within the String

bj f th t x
Fe{‘te | ulst i fi 2’3‘%5“31‘1‘ {?wg%g‘@f’ﬁggg ] g‘%’%cﬁ@k ‘?‘\Aeeg@b;%\r/\hl t e, lfgl?e
and (3) mptgldatajsmﬁeﬁ.weﬁivmpmahsmw ofany l@g%m&mamm%wwsfw
space. d,a v&mﬁ p&%ﬁim kﬁ@va%chg g mclwoégmodat it tdd{ﬁan&amb%tsenesm Irs

sear che angi ng | ng re rd(String, String, Strin
Par anet ethe Mgssage/aA sat ofl @ndi€ions tmgerswhm}ngpt@mi iteg)s Ry rqcegmaqs\l in aecordanes] va ment
wor d, Stt;]+§,g_ @@gﬁog%lﬁg}surn Type Value String String with replacement

word in p nessage item naned Address is defined as a String
obj et . For a(ﬁnls@ssb@caswnwﬂmhﬁmctmnoﬁemlmm aad @ delirhiter forlan empty fidibises s

somet i | e cﬂg 99%&43%&%}%@%8&@&%% ' it Ofﬁ%mma% Keasage, the

user rrn at contalns t SS ut with the
full namlxbef,,thvéeys mamnﬁnmpmc ufpethéreonditien ihwhiely optional itemymay be recognizgd d

enter t r%&)&x Gt Q 2bgsk® hﬁ&?f&? séls fdékﬁﬁcam'{d\/ﬁﬁ We3RAE of Cit. default

MsgDef . A dr ess é&% w ?s ress were "Bethesd N%qje

functio rﬁmﬁ_’,\gp@rgumems,ryeaar@mt m}dmgp aould arise if all of the opnona.i arguments come at the
20  end of the list and the section end is detected, the parse is successful. In general, whenever a user

fails to parse a field correctly, and the field is optional, the user skips to the next field and tries

again until the end of the section is reached. A section with a trailing marker (or end-of-file) would

be required here. At the end of the section, if non-optional items have not been assigned a value,

the parse fails. This would not guarantee correct resulits if the format of successive items would be
!5 ambiguous.

Defaults work differently, as per whether this is a section or an item. Message metadata for
an item holds a default object. By default, if the object supports the cloneable interface, the object
is cloned from the metadata to the message instance. If it does not support the interface, the value
is stored as a String in the metadata. along with its class and the Java Reflection API is used to

0 invoke the object’s String-based constructor to supply the message with an object. For sections, the
default is a link to another persistently-stored message definition. The top-level section of the
referenced message definition would be grafted into the message metadata and a message of the
combined structure would bes produced.

Linked and Transient Items
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25 whose value is "Bethesda, Maryland 20904". sizeOO There are two versions
of this function. The follow ng function determ nes the size csllfsﬁl dd3ng
object and returns the size as a Long object. 30 Long sizeO (St

Paranet er Type Value (String) String whose size to determ ne -b8 18 July
2003 WO 001 29924 PCT/ US99f 17238 Return Type Val ue Long Size of the String
The followi ng function determ nes the size of a ByteArray object and
returns the woaersasa Long object. . 5 Long sizeO (Byt eArr apgT/Bsa9amsser
Type Val ue (ByteArray) ByteArray whose size to detem-ine Return Type Val ue
Long Size of the ByteArray 10 stringToBigDecimal This function converts a
String object MOQCB?SQS’E%‘&C@&P iptsih cnbmgglﬁer:?mpleserammmegseﬂeﬁhyw| ngj
Par amet er roly fanaliddes wodld Adt Wantdh idcfife tHEs &RV the ﬂirﬁl EﬁBMEd"l' meYdase ﬁ\‘@&d&@d )
Bi gDeci mal Resul ting BigDecinmal strin~ToBool ean This function converts a

String obfewever beqauisibisselfreviggns frpm thedength af te Javia graspressatinaihe tahlg) In bis
Par amet er k¥ iRe A@elﬁ?ay@h&da cg),e 1%51'1(&&‘95 thsieAN YA tenifRlarily add¥dPS tﬁé%éé&‘aﬁgﬂﬁﬁ ean

Resul ting Bool ean stfin~ToCal endar :5 There are two versions of
f unct i dn. remaved once sk taje hasheen byt @tﬂrﬂﬁé?‘% gnghissway.the usey raan conpBiguse TRESSARSar

obj ect. shmmﬁa@a{ el 10Ed 1077 cﬁe@h@&m{y&%},{e&m&s@é rmg.)s iPfnonB Bask.0
convert 0 Return Type Val ue Cal endar Resul ting Cal endar -
the table length were determined without a count indicator, it would not produce that integer field

in the node. Tables should be isomorphic in this case, so the argument should be transient.
Continuing on with the above example, one may note that there is an inherent connection
10  between the count and the table. As a result, both will be marked as having a link relationship.
Both will additionally hold onto the relative and absolute pathname of the other object, plus a
status indicator in their accessors as seen below.
COUNT-PROVIDER
COUNT-USER
15 LENGTH-PROVIDER
LENGTH-USER
REDEFINE-PROVIDER
REDEFINE-USER
In the case of redefines, the provider either provides a string or integral discriminant. The provider
20  item must appear, in the parsing direction, before its user in the traversal and conversion. In the
formatting direction, the provider is first written with a placeholder and subsequently filled in with
its proper value. It should be noted that the count provider must use a fixed length format for the
above to work.
Validation Clauses and Relationships
25 The message definition has placeholders in its metadata items for a list of validation clauses

and inter-message relations. In accordance with a presently preferred embodiment of the invention,

validation clauses are all run on the converted message only after the entire message has been

converted. The object design does, however, permit per-item validation clauses if desired. There is

also a placeholder to specify relations between columns of a table in one message and columns in
30  another one. This facilitates mapping of values and joins.

The manner is which message may be created, without and with converting the raw data, is
shown in Figs. 13 and 14. Fig. 13 illustrates one method 1340 without converting the raw data that
begins at the application 541.
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18 July 2003 WO 00l 29924 PCTNS99127238 The foll ow ng function converts a
String object to a Cal endar object, using a format mask to |nt ook he
String object. ' ' Calendar stri ngToCaI endar (String, String) Par amgter Type
Value 5 (String,String) String to convert, format nmask Return Type Val ue
Cal endar Resulting Cal endar Exanple: A nessage item nanmed Dat ePurchased is
defined as a String object that contains a date in | 0 the format M d/yy.
For anot henygeesdge) the user need the Cal endar equi val entPCIUSNATZE ue of
Dat ePur chased in a Cal endar object. The user would enter the function as
follows: stringToCal endar (MsgDef.DatePurchased, "M d/ yy'; | f the val ue of
Dat ePur chasedhases cteated 8y upty mcssegef(a #c t PeeDefstratsNewinstances) atdBahdad thebj ect

whose v aéngﬁ% hﬁss&&q]; ‘ﬁ?}?}“la\fé%l vﬁ&ttpgépﬁfg%ﬂ%r&fa]tﬁmu&p&g mebsagSdefinllioh QPpyPioe There

are two VErsi ons- o l'ow hg functron converts a String
obj ect tb mes:Bgeiipstenasi3ais. thibocrbated. SThei mgmmmeq S’t“lolthﬂg)callpﬁtaget@“gfrype

val ue ;0 é%l: ;{Bﬁéaﬁ?}fdr ! unc% CaehRISEG P11 Rﬁd‘i&l%{c@‘ Bsel| cmgploet@g%g;?ﬂcsd J

Doubl e The i on converts a r|ng01ec e obj ect
usind a B36Pmat mask to interpret the String object. :5 Double stringT

S
P et et YIS b el FRI AR R SRR ESATE Bl I
Doubl e Ahcrbegmmg anphcatmmsmdﬁd' datall{lﬂss racsivetbfromead aa;szcauo@twe;gm Binpyt t hat
t th
contai ns eaSE?% 1S Cal.'Fat%C[TqLi Qﬁlocﬁng P g%te(? Wﬂﬁ E%%B#ge%%%gﬁhc%:tﬂ%f %Cﬂﬁ{a lqli)é % e, e

user neeq user would enter
t he f uncilsooawasnverdiormoinformatiéf). The application specific data 1410, by way of the accessors and

10  converters 1440 is sent to a message instance 1450, which also receives the information populated
in the empty document at 1430. For example, this may be done by:
DocDef.createDocumentFromFile
The API supports both of the following methods to create the message:
DocDef.createDocumentFromFile
15 DocDef.cree;teDocumentFromBytes
Then, through other accessors and converters 1460, the message can be converted into another
application’s application specific data 1470 and received by that application 1480.

Referring now to Figs. 15(a) through 15(d), the benefits of the message object accordmg to

the present invention will now be described. Fig. 15(a) illustrates one method 1510 of creating a
20 message without converting raw application data in accordance with the present invention.

An empty message is created by the application 1512 as a first step. This is done by
creating a message definition 512 (e.g., “‘def;/initialize elsewhere
def.createEmptyDocument(docname);”). The application API 1514 iscoupled to the message
definition API 1516, in order to populate the message by use of the message definition API 1516.

)5 The, message defaults may next be applied (e.g., “def.applyDocumentDefaultValues(docname)”),
and a message instance 1518 is, thus, created. The reverse method 1520 is shown in Fig. 15(b)
where the message instance 1522 is sent through the message definition API 1524, which is
coupled to the application API 1526, and is used to populate field values. The message is then sent
to the application 1528.

i0 Creating messages with conversion of application data is a more difficult matter. As shown
iﬁ Fig. 15(c), a method 1530 of converting messages according to the present invention from an
application 1532 to a message instance 1538 begins with the message being sent from the

application 1532 through a converter. The message definition API 1536 creates an empty message,
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18 July 2003 WO OQ 79974 PGINS99/ 27238 stringToDoubl e (MsgCef. Tot al Cost,

“##, ###. ##") |f the value of Total Cost were "5, 137.29", the fqgghg%ogmul d
return a' Double obj ect whose value is 5137.29. stri ngToI nt eger Ther e
are two versions of this function. The follow ng function converts a String
object to an Integer object. Integer stringTolnteger(String) Paraneter Type
Value (String) ~ String to convert 10 Return Type Val ue Integer ~ Resulting
I nteger TheywfPlohedsng function converts a String object to mAnddIeRsy
object, using a tormat nmask to interpret the String object. Integer

stri ngToI nteger(String, String) 15 Paraneter Type Value (String, String)

Stri nlg tpop:mbseuietemﬁtpmmgmwﬂkthaﬂﬁmfmmwaepﬁmglm 1502 a@e kithée fromtal mgod nt eger
Exanpl e: i s def as a Strin

Ehat | conPaPHh SR FrrHEc RTRRIoN o heitSio M ARV RS s aBih e BHE  user
need t heprésdnuimvéitiofl Aot dxhyiplen a String Obj ect The user would enter the
function as follows; stringlql nteger té%/ls uantit “#,###) |f the

val ue of Quantity \/Q‘?cé’m%tg:lﬁ%’"'"qnh@ff/ E |'°tﬁ?eﬁ5‘UF(f“rd QMMEM&FS | nt eger obj ect
whosegval ue is 25 2540. stringTolqgdliZe 8ls8wiefe t WO versions of this
function. The follow ng function converts a String object to a Long object.
Long stri ngToLong(Strigg)crs@tebapmendifoWe(do&na@e(fsmam@ String to
convert turn Type Value -71 ~ S ~uiy Zoo3 WO 00l 29924 PCT/ US99I 29238
Long Resul'ting Long The follow ng function converts a String object to a
Long object, using a fdefereatelocumentiroerfytes(dobeartebiyraf/lobj ect. Long

B
Long10 message definition API 1544, to populate a file or byte array 1546 with the data from the message
instance 1532, and then to the application 1548. For example:
Document Definition def;//Add Accessors and Converters
Initialize elsewhere
def.storeDacumentToFile(filename)
15 or,
def.storeDocumentToBytes(bytel))
Class diagrams for similar such processes are shown in Figs. 16 and 17.
In accordance with another important aspect of the present invention, system 100 comprises
a distributed system. That is, the user can run the system components that make up the system 100
20  on one or more physical machines (i.e., hosts), but all of the components working together as one
application. Every component of system 100 is distributable across all supported platforms.
Agent-adapters 200 flexibly extend this to the participating applications. Key components of
system 100 (e.g., agent-adapters 200 or integration server 26) can, thus, be co-located with
applications, or accessed remotely, or both. Numerous deployment configurations are possible —
25  the environment is optimized to balance availability, performance and administration requirements.
Operators ~
The following table generally describes all of the currently contemplated system operators,
which a user can use to build expressions for message definitions, transformer definitions, and filter

definitions. System 100 supports these operators.

Operator Description
&& Logical “and”

Il Logical “or”
! Logical “not”

-48-



10 A nessage itemnaned CustIDis defined as a String object that contains
a nunber in the format #-, ###. For another nessage, the user Rgg t%hg:;val ue
of CustID in a Long object. The user would enter the function as 1yo | ows:
stringTotong (MsgDef.CustI D, "##, ###"1 If the value of CustlD were "10, 321
", the function would return a Long object whose value is |5 10321.
subarray This function finds a ByteArray object w thin another ByteAsay
obj ect and WQW®2AR4t he found ByteArray object. If the funcPCHNSRTAS: i nd
the ByteArray, it returns a null value. !0 ByteArray

subarray(Long, Long, Byt eArray) Par aggter Type Val ue (Long, Long, Byt eArray)
Position of the first byte of the ﬁ'&,&ﬂcé{; to find) position of the |ast
byte of the ByteAsay to fines Byt eAldgityl tdgail” contains the ByteArray to
find, positions start with 0 Return Type, Val ue ByteArray ByteArray that has
been found Exanple A rressagg‘item MEFM"FW s defined as a ByteArtay
obj ect. For another .5 nessage, thajssepiupeed the first eight bytes of
Array in a ByteArray object. The user would enter the function as foll ows:
subArray (0, 7, MsgDef.Array) substYhg™®5 18 July 2003 object. 5 10 15
wo oon99i a PcT~us99nR3a Thi ¢ functimiltiplicsiéna String object w thin another
String object and returns the found . String If the function cannot find the
String, it returns a null vdlue. (L9¥§'%ong, String) Return Type String
String substring(Long, Long, & ring) [Reddaet er Type Val ue Position of the
first character of the String to find, position of the |last character of
the String to find, String That corss HeanereAuae ;i ng to find Value String

t hat has been found > Greater than
>= Greater than or equal to
Functions

The table following on the next page generally describes all of the currently contemplated
system functions, which a user can use to build expressions for validating or filtering messages and
transforming message data. Each description includes what the function does, the parameters it

5  requires, and the value it returns.

When transforming message dats, the user typically uses these functions to take message
item values from input messages and create message item values for oufput messages. When
validating or filtering messages, the user usually uses these functions to create boolean expressior;s.
The parameter values for these functions can either be message items or constant (i.e., literal)

10  wvalues.
Data Type Literal Examples
Integer 1234, OxFF, 077, -1234
Long 1234, 1234L, -OxFF, 077L
Double 12.34
String “Sagavista”
Boolean true or false

BigDecimal 12.34a, where “a” means arbitrary precision
Calendar #DATE(2000, 2, 13)
#DATE_TIME(2000, 2, 13, 23, 59)
#DATE_FORMAT(“M/d/yyyy™, “2/13/2000™)
The system 100 also provides the functions described below. although a user can write the

user’s own functions for use with system 100.
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trimThis function renoves white space before and after a String object.
String trim(String) Paraneter Type Value (String) String obj eGh Jﬁl@%ﬂbﬂ"hi ch
to renove white space Return Type Value String _ Resulting String’ uppercase
This function converts all characters in a String object to uppercase.
String uppercase(String) Paraneter Type Value (String) String to convert 20
Return Type Value String Resulting String The exanpl es shown and descri bed
herei n abovavaeoe29spdt neant to limt the scope of the i nventRGIRIS99/27238
Accordingly, nodifications and variations according to the present
invention wll become apparent to those of ordjnary skill in the art,

W t hout departiEH%ﬁt—‘BEomthe spirit and scop&mme appended clains. -73

18 July 209R,0M 00119924 O gjgE, d éﬁe%ﬁgﬁl@é‘éﬂ%ﬂ@ ibcPlard S
S

PC TNS99177238 A system f or st &dls 3te Bhieh ¢ $t¥ecPlats ONMPUL €T
applications, conprising: an enterprise sagl ng system said enterprise

messagi ngighDesinaiiqBaddang neCangasa BigDeeintul sbject 16 o Bpolest objgepl | cations; a

dat abase storage system coupled to_said enterprise nessagi ng systen) said
dat abase PERsFEBE "gj/‘&‘k"ém st o¥PHYgTRe Bighesimal pbiget toa Pauble abigstor nat i on

confi gur gt pl ural¢ ; i ] ervice coupled to
sai d ent giép])jr%?@gﬁ%ggs gi ng s?/%r%(’gﬁ%aégﬁéﬁaﬁggkgﬁgg%%ééﬁgi conprising a data
t r ansf or wigDeoimatToGiring usi ngCérvertsiaBipDetinint bbjetras a String@bfettgur at i ons st or ed
in said gat abase, storage system and a rul es eval uation engi ne using the

rul es st OPernTRBigReeimaht abaSenvens 4 Beeleaserbisrs toBicRegimal abidct y of

agent - ad pled to i | S8 SO tem each

agent - adggélg‘{rﬂggﬁlgl ed to ascr%e’g'gg%% ?é@gégn%J%EF&sal d&g’gf%ﬁt er applications,
each agebboleadpSteing passi ng C@mseagLBodledn/ebistt ad Siriggibljeqer i se nessagi ng
system and sai d respective conputer application; and a nessage schema
oper at i nGRFHAEO/ECt i on wi $9nvers yC objgetse apuingebisst se |15 i ndi vi dual

TeSSage ghilides’ [ OM | e O o BRRldniA bR darral R Snd g accor ding to
claim1, ereln said int e O RHth R theHitke HafeSs f¥ ﬁ‘g’meg‘iﬂjk%r%ﬁ%g er i nes

nmessages received from sai ¢ glg&)@ése messagi ng sys performnms

content-based routing of nessages to said conputer applications. 3. The

syst em adeublefloBigDeoingdll ai M 1Convars £Douklacljes 8 o Bireimahoipdter transl at es

nmessages bei’i&n passed from said enterprise nmessaging systemto said
R

respecti § Pf&r appl i catIMYATS# Bavble Bjeqtios Loraeliecdto a respective
conput er 4@ ro8&hE 0N f or mMateo Bk 4§ hatkH &3 tcm;gmg%-egei ng passed from said
respective conputér application to sald ant erpris rf!essagl ng system from
t he respéuodSting conput er apBearches fona Swingabjetowithie amofler String@bjeett .
and returns the position of the found String’s first character
within the other String
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4. The system according to claim1l1, wherein each said agent-adapter further
passes nessages between ot her said agent-adapters and said respe J &R
conput er application. 5. The system according to claim 1, wherein’each said
agent - adapter conpri ses an adapter portion and an agent portion

encapsul ati ng said adapter portion. -74 18 July 2003 WO 001 29924

PC T/ US99I1 27238 6. The system according to claim1, wherein each said
agent - adapt avo com9g4i ses one or nore adapter portions and arPCIgésee/27288 ti on
encapsul ating all of said one or nore adapter portions. 7. An inproved
enterprise application integration systemincluding an agent-adapter for
use therein, tiungtiepr ovenent conprising: a i co~gured for a selected

>
one of t terprise appligati,ons: an ent sgr.vi ce hostin ai d adapter;
5 a rressgglg%éq‘ei nition for §535W°6?°,r3r§1r§r % tgpg&}g éﬂgégmg‘élﬁlf adapt er
will produce) receive, or rBYNPRftheord s frscharaeter M IHE SUDE Jqapter to
sai d sel godRu@pt er pri se appkdrdé foP 8 :St3mElobjRARSthindnothéFBl-AFRBjeLNT said
adapter through sai d connechidigniRaBoolddn®bleePr ovenent according to claim
7, wherein said adapter is selected fromthe .group consisting of a source
adapt er , fennd¥fogbt adapter, Searehes forackenyd evithinSiring laeptiasiiretathapt er. 9. A
met hod for passing nmessagesBbeleavsabject first conputer application and a
second cQ er application,, gonpr,i Sin e.steps of providing,a first
nessage ﬁgﬁé#g a first datal ﬂ&f)ﬁ?%‘%" FIIaE‘Pd%(?ﬁ%ﬁ‘ta@?”ﬁ’ﬁ?ﬁt*‘%QPﬁBﬁ?

publ i shing said first nessaft™%8ey h%‘r‘fn a first published nessage;

converti penvetd first data andssa!e%o&,u{ﬁta@amdhﬁm&tmsaaa@m%&gﬁecond dat a
to obtain a second message; ofiiihiepdtioBfecbai d second message to obtain a
second published nessage; and providing said second published nessage to
sai d secge¥eanput er appl i cBindothe yé0 in FiCalendartobjtctand catwhisthe year ad ai m 9,
further conprising the stepsnbfegerapstati ng said first nessage froma first
conput er i gation format ;to a systemfor ri.or to publishing said
first ne§§‘2§g?“9‘gnd transl at P#FS aﬁs gsi%ﬁﬂ%“é?g(ﬁ%shg{ia 'g’;\@'eml?qnom sai d
system format to a-second 5JRPHEE BEH TRBOW rat prior to providing
sai d seceiiggePrdstinghed NMessaggnvefls &jntegte6Ejes 162 BRI 8kje@PP! i cation. -75

isAlpha Determines whether all characters in a String object are
alphabetic and returns a Boolean object

_isAlphaNumeric Determines whether all characters in a String object are
alphanumeric and returns a Boolean object

isNumeric Determines whether all characters in a String object are
numeric and returns a Boolean object

justifyCenter Creates a String object of a specified length and centers
another String object within it

JjustifyLeft Creates a String object of a specified length and left
justifies another String object within it

justifyRight Creates a String object of a specified length and right
justifies another String object within it

longToBigDecimal Converts a Long object to a BigDecimal object

longToBoolean Converts a Long object to a Boolean object

longToDouble Converts a Long object to a Double object

longToString Converts a Long object to a String object

lookup Looks up a String object in a lookup table specified in

another String object and returns the corresponding value

lowercase Converts all characters in a String object to lowercase
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18 July 2003 WD 00f 29924 PCTI US99177238 11. The method according to 9)
wherein said step of converting said first data conpri ses: reqllseﬁéjﬁg3sai d
second data from a database; and receiving said second data from sal

dat abase. 12. An agent-adapter for use in an enterprise application
integration system which integrates a plurality of enterprise
applications) conprising: an adapter configured for a selected one of the
enterprise aRidogddakONs; an agent service hosting said adappegfystoiessage
definition for each of a plurality of nessages said adapter will produce,
receive, or reply to; means for connecting said adapter to said sel ected
enterprise appli 40n; and neans for inple i sai d adapter through
sai d connecti ngiﬁl?régrbr{s?. 13. The agent-adapte%édgg‘rg‘ndi ng to claiml2, wherein
sai d adapteptaceSirisg! ect ed f r oBedrdhes g8wiip objecrfbsd pardeutdr Saing@Ujeae adapter) a
target adapter, a reply adapteplatesaheifoind Sieftig objectadiareplackéhent Biréhg
agent - adapt er according to Cbijedhzhd fermhiethe iStrinpeitibcaalpihe feplodidnt Ses a
source adapter and further cemppisplag neans for designating sel ected ones
of a plurality of targets said source adapter is adapted to send one or
nore nessEFESEWeRl The agent Sesches ebtring obieeli fag? pastiilagwerd seplaggsaheei n sai d
adapter conprises a target affapd@erdwith & ieplepement yiaph ard raymsthe Stringor

desi gnating sel ect ed ones of okieqsMithhej replagsmesbwerddg Plegeom whi ch sai d t ar get

adapter i F%pt ed to receiv r S IBSA - adapt er
accordi ng§ 0 claim13) wher eggﬁlg:%n méc-rf%ft: EL%gﬁg?Eecéépaang‘gT@q’ggétpt er and
€

further conprising neans for desSignhating selec ones of a plurality of
request er srihgToBigDecimal d r epCynveftsd Seing iojeato @BigDécimal ebjdctone or nore reply
messages. -76_ 18 July 2003 WO 00/29914 PGI/US99129238 17. A method for
passi ng nitsagieiooleanween a f Corvertedfing objeatdp ifoatermebieptd a second conput er
applicati ri.sing the steps of. providin fiLrst. message having a
first dat %{H%’go%%gl first C§w{'§p&ﬁg§5pﬁga&‘9%@=gﬂ Ioljsfﬁ?ng said first

message t ariggfeDoubR first pubbmveResSiHaE SBREL o @DVEBBIoBRctsai d first data of
said first published nessage to a second data to obtain a second nessage;

stringTolnteger Converts a_String object to an Integer object

stringToLong Converts a String object to a Long object

Subarray Finds a ByteArray object within another ByteArray object
and returns the fpund ByteArray object ]

substring Finds a String object within another String object and
returns the found String object

trim Removes white space from before and after a String

uppercase Converts all characters in a String object to uppercase

addToDate

This function adds a Long object that specifies a certain number of days to a Calendar
object date and returns the resulting Calendar object date.

5 Calendar addToDate(Calendar,Long)
Parameter Type Value
(Calendar,Long) Date, number of days to add to the date
Return Type Value
Calendar Resulting date
10 Example:

A message item named DatePurchased is defined as a Calendar object. For another
message, the user need the value of DatePurchased plus five days in a Calendar object. The user
would enter the function as follows:

addToDate (MsgDef.DatePurchased, 5)
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publ i shing said second nessage to obtain a second published nessage; and
provi di ng said second published nessage to said second conput e{g July 2003
application. 18. The nethod according to claim 17, further conpri &Y ng the
steps of translating said f rst nessage froma first conputer application
format to a systemformat prior to publishing said first nessage; and
transl-ati ng said second published nessage fromsaid systemformat to a
second conpuyevo/egd i cation format prior to providing sai d rammsyspedl i shed
nmessage to said second conputer application. 19. The nethod according to
18, wherein said step of converting said first data conprises: requesting
3 ai dbs ec dindle dah@offnaw?ﬁagﬁam wbagquivﬂad 16 Faﬁa@ 0y 2]9m.dnﬁsfemad w@&ld&etfuh&[? sai d
at abase., 20. The t hod, accor di t aim1 urt-her conprising the
steps of CSECBW&F-W@‘ 5 Yi‘é}ﬁt‘%?q“b"é‘ﬁﬂ?‘ﬁ%lcé%‘a’?'g]ﬁ' googel ected one of said

conput er applications; providing an agent service to host said adapter;
defining a ne SHIS gﬁBiB%]tcjmon for each of a plurality of nessages said
adapter will gimhe@uee,—ﬁeeei ve, or reply to; and connecting said adapter
to sel ected c®hiptiinetionxppierts aBigiecindl objlect ta.a Benlean ghjécse appl i cation

i nteggation syst.emt.hat .integrate lurality of enterprise applications,
each %f michﬁﬂ%!%%%gﬁ%%'ﬂi}@?ﬁv" Z?ﬁgpgc ﬁmat for creating, sending,
receiving, stBarameer Bypel pro¥slasi ng a plurality of nmessages, the inprovenent
conpri sing: ap,.aqent -.adapteg. tncluding a plurality of adapters encapsul ated
by an agent; @a'gﬁﬁ’rﬁlﬁ eacﬁélgpegl °|Sg’ﬂ|‘f°5tl ity of adapters encapsul ated by
sai d agent i nRetudeFypaeans fVslupeWhew m ng a discrete function while

encapsul at ed said agent. . 77 ,. ~18 July 2003 01 29924 PCT/ US99/ 27238
22. The irrpro@é%qﬁ‘t accordi%et?IEP%ﬁ’ngéi%ymg‘Fé’l&}%gﬁ? agent further
conplbéses a plurality of obfswet Bightvaealdslot herein, each of said plurality
of objects adapted to performa discrete function. 23. The i nprovenent
according to claim?22, wherein a first of said plurality of objets enbedded
in sai d agent bigDedimelToBoubly i ses nmeans for managi ng connections of said
agent - adapt er 2 I %%P) : ity of enterprise

appl i cations gﬁghﬁgg&g}g\{e&% .&ﬁ%gf’]ﬁ%?ge?ﬁgﬁ?oyg%or ding to claim 23,
wher ei n a secBoublebigDgeithajoBoable(BigBécimbl)ect s enbedded i n sai d agent

further conprpgﬁetﬁgag fory, aging errors detected in said agentadapter
bet ween sel ecte i f the%lqr ality of enterprise applications and the
syst &m 25. TRigDegimal enent BigBedimal tagonvertc| ai m 23, wherein a third of said
plurality of g%@g&?genbed gdud N said agent further conprises neans for
managing a tr tion e%lurality of
Double Resulting Double
bigDecimalToLong
This function converts a BigDecimal object to a Long object.
20 Long bigDecimalToLong(BigDecimal)
Parameter Type Value
(BigDecimal) BigDecimal to convert
Return Type Value
Long Resulting Long
25 bigDecimalToString

This function converts a BigDecimal object to a String object.
String bigDecimalToString(BigDecimal)

Parameter Type Value

(BigDecimal) BigDecimal to convert
30 Return Type Value
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nmessages W thin said agent-adapter between selected ones of the plurality
of enterprise applications and the system 26. The i nprovenent ? qo% ing to
claim?22, further conprising a plurality of nodes and a pl ural? §u¥) stem
services resident on said nodes. 27. The inprovenent according to claim 26,
wherein said agent further conprises a plurality of objects enbedded
therein, each of said plurality of objects adapted to performa discrete
function. 28, The inprovenment according to claim 27, wherei aid
plurality of ‘%‘b#@gézgperrbedded in said agent is adapted to perfor mgl?{%ss
respective function at any one of said plurality of nodes. 29. The
i nprovenent ac ing to cl & . rein each of said plurality of
obj ect s enbeddgtg&'?n sai d ag?ril{g"lﬁlégasﬁg%t ed to performits respective
function in conjunction with respective ones of said objects enbedded in
anot her agent jdahfoii¥dicaal _78_ 18 July 2003 WO 001 29924 PCTNS991 27238
30. A system fOT, : a plurality of, conpuaieé, appl i cati ons,
conpri sing: anThinfusgtion convess 3 Begleagobjeat teaPiedernat Abletpri se nmessagi ng
system passi NOpEBRGHALSodEnIRARDEAIGRORAALT appl i cations; a database

oupl e d i

storage system d to said enterprise nessaging system said database
storagé syst enPaameteriyps pl u¥alleéty of data transformation configurations
and a pluralityafeafyul €s; anghdit£4qsabdven service coupled to said enterprise
nmessagi ng system sa?i d integration server conprising a data transfornmation
engi ne usi ng tRetumaypet r ansf ¥elnait When confi gurations stored in said database
storage systenpaifd.gal Ul €s eyal ugdg ide using the rubs stored in said
dat abase 10 storage system ,and a plurality of agent-adapters coupled to
sai d enterprise messagi ng sy®t emBaodeen isfglsat - adapter coupled to a
respective one of said conputer applications) each agent-adapter passing
messagles bet ween said enterprise nessagi hg system and sai d respective
comput 8 appl i apkoloag  The system according to claim 30, further
conprising: a 1RSHAonSGRAHME a Hodlchh BbjBd téa Bbag 6bjédty of message el ements; a
plurality of accessors, each of which is adapted for a selected one of said
conput er appliE’&'Eﬂ'!ﬂ?é‘,a“EﬁH°’t8(B?q]?"é‘l)jty of converters) each bf which is
adapted for a pﬁ{ugag@ﬁne o¥alg@i d conputer applications and adapted to be
coupled to sel €cted ones of Saird plurality of accessors; wherein selected
ones of said p@PPEP'i‘)ty of rregg%l&’é”@F%‘H’éﬁts corresponding to one of said
conputer applinahﬁ,o_pjieare adggi.edwhen be accessed and converted for

comuni cation W anot her of. sai'd conputer applications. 32. The system
according to clefem 31, wherelln sBePlMPITENS ty of accessors and said
plurality of converters arc ¢ st radydaads faleoughout the system

booleanToString

This function converts a Boolean object to a String object.
20 String booleanToString(Boolean)

Parameter Type Value

(Boolean) Boolean to convert

Return Type Value

String Resulting String
25 calendarToString

There are two versions of this function.
The following function converts a Calendar object to a String object.
String calendarToString(Calendar)
Parameter Type Value
30 (Calendar) Calendar to convert

-54-



_79 . A(S. AAy. Ah9. Any. AU. A A . An. A. A A9. Ay. A. A% A% A. . AU. AYy. A.y. A

9. AUL. A3. A9. A L.Ar.A . A9. Af.A ASL. AAr. Af.AA A . .AY. A

f o AAL. Ay9. AA . AFyr. Ar. A39. AU, A39. A . AY . AAL. Af . AUF. A9f r. Ah_. A JWX2R03 a9 A
% A. A A3. AL A . A Ay. Al . A AA9. AUL. A% A. Ahf L. A. AA. AS. A9. Ah. AAy9. A&y. A
UATf.AMfPI9"6][ gt u

] {vaql gb] X] ca] ca] ca] ca] ca] ca] ca] cal] caU] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]
c”a] ca] ca] cva) eu®93al] ca] cRa] cal] ca] ca PCT/US99/27238 -

1] " 8##$IWBORBREH c' ' " ! (*,!,~xsmhc”XV] ca] ca] ca] caV] ca] caV]ca] ca]ca]ca]ca]c
aU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] cal] ca] ca] ca] ca

! U] - q.U]. / s]:Lzl]]Bﬂ]EﬁaM]77\N]88:§&__W]S::]:::]C>>} ??L@Q]@t Oj] e EJ]\/] c!a] c!a] c!a] ca] ca] ca]ca
Ul ca] ca] ca] cad,gal cal cal ca] lee]s ﬁ%g\/] ca] ca] ca] caU]-cal] ca] ca] ca]ca] ca]ca]c
a] ca] ca! @A+BBBE FFNGH 1 1 1 I'T] @? I ELL\ M OORRRRSST{vgke [ V] ca] ca] ca] c*a] c”
a] ca] ca] ca] caltedplinyiogfunctjopapavsits aCalshdaa dbisaUp aftring abitkc niesd ommaajaskhioca] ca
]ca]ca]c &! Tél'd;1 %’I yc\(l—|Zf ["\])]]"~AA" " jd.eegg) h,i3i G #k*k7kCk{vpkfa\ VU] c
a] ca] ca] gﬁ‘ce{'ﬂﬁ % a"ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca¥ ca] ca] cStriag chleaddrT aStting{Caldwba,Stigg) Rgt qq9r 7sCssst t 6v>vKv W evwOMw* X Nx
XX&y~ytoj e’ [ al cal cal a] ca] ca] cal] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] c”a] CM caj ﬁ%&] ca] caU] ca! &gyyyzkzvzz{{{R || %4 ~}}! ~k~~Z

| vpkf a\ W ] ca](€alendarString] c/Gdldndar to tarjvert] fomhatahask] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca]lg e g] caj ca‘} @J ca] ca! xZl JA t44T~ytoj e [ V] ca] ca] ca] ca] ca] ca]
cal ca] ca] ca] U] ca] ] ca] ca] ca] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] caU
] ca] ca] ca! " SSthifigmec Lez E{ vl Reafitihg Stdng dbftieaformitsptaifddda tteahask] ca] cal ca] ca] ca
] ca] ¢a] ca] ca] cei%_ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca! EQQ hQ=0. 3KVI - - |
wgl gE?X] ] ca] clg’]a"k'fﬂ ‘a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca
] ca] ca] ca] ca] & ai¢$sagd tanp amjedd)atePuechhded A8 Jefided aha Chleadapdifject. Vidr emdthex] ca] ca] ca]
cal cal cal el S bt ke b arhe Ahe VA akaal C RS e A SRk APLER,S el o2l
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hpj \ ¥ C 5=Jz yakenekeralve@l Calidjec ™ al cal cal ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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1Y {| wgl gb] XSU]’eQ!] @b]"éﬂi Peehlera] ca] c*aU] cal] ca] ca] c”a] ca] c”a] ca] ca] cal]

cal] cajc a]ca] &alspel cagi,_%ﬂiiﬁca] ca]c”a] ca] ca
CkDV~4Mu} Qdp VU] ca] ca] c”al] ca] ca] c™a] ca] ca] ca] caV] ca] ca] ca]
ca] ca] ca] ca] c@ovblpka] ca] ca] ReblevalcondertraU] ca] ca] ca] ca] c”a e! ; E3;

HT[ ~* N[ $7K- } xspi ] ca] c%ca} ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca
] ca] ca] ca] c”a] cal ca a] ca] cha] ca] c”al] ca] ca
cj 2?3l czupkf akang] ca] ca] ca] cRgsukipe &prg] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] caU] calU] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca! VaT. wf cbj wh{upkfa\ W] ca] ca] ca]
ca] ca] cal] cay icsa! CE] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]c
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21 Turfe QXe! | wrrresd ark e adrGigts GattEafuaciona] cal ca] ca] ca] cal] ca] ca] ca] ca] cal cajc
a] ca] ca] ca] ca]ca] cal] ca] ca] ca] ca] ca] ca cal 9I I E| wr mh| wr mhc”? c
a} ca} ca} ca} ca}"@f} elé‘%‘t‘lall! @ﬂ%&"d‘}"ﬁ’&%"@é}acl%ﬂ]“g@]"gﬁlf aéi'j‘ 5} Ea} ca] C!’;I] cal] caﬂ] ]CL]
ca] ca] ca] ca] cag %Lsﬁﬂs*fﬁ){ézmm& ()-F "109z& ()- S 10%& ()-y- 10%& ()-
(10%&' ()-0S10%& ()-19"bC$10

109Z&' () - 910v2arameterkype ¢ ()_.‘.1.}191 t$1ocyzz& ()-f

109Z& () - 6a} " %ﬁﬁﬂp%& () - ! 1p8ao@Raver | ; MVA0%ZZ& ()-1 109Z& ()-!10%&
& ()- 10%Z& () d e zX9, 10z>
100Z&17) - nzm&w&izgs (2888 & () - Y110928& () - | 1909668 () - ! (NPALOYHHS! (
)-e f gt u  seifgV Resulting String
The following function converts a Double object to a String object, using a format mask to

format the String object.

String doubleToString(Double,String)

20 Parameter Type Value
(Double,String) Double to convert, format mask
Return Type Value
String Resulting String, in the format specified by the mask
Example:

25 A message item named Discount is defined as a Double object. For another message, the

user need the value of Discount in a String object, in the format #.##. The user would enter the
function as follows:

doubleToString (MsgDef.Discount, “#.##")
If the value of Discount were 0.04531, the function would return a String object whose value is
30  “0.05".

findString
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$1098b8b& ()-S! 9"10%b& ()-gD ] zX6mV 18 July 2003
| L3Z94.098b3b&" () -z! L3ZU%O%& ()-z110%& ()-! N+FY0%bhb& ()-S!;
+F94.0%b& () - S! &(3"10%b& ()-f-_= 11 1=F%40%q& ()-f! 6FILOWFVF& ()-f-
10%@8 {) - $10%@&' ()- 10b 10b 10bS= 10%& ()- !|"zX6_=

1, , $10%@0x | # FY4.0%c& ()-! FYd0v@e® () - FYd0%@
& ()-llF‘%iOg)iﬁ&’ 9984 1F940%q&' () -f| " 8##$$%88@B7= | 10@ PCT/US99/27238
1098 () - 95#100/@( )-zf, 8S

) R b AR g

10@4 C' (e, speckistiring object, it returns the position of the String’s first character within the other

- 8109838 g) C1-810988& ()-! (", Z%409BeBe& ()-! (, ZY40%BbBb& ()- !, , Z¥0% bFb&
'()-Fz 10988 ()--q../slwixlyiz1wxVB7 ! 10b 10b 10b=
10%& () - ! 4$108MbfndString@tring)Sag) () - ! +" 10% . & () -! +" 109%b& ()-2z1111V234dBM
B7 !

10b! s$109% \»* etex: & (Ylre 10008 ()-f" 10%& () - FL0%& () - s$10%& () - 45
6 X7 7W88WU6 VB /(SHing,String) String to search, String to find
10%& ()~ N, " 10(@ ()79 SSI00&' () - | SSLOMEYE: () - | 35109809 () - ! S$10% b*b
& ()-8::<<<S : F10%b -y&9- 10%& ()- 7109 )-1& FUAL0%& ()-!
& FYL0%bE’ () Eddy $10% () - \ Positionof theQfng '8 BHER' () - #3OHEE fourd,
10%& () -9%10%@x () - character within the other String
| -] String is not found
findWord

This function searches for a word within a String object. If the function finds the specified
word, it returns the position of the word’s first character within the String. The function can only
10 find the word when it is bounded by white space within the String.
Long findWord(String,String)

Parameter Type Value
(String,String) String to search, word to find
Return Type Value When
Long Position of the Word’s first Word is found
character within the String
-1 Word is not found
foundString
15 This function searches for a String object within another String object and returns a Boolean
object.

Boolean foundString(String,String)
Parameter Type Value

(String,String) String to search, String to find
20 Return Type Value When
Boolean True String is found

False String is not found

foundWord
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10! F$10%CC& ( BobledmPbHnEWerd(SormpSehfgs () -3F 109%& ()-"10%& ()- F
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5 (String,String) String to search, word to find
Return Type Value When
Boolean True Word is found

False Word is not found

getDate
10 This function finds the date in a Calendar object and returns the date as an Integer object.

Integer getDate(Calendar)
Parameter Type Value

(Calendar) Calendar to read
Return Type Value

15 Integer Resulting Integer, from 1 through 31
Example:

A message item named DatcPurchaseci isdefined as a Cafendar object. For another
message, the user need the date from the value of DatePurchased in an Integer object. The user
would enter the function as follows:

20 GetDate (MsgDef.DatePurchased)
If the value of DatePurchased were equivalent to February 13, 2000, the function would return an

Integer object whose value is 13.

getMonth
This function finds the month in a Calendar object and returns the month as an Integer

25 object.
Integer getMonth(Calendar)

Parameter Type Value

(Calendar) Calendar to read
Return Type Value

30 Integer Resulting Integer, from | through 12
Example:
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lets the user indicate the position of the token to retum.

If the String to parse contains a null value or the specified token position is out of range, the
function returns a null value. )

String getTokenAt(String,Integer)

15 Parameter Type Value
(String,Integer) . String to parse, position of the token to find (starting with 0)
Return Type Value '
String Indicated token, or a null value

The following function parses a String object into token, finds a particular token, and
20  returns the token as a String object. The function lets the user specify the character that delimits the
tokens and lets the user indicate the position of the token to find.
If the String to parse contains a null value or the specified token position is out of range, the
function returns a null value.
String getTokenAt(String,String,Integer)

25 Parameter Type Value
(String,String,Integer) String to parse, delimiter, position of the token to find
(starting with 0)
Return Type Value
String Indicated token, or a null value
Examples:

)} A message item named Date is defined as a String object that contains a date in the
30 format M/d/yy. For another message, the user need the month from the value of Date in a String

object. The user would enter the function as follows:
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If Date contained “02.13.00”, the function would return a String object whose value is “13™.

(3) A message item named Date is defined as a String object that contains a date in the
format M/d/yyyy. For another message, the user need the year from the value of Date in a String
10  object. The user would enter the function as follows:
getTokenAtMonth (MsgDef.Date, “/*, 2}
If Date contained “2/13/2000”, the function would return a String object whose value is “2000".

This function finds the year in a Calendar object and returns the year as an Integer object.
15 Integer getYear(Calendar)

Parameter Type Value )

(Calendar) Calendar to read

Return Type Value

Integer Resulting Integer
20 Example:

A message item named DatePurchased is defined as a Calendar object. For another
message, the user need the year from the value of DatePurchased in an Integer object. The user
would enter the function as follows:

getYear (MsgDef.DatePurchased)
25  If the value of DatePurchased were equivalent to February 13, 2000, the function would return an

Integer object whose value is 2000.

integerToString
There are two versions of this function.

The following function converts an Integer object to a String object.

30 String integerToString(Integer)
Parameter Type Value
(Integer) Integer to convert
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5 String integerToString(Integer,String)
Parameter Type Value
(Integer,String) Integer to convert, format mask
Return Type Value
String Resulting String, in the format specified by the mask
10 Example:

A message item named Quantity is defined as an Integer object. For another message, the
user need the value of Quantity in a String object, in the format ####. The user would enter the
function as follows:

IntegerToString (MsgDef.Quantity, “#, ¥##")
15 Ifthe value of Quantity were 2540, the function would return a String object whose value is
“2,540”.

isAlpha
This function determines whether all characters in a String object are alphabetic and returns

a Boolean object.

20 Boolean isAlpha(String)
" Parameter Type Value
(String) String to check
Return Type Value When
Boolean True All characters are alphabetic
25 False Not all character are alphabetic
isAlphaNumeric

This function determines whether all characters in a String object are alphanumeric and
returns a Boolean object.
Boolean isAlphaNumeric(String)

30 Parameter Type Value
(String) String to check
Return Type Value When
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isNumeric
This function determines whether all characters in a String object are numeric and returns a

5 Boolean object.

Boolean isNumeric(String)
Parameter Type Value
(String) String to check
Return Type Value When
10 Boolean True All characters are numeric

False Not all character are numeric

justifyCenter

There are two versions of this function.
The following function creates a String object of the length indicated by an Integer object
15  and centers a String object within it. If the centered String is shorter than the specified length, the
function pads the String on each side with an equal number of spaces. )
If the centered String is longer than the specified length, the function returns a null value.
String justifyCenter(String,Integer)

Parameter Type Value

20 (String,Integer) String to center, length of the String to return
Return Type Value
String Resulting String, or a null value

The following function creates a String object of the length indicated by an Integer object
and centers a String object within it. If the centered String is shorter than the specified length, the
25  function pads the String on each side with an equal number of characters specified in another
String. '
If the centered String is longer than the specified length, the function returns a null value.
String justifyCenter(String,Integer,String)

Parameter Type Value
(String,Integer,String) String to center, length of the String to return, and character
to use to pad the String
30 Return Type Value
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If the value of Name were “Wolfgang A. Mozart”, the funcuon would return a String object whose

value is “*Wolfgang A. Mozart*”.

justifyleft
10 There are two versions of this function.

The following function creates a String object of the length indicated by an Integer object
and left justifies a String object within it. If the left-justified String is shorter than the specified
length, the function pads the String with spaces on the right side.

If the left-justified String is longer-than the specified length, the function returns a null

15  value.
String justifyLeft(String,Integer)
) Parameter Type Value )
(String,Integer) String to left justify, length of the String to return
Return Type Value
20 String Resulting String, or a null value

The following function creates a String object of the length indicated by an Integer object
and left justifies a String object within it. If the left-justified String is shorter than the specified
length, the function pads the String on the right side with characters specified in another String.

If the left-justified String is longer than the specified length, the function returns a null

25  value,
String justifyLeft(String,Integer,String)
Parameter Type Value
(String,Integer, String) String to left justify, length of the String to return, and
character to use to pad the String
Return Type Value
String Resulting String, or a nuil value
30 Example:
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justifyRight
There are two versions of this function.
The following function creates a String object of the length indicated by an Integer object
10  and right justifies a String object within it. If the right-justified String is shorter than the specified
length, the function pads the String with spaces on the left side.
If the right-justified String is longer than the specified length, the function returns a null
value.

String justifyRight(String,Integer)

15 Parameter Type Value
(String,Integer) String to right justify, length of the String to return
Réturn Type Value '
String Resulting String, or a null value

The following function creates a String object of the length indicated by an Integer object
!0 and right justifies a String object within it. If the right-justified String is shorter than the specified
length, the function pads the String on the left side with characters specified in another String.
If the right-justified String is longer than the specified length, the function retumns a null
value.

String justifyRight(String,Integer,String)

'S5 Parameter Type Value
(String,Integer,String) String to right justify, length of the String to retumn, and
character to use to pad the String
Return Type Value
String Resulting String, or a null value
Example:

A message item named Name is defined as a String object. For another message, the user
0  need the value of Name, right justified in a String object of length 20. and padded if necessary with

asterisks (*). The user would enter the functio: as follows:
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(Long) Long to convert
Return Type Value
10 BigDecimal Resulting BigDecimal

longToBoolean
This function converts a Long object to a Boolean object.

Boolean longToBoolean(Long)
Parameter Type Value

15 (Long) Long to convert
Return Type | Value When
Boolean True Long is any value other than 0

False LongisO

longToDouble
20 This function converts a Long object to a Double object.

Double longToDouble(L.ong)
Parameter Type Value

(Long) Long to convert
Return Type Value

25 Double Resulting Double
longToString

There are two versions of this function.
The following function converts a Long object to a String object.
String longToString(Long)

30 Parameter Type Value
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Parameter Type
(Long,String) Long to convert, format mask
Return Type Value
10 String - Resulting String, in the format specified by the mask
Example:

A message item named CustID is defined as a Long object. For another message, the user
need the value of CustID in a String object, in the format ##,###. The user would enter the
function as follows:

15 longToString (MsgDef.CustID, “##,###")
If the value of CustID were 10321, the function would return a String object whose value is
*10,321™.

lookup
There are two versions of this function.

20 The following function looks up a String object in a lookup table specified in another String
object and returns the corresponding value. If the function does not find a corresponding value in
the lookup table, it returns a null value.

String lookup(String,String)

Parameter Type Value
15 (String,String) String to look up, lookup table
Return Type Value
String Value found in the lookup table, or a null value

The following function looks up a String object in a lookup table specified in another String
object and returns the corresponding value. If the function does not find a corresponding value in
0 the lookup table, it returns a default value specified in a third String object.
String lookup(String,String,String)
Parameter Type Value
(String,String,String) String to look up, lookup table. default value
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lookup (MsgDef.State, “MD =Maryland, PA =Pennsylvania, VA = Virginia”, “N/A")

10 If the value of State were “VA™, the function would return a String object whose value is
“Virginia”.

lowercase
This function converts all characters in a String object to lowercase.

String lowercase(String)

15 Parameter Type Value
(String) String to convert
) Return TXE'C Value
String Resulting String
replaceString
20 This function searches a String object for a particular String object, replaces the found
String object with a replacement String object, and returns the String object with the replacement
String in place.
If the function cannot find the String to replace, it returns the String it searched without
changing it.
25 String replaceString(String,String,String)
Parameter Type Value
(String,String,String ) String to replace, replacement String, String to search
Return Type Value
String String with replacement String in place
30 Example:

A message item named Address is defined as a String object. For addresses in the state of

Virginia, the value in Address sometimes inciudes the two-letter abbreviation VA. For another
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T ol a1 SSOUME/A): O SARRNGD A6cRIRIT TS () -1
<bC 1011

10%<& ()-L4 10%<& () - 3$100
3$10%x<&l @QV%@@&&#}iwrN&QW&VO)ZD#Q m%ﬁmgmﬂ Yeuld ersre 8 String)objset whose

100 11 Y" q,gl(eiggq{@onw;,gﬂ 04016 L$10% 0& () - 10< 10< 10<=10%& ()- & 82
10%& ()-zzCaBbC 10! I T1 S#10% 0& ()-!S- #109%&' (Y-S #10% 0& () - f &
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101111 $10% %lé&em 10% 0& () - SY" 10% 0& ()-f& 10% 0& () - S4" 10% 0& ()-!10%
1

e
10! ! >@I ddditfer (wbrd) ddlrefis e String object with the replacement word in place.
The function can only find the specified word within the String object if the word is: (1)
10 preceded and followed by white space; (2) left justified within the String object and and followed
by white space; and (3) right justified within the String object and preceded by white space. Ifthe
function cannot find the word, it returns the String it searched without changing it.

String replaceWord(String,String,String)
Parameter Type Value )

15 (String,String,String) Word to replace, replacement word, String to search
Return Type Value
String T String with replacement word in place
Example:

A message item named Address is defined as a String object. For addresses in the state of
20  Maryland, the value in Address sometimes includes the two-letter abbreviation MD. For another
message, the user need a String object that contains the value of Address, but with the full name of
the state substituted for the abbreviation. The user would enter the function as follows:
replaceWord (“MD", “Maryland”, MsgDef.Address)
If the value of Address were “Bethesda, MD 20904”, the function would return a String object
25  whose value is “Bethesda, Maryland 20904".

sizeOf
There are two versions of this function.
The following function determines the size of a String object and returns the size as a Long

object.
30 Long sizeOf(String)
Parameter Type Value
(String) String whose size to determine
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10 stringToBigDecimal

This function converts a String object to a Big Decimal object.
BigDecimal stringToBigDecimalString)

Parameter Type Value
(String) String to convert
15 Return Type Value
BigDecimal Resuiting BigDecimal
stringToBoolean

This function converts a String object to a Boolean object.

Boolean stringToBoolean(String)

20 Parameter Type Value
(String) String to convert
Retun Type Value
Boolean Resuiting Boolean
stringToCalendar

o There are two versions of this function.

The following function converts a String object to a Calendar object.
stringToCalendar(String)

Parameter Type Value
(String) String to convert
0 Return Type Value
Calendar Resulting Calendar
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Calendar Resulting Calendar
Example:
A message item named DatePurchased is defined as a String object that contains a date in
10  the format M/d/yy. For another message, the user need the Calendar equivalent of the value of
DatePurchased in a Calendar object. The user would enter the function as follows:
stringToCalendar (MsgDef.DatePurchased, “M/d/yy")
If the value of DatePurchased were *2/13/00”, the function would return a Calendar object whose

value is the equivalent of February 13, 2000.

15 stringToDouble
There are two versions of this function.
The following function converts a String object to a Double object.
Double stringToDouble(String)
Parameter Type Value

'0 (String) String to convert
Return Type Value
Double Resulting Double )
The following function converts a String object to a Double object, using a format mask to
interpret the String object.
S Double stringToDouble(String,String)
Parameter Type Value
(String,String) String to convert, format mask
Return Type Value
Double Resulting Double
0 Example:

A message item named TotalCost is defined as a String object that contains a dollar amount
in the format ## ### ##. For another message, the user need the value of TotalCost in a Double

object. The user would enter the function as follows:
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5 There are two versions of this function.

The following function converts a String object to an Integer object.
Integer stringToInteger(String)

Parameter Type Value

(String) - String to convert
10 Return Type Value

Integer " Resulting Integer

The following function converts a String object to an Integer object. using a format mask to

interpret the String object.

Integer stringToInteger(String,Sti‘ing)

15 Parameter Type Value
(String,String) String to convert, format mask
Return Type Value )
Integer Resulting Integer
Example:

20 A message item named Quantity is defined as a String object that contains an amount in the

format ####. For another message, the user need the value of Quantity in a String object. The user
would enter the function as follows: _

stringTolnteger {MsgDef.Quantity, “#, ###")
If the value of Quantity were “2,540”, the function would return an Integer object whose value is

25 2540.
stringToLong
There are two versions of this function.
The following function converts a String object to a Long object.
Long stringToLong(String)
30 Parameter Type Value
(String) String to convert
Return Type Value
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subarray ]
This function finds a ByteArray object within another ByteArray object and returns the
found ByteArray object.
If the function cannot find the ByteArray, it returns a null value,
0 ByteArray subarray(Long,Long,ByteArray)

Parameter Type Value

(Long,Long,ByteArray) Position of the first byte of the ByteArray to find,
position of the last byte of the ByteArray to find,
ByteArray that contains the ByteArray to find;

positions start with 0
Return Type Value
ByteArray ByteArray that has been found

Example A message item named Array is defined as a ByteArray object. For another
S5 message, the user need the first eight bytes of Array in a ByteArray object. The user would enter
the function as follows:

subArray (0, 7, MsgDef.Array)

substring
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This function finds a String object within another String object and returns the found String

object.
If the function cannot find the String, it returns a null value.
String substring(Long,Long,String)
5 Parameter Type Value )

(Long,Long,String) Position of the first character of the String to find,
position of the last character of the String to find,
String that contains the String to find

Return Type Value

String String that has been found

trim

This function removes white space before and after a String object.

10 String trim(String)
Parameter Type Value i
(String) String object from which to remove white space
Return Type Value
String ) Resulting String
15 uppercase

This function converts all characters in a String object to uppercase.

String uppercase(String)

Parameter Type Value

(String) String to convert
20 Return Type Value

String Resulting String

The examples shown and described herein above are not meant to limit the scope of the
invention. Accordingly, modifications and variations according to the present invention will
become apparent to those of ordinary skill in the art, without departing from the spirit and scope of

25  the appended claims.
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1. A system for integrating a plurality of computer applications. comprising:

an enterprise messaging system, said enterprise messaging system passing messages
between said computer applications;

a database storage system coupled to said enterprise messaging system, said

5  database storage system étoring a plurality of data transformation configurations and a plurality of
rules;

an integration service coupled to said enterprise messaging system, said integration
server comprising a data transformation engine using the data transformation configurations stored
in said database storage system and a ruies evaluation engine using the rules stored in said database

10  storage system;

a plurality of agent-adapters coupled to said enterprise messaging system, each
agent-adapter coupled to a respective one of said computer applications, each agent-adapter passing
messages between said enterprise messaging system and said respective computer application; and

a message schema operating in conjunction with said agent-adapters to parse

5  individual message elements from the computer applications.

2. The system according to claim 1, wherein said integration service system splits and
combines messages received from said enterprise messaging system and performs content-based

routing of messages to said computer applications.

3. The system according to claim 1, wherein each said agént-adapter translates
messages being passed from said enterprise messaging system to said respective computer
application from a system format to a respective computer application format, and translates
messages being passed from said respective computer application to said enterprise messaging

5 system from the respective computer application format to the system format.

4, The system according to claim 1, wherein each said agent-adapter further passes

messages between other said agent-adapters and said respective computer application.

5. The system according to claim 1, wherein each said agent-adapter comprises an

adapter portion and an agent portion encapsulating said adapter portion.
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-s109%& ()-g y' 10means for implementing said adapter through said connecting means.

8. The improvement according to claim 7, wherein said adapter is selected from the

.group consisting of a source adapter, a target adapter, a reply adapter, and a request adapter.

9. A method for passing messages between a first computer application and a second
computer application, comprising the steps of:
providing a first message having a first data from said first computer application;
publishing said first message to obtain a first published message;
5 converting said first data of said first published message to a second data to obtain a
second message;
publishing said second message to obtain a second published message; and

providing said second published message to said second computer application.

10.  The method according to claim 9, further comprising the steps of:
translating said first message from a first computer application format to a system format
prior to publishing said first message; and
translating said second published message from said system format to a second
5  computer application format prior to providing said second published message to said second

computer application.
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16.  The agent-adapter according to claim 13, wherein said adapter comprises a reply
adapter and further comprising means for designating selected ones of a plurality of requesters to
which said reply adapter is adapted to send one or more reply messages.
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defining a message definition for each of a plurality of messages said adapter will
S5  produce, receive, or reply to; and

connecting said adapter to selected computer application.

21.  Inanenterprise application integration system that integrates a plurality of enterprise
applications, each of which have a respective native format for creating, sending, receiving, storing,
and processing a plurality of messages, the improvement comprising:

an agent-adapter including a plurality of adapters encapsulated by an agent;
5 wherein each of said plurality of adapters encapsulated by said agent includes means

for performing a discrete function while encapsulated by said agent.
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30. A system for integrating a plurality of computer applications, comprising:

an enterprise messaging system, said enterprise messaging system passing messages
between said computer applications;

a database storage system coupled to said enterprise messaging system, said
database storage system storing a plurality of data transformation configurations and a plurality of
rules;

an integration service coupled to said enterprise messaging system, said integration
server comprising a data transformation engine using the data transformation configurations stored
in said database storage system and a rules evaluation engine using the rules stored in said database
storage system; and

a plurality of agent-adapters coupled to said enterprise messaging system, each
agent-adapter coupled to a respective one of said computer applications, each agent-adapter paséing

messages between said enterprise messaging system and said respective computer application.

31.  The system according to claim 30, further comprising:
a message schema, including a plurality of message elements;
a plurality of accessors, each of which is adapted for a selected one of said computer

applications; and -

a plurality of converters, each of which is adapted for a selected one of said
computer applications and adapted to be coupled to selected ones of said plurality of accessors;

wherein selected ones of said plurality of message elements corresponding to one of
said computer applications are adapted to be accessed and converted for communication with

another of said computer applications.

32.  The system according to claim 31, wherein said plurality of accessors and said

plurality of converters are distributed throughout the system.
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