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WD 2004/ 040399 PCT/ US2003/ 026010 1 TRANSPARENT EJB
PORT AND HORI ZONTAL DATA PARTI TI ONI NG COPYRI GHT
f@ﬁpfb001] A portion of the disclosure oPCTEBH03/026010

pat ent docunment contains material that is subject to

copyright protection. The copyright owner has no

5 reproduction by anyone of
¢ PRSP RReG s ETIET w3 sl GRIZQN T B R TR ToNTNG
appears in the Patent and Trademark O fice patent
file or records, but COFERYGHT KeTecres al | copyright
rights whatsoever. BACKGROUND OF THE | NVENTI ON 10

[00({1@002] Ahertipneseitt disclosertdf @ils pabmldesurhht 8RRAhCALES that is
connDn obJect framewor k (COF).

t
Sub}ﬁfg:f%"od’%‘{%'iﬂ ﬁl’{g‘lrt{] S PRISTIShiGTWReR Bas no\QbjRciomtorteq esmile

repradiRfibh Pgarlydge 6k bﬁerﬁ Qocihkde bARE ndkhyd SRRl aggtapfga}ghl %he Patent
st andar d- based server-si de coggonent no not e

and JEadpmark Qiggepatent bl grrenosisobut s maltve-‘adb@wlsgtmﬁghthe
whatsgMgption relate to horizontal partitioning of

dat abases at a middl e, business application tier,

above a database tier. Conbinations including 15

.stagi ng, change history, and internationalization of

fields wthin JPAEKIGRQUNDf OFtTHE INVENTIONS this

i nvention. Particul ar aspects of the present invention
(0002 e desThd presni invertion cdlates®, appKeeion fiéveRiph@At RG@ a common object

003 |- L i.catj ons have
ﬁm%e o rr@%;F i lglg?{ Y 5%’??‘“? 8§g’§¢1?‘g:9fl?fbreﬁ‘ﬁf‘s? ﬁ@@émg ths gt @F to be
substamtlalbdd:cmip‘lllabﬂm&da stiu@latdalised Serter iRl cBRp8ndXRMB& and Rnfdte method
stem services 20 tier

n% -tleregga% m a s
mvors? Im neacal g Se4l aspepty § thetnsatiemisiaty tedorizontal partitioning of
databd¥eé 83thidEle W Rined éEFH’éyu@n tike Eb&%%WaQS%e?l%P "fg ﬁn‘?atlons including

busi ness | ogi c. ient tier accesses
Stag?’@g‘fb@ngefkﬁgo%’l’ ?I@riﬁtefqaé‘?na#ﬁ%ndé@flﬁ@bis gvitirt dbjdcksi ane fmrﬂner aspects of

this SRBRIcH! PaAlRH: %E&@Sfth@freéént HR¥ntitn aﬁ’é{i’ r?i el as

iy the cl
web service clients tiered appll FOhs < Care>
ﬂw%ﬁﬁ¥W%@¥HkPVmg%eful to support nultiple custonmers from

si ngl
0 o 1 iR ftE B s Bl HPhme. o il gpiyoryip geploving business
logi¢ orandisttibated) a@lalbfecmd mdletbilqlh&mieuslrmmmﬁrtle’z‘ddtdi}steﬁ% system services
. nt ages 1 ncludji.ng code reuse and scalin [ 0004]
ter BEVARL BB LB s S ey b e sssess o
busiaess drgtdi A EIﬁ)dnltlflﬁ‘ deCdsses AtCARMEAD B I TROE B et i bH Rsers with thin or
bu5|ngs integrated with pechani snms fof data

sopijsticaly “uni*PVaPerPa? gramg $ush &g weh sarviemphisnts. Muti-tiered applications
are Iﬁﬂﬁdﬂuﬂﬁ@tdséfﬁl B8h i TE]E Q§s<i0m§1§ $onta dif) lé %p}th@moﬁgﬁaﬂogms Multi-

i nfrastructur e application s
tieregagplicgtions,cap be adapted e bandle sijlerdst formatted deﬁa(fapmmltlplb eu6mers, with

d e See, generally, Sun,
adviiPlgtl BURINE35ad AR Gn@RdLiflR! 2.

M2 Platform Enterprise
[OOOEHI t I on-T Q(Ef@g)Entengae ds\@Bt‘éIST‘Y (/&) havecdmelrgedtal b arcBitecture for

I
encalﬁQﬁMgaaid Is\g;mg ug %ﬁy}fi)ess loglcc,j integrated with mechanisms for data management,
in a multi-tiered environment. An application server provides access to system services and

infrastructure. The application server manages storage or persistence of objects that encapsulate

* both business logic and data. See, generally, Sun, Simplified Guide to the Java™ 2 Platform,

Enterprise Edition (1999). Microsoft’s rival architecture is known as NET Framework and

AR
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WD 2004/ 040399 PCT/ US2003/ 026010 2 DCOM
Monson- Haefel , Richard, Enterprise JavaBeans 3d Ed.

WO 200440899Rei | |y (2001). An ol der framework RETHS90MI60T0
simlar characteristics is kgown as CORBA. [0005] The
life cycle of a nulti-tiered, encapsul ated busi ness

DCGIPP NI &R HBebethﬁQﬁiSEszU?zse J&\Ja';eleé‘, ﬁ%e'tpoﬁ’g?;ﬁ ﬁggom) An

bsequent, mai ntenance. (In this conteX
°ldeég'ﬁ‘lnf‘*\¥%rﬂ&|“6ﬁ Soge G%é?ftcbﬂa‘semﬁeﬁ Wdeowoan@PBBaAl. and

[0008PN- COMPRS 16 @) c12pPd QAL ﬁeIQch gﬁ%ggulét&? b l"s?n%aﬁo%)%l_l%aéﬁoa én§ﬁlfles both

m ddl e-ti ers where so-ca SI néss
mlth’ll’ﬁet’¢lmm@ém memntorﬁanaenmbet i (I 1h£5fc©d1;ex1$ B@ﬁtﬁbﬁyﬁp@h@ﬂlon 1s used to

cation nma ua
incl J%g%rr&gc#;lﬁgﬁ hop-Com erc1 apgﬁgat%a& ﬂ&f ﬁ%gﬂe orﬁxcggmégge -tiers
Whetemoena@drd mninedsjlegit retsﬂdeE §3|Iﬁt1h1m&aéloﬁﬁér@ BAS RuRRALN ncapsulated

busiRL95Es: stand bsﬁ yed as.a nmulti-tiered,
enc apsaf ey §1nn‘8§ jChPrigned apaivsis endimedeling yool, progress
ﬂnomgiﬁﬂnle%csﬁ)aﬁhlﬁtg]aﬁdﬁiaﬂiﬁ@ﬁm ro&dss b&mta%glo'de &%%Bﬁ%éred
at i on conponents. pl oyment na

a
e“‘@ﬁﬁ%? SIS APPY AP B N Ve tnanss maveidclade staglngmd dbplbymem of updated
busmé%s a;EﬂhU&m?a%o}nEBﬂe%Ess DPIREIARER) - ﬁﬁuéj%‘l%grgg? dg (i%#) eviated as

oduct nanes and “déscri ptions
Ugl‘ﬁr g ‘E‘é of” play 1§ letters dn beteoen)) opdmevamid detd, wath ampsaﬂabt names and
dﬁmﬁB@&¥S|s and nodeling tools that conformto unified
nodel i ng | anguage (UML) and produce an object-oriented
[000fDdel oToolslt’ﬁattdIEusaﬁ b ingiki dhvelaplﬁexd&ioaldeh/ﬁla] dnaMhik bnd modeling

nal. I eadi \is anal ysi s and
oo 88 otk 5 B ios g Tenatee OV B rora a e mponipd model of

the aﬁphdaamdalﬁi dﬁnitﬁﬁtﬂf WwHPuse! ReiiéhaBREscNeH MaSing Vkﬁéﬂ’%ﬁﬁgﬁg &8 modeling
tool s al so nay be used for_ visbal ana

qﬁ tin
ool et RGeS e e, Barlrr) D arise i GOONPAGR
NeuA f8itéct aDs@inpRyold ﬁlsbl%?a‘} bk QbeddgY ﬁg DEMsis £n8 é{%@lg%g such as Visio

8)ect oriented nodel 'to a 20 re ationa
or Floygharisk has been a | eading tool for mapping an

[OOOQPJ ect - OrRitsIM 86 xﬂ%jﬁé u§e8 f&ﬂei&& én? qgkna% %t%a J%%eqnlel?ﬁ%%lodel to a

tools are produced )
relatignaldatebasenTepliglyhas béEh @dgﬂdin,c tdal <for majpdw'ﬁmhibjkct Odpgiek init@el to a

el 8 S 1308 0 TSRS P i

Microsgsh ('ﬂtlblllghg Ind @nltiﬁhb;&) OModeling loalsltiat d’ﬂ:‘hﬂb @688 OR ﬁl%%]capablhty
i -tiered, encapsul ateéed

eencf IR o O R BBP RS e rnagPlitro suprctig pempepAmyskavis atabases.
[0008PEE St@p]:dﬁﬁtﬂan%rv@rsSfofﬂnhHlLtle?é@ @ﬂﬁﬁﬁﬂat%sin@%tép%ﬁbahons may be

erver 2EE and EJB_ 2.0 are provi ded
°°m1§1§8§‘§’“€ Ffﬁ%%‘g Fiaadagd of pmilprsiandend; dypplicajian persms iir 12k and EJB
2.0 aMesro GidBdlb S un, B&S 108, %glaﬁ@@B’Moﬁﬁgr tems \galt'pa%olutxons 1Macromedla,

Appl i cation-servers can rély on vari ous’ ases
Oraclseqndimany pihers. AnpHratipnrsgrvers catbrebem Yariovs m@bam f@r;msﬁsemce

mclquﬁrdaéggstes pﬂo%%§{ %@5&14? Ng?f}g?qsfgéﬁloldg éqe$ %af o ers

weaknesses of the avai
[0009}ht egr afwoweandssksackhofvaisiipiots ar8Bmfial mfeeﬁhldﬁ &84 lack of support

The | t ed
o ALk AL SRR, 0, 99BL Iy TS LT LS e

 requidet ta rmntefr dith onfodietvedetA1dd prop @i BEdges & ihAeSpBQtbiat

| cat
deveﬁo%gck In Vis anaIVSIS and modeling tools and mapped in OR tools wﬂl comply with one

of the rival standards for a multi-tiered, encapsulated business apphcatmn deployment. The
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devel oped in visual analysis and nodeling tools and

n ORtools will conply with one of the rival
Wg?gﬁ@ﬂn%’s for a multi-tiered, encapsul ated BUEUR8K026010

application deploynment. The O 200. 4/010399
PCT/ US2003/ 026010 3 features that would be useful to
featgeptbgrvouldie wshid tdmppdrape tat &dvelopéxk afeBid Hqﬁﬁiecf @ manuall

oo s T S ) T

,_ mtennaﬁc&ﬁ]mholoﬁh%dwnzmid . FragibeA meBal Bestind el ﬂgdln?syagamst live data

| ude te t| new nodul es dgai nst |ive data

and igp E BYRE e madiler. HIsAPESErsp sycordjng e degloyment emborrdilonzgly
recofdilﬁg Tﬁ@ﬁﬁﬂﬂMOﬁ%Q BPh&PﬁBHMesS Iﬁl%ﬁﬁ'ﬁgfilzﬂgaé 1.0 § E%Hng?ta is

gor testing new nodul es. I'nternationa
SuPPé?V rAdging éfi%ltl%al ﬁglsip piest teblesio Sapmrr@ragdiahmgaimfslaﬁbxﬁs&)f
dyna6di 8 f.areign l.anguage.transl ati ons of
oy e inp RO e L A R BT B ot P
1an°v%geb@rca@uedsto one or nore base Ianguages or

untri 010] A desirable feature, not apparent in
[0016& ren tggisél%@rrﬁ JM I}?gﬁgpf{?ﬁ Cuffﬁ‘?ttsp'ftf’%?rllﬁ}@Of@Pntal]R?mtlonmg of

data dgthamaddld thee, soi ﬂiﬁtldetatclaﬁ be losQed MahulflplePhaEk E@caﬁa%‘sgﬂaec‘ Gre
are | ndepen

e.ph cal .databases tha
mde%efndg’ic?f] "%b REFT é#oe VER Bpfakpsashb e diffgrant vesdor| mlatéqrma,tsuch as an

Orackeduthdbss' anP SQL f S-S 206! Ciferd fn Bhklovy LARES &
; g% gr ver 2000. Here and bel ow, 't L%%?@I ’;b%@ ﬁidorﬁlysfor
TCICTEREE RO KINGt Igpnt t¢ $i2eest A dmitatieh @rsvemmnsmfaoﬁtware tt&ug@esd usad to

implbrh &t bhspebt9 Bf QB pYe%Exft'u?féﬁ%&f Bk | ngngsﬁlﬁ ol nég?tgltgaﬁalomng

i mpl enent aspects o e prese
suppHece hiegitabass Vepdorhoise muwitipdd plmucahvbimms I’V@thuil551§¢l9 BbttBdndged

aul tiple vol urres wi t hin
e AagE AR o 0 TILLRLFoRGE £ ool W™
parutnbrengﬁemgkogs sdammiésma@ers 458313, %msgﬁclagfzgemﬁnt SSvstem and

sl Rl LSS o e i, e (L TS
6,1 1MVE9%h @nﬁzﬁbtz&hﬁﬁ[ﬁﬂb Rgpﬁﬁi@zupd«lbwn?ﬁgayg @e%ﬁzg?zsgzo_zf é%OOO)

I ohman et al
Barn i 15 81 0. 50 DA eldiniony oukiingvedisibheDai
Di @umb if PPl 2/, r
isty ; % QQ;O 1495 I\ﬁ{hﬁg g’ and(lQ?%aEgs Iﬁlé ?iaEC I}Jans aﬁeéx?flonzontal
partlfumll?qﬁfﬁqrg%tizgabag @ples Buisedia stale andRiistbiie ICOIEmetahﬂlsleloads across the
deSi&t
no e:hor | c?gir??él 1%%%;[?{_\?%0{0%?[&% p%;ﬁB grﬂe tggt lf gbill\@gedl 'y

partifiened inteytvercerieora fidbsdwish edch pemition nqouh@the@mkds (h@REShaving a
es i n cluster. Horizontal

S r
corre o t@?lﬁ %1%@ of E&nlg‘ga?%e?trkﬂog texaén]:ﬁ% SF.Cél 9 gwa oy méecpaglmons of a customer
table pﬂaghtlbb lusmﬂefdr tenérds toreespondiniRe clsidé nailed Sta@aE Rith c%rrespondm0

et o Ahececares (Pl LR

hash ﬁincﬁ@mofar red®d ehdpR ednl Kdve By &fN . EUBLANEE 5 APl & b@dgmed into N
na

be us%n aﬁr records corresponding ‘to custoner

partitigns, yn ruRssiop Beins ey detﬂxaﬁg@thgpamon erghiéh d:ach table row is
stored. aPkr@Sr, &k pihﬁfbnkiﬁayﬁﬁer s&dréd Mﬁ@f@%ﬁl.eﬁlo Q)ép}i;yg 8.{1 VI ag@e system

For exanple usi ng"a h function
to facilipte disirbusion obhe RPIPEUtgtlonaMl))ad/m the systeant abl e can be

001di vi degi pta N, th sh. function
[ ﬂe| ng use%l T g hBEe}%&r#ltgr% & %ﬁon]ﬂ%mtm eé’?fg frighinstrad fcthe database
managerhweuld d;wustﬁul for supporting multxple customers with the same application.
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30 stored. Further, each partition may be stored on a
di fferent node or physical device of the system to
Woaginiget e di stribution of the conputati onaPCr/osmomireoio
the system [0011] Integration of horizontal
partitioning into the mddle4tier, instead of the
: oLt pa. . .

e B oL P ind R DB e Bler SRS B usiness ogie
as mPOOAF0AOB e FUTTA of H2OLBHDR Bepaltitned Tr anspar ent

hori zon i tioning.suppor uld free devel oper
003" 2 orAr R BT AR e R Sppi S e
devedopmeatizledrious stagdafrab atnal amalyeip and mbiing throd@ERbyment and
.Accordi.ngl.y,. an opportunity arises for better support
mm&ﬂ’(ﬂn‘feno(fé‘g'l"%'tt’leﬁﬂ’ ngpsﬂé%?glb&} #PRiicationsi ous st ages from
vi sual anal ysis and nodel i ng t hrough depl oynent and 5
mai nt enance of multi-tiered, encapsul ated busi ness

appl i cations. SUNMMBRY AR OFETMNENEENGN013] The

present invention relates to application devel opnent

[0018Fi Ng  aTHOFeRRA: ialifieh relitéﬁ%ﬁﬂ{éﬁti&&&é:vkmp&ﬂagtﬁgm@g common object

parti cul ar%, aspects of the invention re
framgyas (CRE) 1 rmrll%%arlyeaspms et /ibs inviention teiptedo agsiptiagithe COF to be

bstntifll netarids Pasfd:ds o AR GO e
?u sr e _r}otyzbogrrjg?hod 1 llnvocat [ o%%‘f%{%ir: gﬁe%m %ﬁ%&&g%dprg[@f)% method
invoggtion peotoqel.e Atlditipnal espacte of the iroehtanteleke tp aotizdntad partiordfig of
ty. 8. 1l e, .busi ness _appljcation tier, . .
ono LR35 00 o e 055 OB atons e
staging anfugy, histbranagel ihfesiationalizaiod of fitkds RathinWbfkiszad fufRer@bpects of
. fiel i are further aspects of this

d thi bj t
this rventioR; Bricuar SPRQT of the irpesat WVERlOPI e Gruten tn R GEMS on

speciicatictemdrdrdadod N the clains, 15 specification and

~drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0014]
Figure 1 is a high Ievel block diagramof a '

multi-tiered_application. [0015] Figure 2 illustrates

how a common %ﬁ%@c‘?%?%@ @?@&W@@lti ng
001%1fi ng ég EJB on a J2EE server, providing a niddle
[ er. [VE8¥8]! iEpgiandevs! Hepk dagramifagrwtisiard application.
[oo15¢! at i oRghienSilihffated helvERLENSAUMN c AR hL GANEAR ting usi
O stal Ly Smedel ad i G o RO Bflon: 300 ok S Rhting using
EJBog|3 J4BH servieremroviding zamisidls-tigp wi ndow f or speci fi cation

001gf class L E5: igpre 5 pllustrates a. .
00§ el PRl iccl it A b O & ey 0 5pih e apPicaton
visuglyewpdelasiat i on  of operation properties. [0019] Figure

depi ct.s . CF d .ad d JB
0019 aSB: ﬁ%l%m%ﬁd E%ﬁagcgiagl[ﬁ@] t%% i“@%‘f@ﬁ dngg%(%})}g-ap f%gqc%w for specification

of cladsipueitertsi ng aspects of the classes CnoBase 701,

[001 D E’ g?teF iégré %ﬂgs&%@éﬁélg) tlﬁ) %Ozggdedan?to %%gg-tug gvixtld%w for specification
of operation properties.

[0019] Figure 6 depicts a CBOF model that can be adapted to EJB wrapping.

[0020] Figure 7 is a-class diagram illustrating aspects of the classes CmbBase 701,
CmsBase 702 and CmoAdttribute 703, as adapted to support EJB and J2EE.

[0021] Adaptations of the COF tools and model to EJB.and J2EE support are illustrated

by figures 8-10.

10022] Figure 11 generally illustrates horizontal partitioning.
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30 [0021] Adaptations of the COF tools and nodel to

wE3B. Aoy 2EE support are illustrated by figures 8-10.
Féo’fzf igure 11 generally illustrates hori gSWPé?‘m/”Z(’O"’

partitioning. WO 2004/ 040399 sPCT/ US2003/ 026010 5

.['0(4 0023] Figure 12 illustrates classes that can be used

X i npl Eiegr 1 Aibrsnatsaclabseptat -¢tani ngm%eAa'gE g%m[e)ﬁégﬁ Célfcg%ﬂgi' partitioning
at el o 1 o 2 vi ronpent .
tH[eélggil]e%%%E%F%engm&&egmsed description is made with
reference to the figures. Preferred enbodi nents are
described to illustrate the present invention, not to
limt its scope; VBETATLEDdHESCRPTIYN he cl ai ns.
Those of ordinary skill in the art wll recognize a

[00244r i et y The follewinig\dalatiedt desariptihii OREORH Pkl
[ Ije 11i | | ustrat gesrglﬁﬁg@ggggg%d

f.ol.l ows. 025] .Fi qur
Pre%%f R safé g%?ﬁ% & %E&?f@a fhe mRgsERtHnYeRoh got to Qimitsitsccope,
whidhnis definee ivh eichi diBRb. Phosk BEoRIBSLMR] | ' S ety
igédoff et at.. The J2EE Tut ori%}in {ﬂ“}é‘?%ﬂ”&a‘zﬁ%ﬁmm of
equiyglent yarigtings oy the geseription hrtfsliows bl ocks in figure 1 as

00250! | OWSFiodaq i £ [ the runti rtiaon
O oL s e T2RR AP el b oS P S g may be
USCAAR 1919 Srbeskimention Bie present dnventiery efee Bzl et 410 THAS KIRTKEAS . p. 10
Ad 4 r Enterprise JavaBeans (EJB) _
o Rty (IR Sk Bplald eGSR fn T 8 v er phe SBE server 120 i
the ryatime pértion GRERERTpbduca it DEE. sefodt 16 1atSITEPS3RSd Wed 122 ontainers

hei ontainer, 125 run _on the J2EE server
and ‘%?%?g%%&ﬁé Sl AR et g Amniesnise vaBraro ESP
contpiagrel 23 Athnaged tifeaskediBibn L Snt&GHAROREN 5; aa%éll'r:({gﬁgllnsf Enterprise beans

126 ggzl i(?: tions.. V\ég conmponents 122, 12
6N EHT THEF CAPANGT 145 G qrhide JottEsereer V29, A2@D comtainer 121 manages the

exec@fif bIBP ipakt OBi8A terbRN DI es;lne
127 §¥gCUL | on of appl Pcation C@Fl%g%%%lffgﬁc%%ﬁglﬁ% ps. Web components
< ’iéi)ﬁ? RET 6ontainerdRt sunomthe FRER feeter 120 oMt appliestioh tBert bntainer 113

man®ts ieexEdukisnbs - cont ai.ner nages the _
ge)_gfec ut "on of a%%ﬁceatﬁsgﬂ °?¥‘Pi?r’ QRIS APPHEHIORFRepsori2 and their
o R AR GG
incl : , figu .
;(C)Ziﬁilj orh hreserd s%lgngll};\ero& Bl gad' a? L'}%\Y/‘%f' ugige op Sresbime 0.
del Mo generaltye figee N dtlustaee € ah@Rd-BALRE 950 rsid
NET .Framewor k. and CORBA i ncl ude rssl1 rericP%\IPODem model

Q t,.

and %%o%%?dspvmﬁ%wpﬂﬁ IcreRttalBF FrameypulaBsPQRB Apnclude
similgr dnpoAsiie cNenh-Hdae] Hes8ate Ja LON_af e idered
- r‘g}orrplvi ant. vvi(%h a st an_dz;r dpli f t_h%yye%gdh‘g'l%y%\ivi‘%%g%%gldtgepmem

SUHOP 5005 ersd pomapligpt wisln a sipndapdif heasdmply with amy version or off-shoot
of the HheREULRE sitReqheMab § vaRioh 96AKEd £ I gin_or current .

at . the ti mse o?cﬁgp_pl ?g glltgliogﬁgéaglﬁ dmﬁeg%,lfl grn‘.mrgﬂto%fh‘fﬁ{n?ea‘?fl application

submyssigat {Syhgantiakcomplipege is wiefibouithouerytiring gl datdpliance. Tt is

SRl A i L ec L zed.that .full conpljance.

recofiRR R A feonird %‘Ylfh sgidadil SRS dequs B R mERtati Qs 0f

featugsps of £ slandaréthaifonsidetdmetmeabsdrpabo SQREHHRISIux. In addition. it is
in flux. In addition, it

- . 0 _expensi.ve 0
recogt/il thiE g"g’?ﬁ%"t&&‘i‘eﬁ‘gﬂ?‘ Bomd! Wﬂﬁ‘iﬁf‘e%m%fy Eaguegithat mapi bk infewduced to
enhagregmrodicasmy Widet maebechihahofByindded Y #AHGETo1L and customers

insist on lggacy'. support. Standard is meant to cover both committee controlled specifications

such as EJB, as well as vendor-controlled specifications, such as NET Framework.
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30 enhance a product and whi ch may becone non-standard
as a standard evol ves and custoners insist on |egacy.
WapH1E2 Standard is meant to cover both coR@i/t$2e/026010
control l ed specifications, such as EJB, as well as

vendor-control | ed specifications, such as NET

[0025]’ ameWfjfure YWoh AROHPAA3A0 8‘% b&%@g/o%%gi&%e{/n%gégé using

Figure 2 shows how a conmon obj ect franmewor

EIB prpl e YeRproding a nEddie ger. ManEE theegommpopenss offigiiarymatch the

' ' nen of figure 2 ch
o 450 I TR LT
contxipergnd pregefythe dnterpriigineans2ye ddseritmdn iethie svebfcohiemEN, the

S S o I O 50 RE208 2 i 241, e
serviagyrnginaRiDasl 4 aotlbbudei@ reaetnaeREers. TharewoskyvidSSmport for

g 2404, 2 to%g agg%lcatlo 241, a web services engine
and 4SS LHRFTES L F%PF%%PGE%@% theelsugjeper o4 the rqtp appdiction 241 to
handd sevdidl@e, StapRRTién fekaceRBE 288 FQSSd ' alay .

an-r eﬁéi ng;t he _nele%l foﬁr et he devel opg%ggm§@§%ugﬁﬁ%g support

stagigg, onanes fysty. ARternatonalizgign ang berizostabparitioning asriving othods
descHBSHAE SIR4pliSHdn 264 i Q108 -
eS(_:suzloort a%?agyﬁg, g%g%%gﬂﬁgg?giggﬁggﬁg?ﬁ%&?%h§F¥?%F%%ﬁ“ﬁs
engipgif 2o collpherativeproedss menAganare apmberienty uset koOemheree One to

[ .o 1N Lication and. t.he application :
PO ek s PR B Aot PR o Bt o importan
to the ARseuh thvemtiona blonethélvs, the slRSEroNBRAGEtinA kR GOIRBRRE bfcess

use Co One. t rovi de wep services; the
manf B 2T i OO 010 Bt St REs e e b 4 i B B 2408
and #@rtBe BB 127MP&ERRhe optdn P SubBfiRELNterliB4eRE 12D support provided by the
hbnethele$§§ the solid arrow connecting the

EJB cotpinggdPa farservises aedable famde@F 24048 cods thidn terved 4omaiaerd 21.
Simil€abdMd FEIH QRS i '

g 0 8 A AR Lint 101 o Sl iy Fid s 2404,
240%; isgagapt to (ndigytesiaat G QB eodg san baiwzarpedioo EIB paralinglent! wigh EFe

] ' 124 vl i labl e from 40
comPAik ERMANAR dé o R G55 BDRIoag £ ARG ERF iBeve
madg pvagidple inprider the wisk comsing on i EMR corteraipphcationt @h pedeseCOF
_ 240B.i s nmeant to indicate that

comafliihs bESoESorfabits aRiIRdeS SEBNG ot Eitipma e By or
concpomplyi witit batinsety §fa0@IS coshpdherts.t While GiguQ ill@siatel tGinfflementation

. .the c As illustrated, . can,_be 20 nmade

i to OSSO e R Ron e R 0k o L o HeaEd the same

appro&uhican Bedppli&Pdl dn6fk! DiHEa@aAsReRRA it omFRERANGRT shdirBnote
baot.h contai ners. Applications can have active sesslons

methGeROF B SERPSPLAHCD de@Mr ent |y with both sets of COF
[0028P NPONEHeSso-cYHd! &Hﬁﬁ&%bfecgﬁéx{lémgc 'bﬁ)tv?% g%& implementation and
i mpl ementation in the tontext of "an 3 enV|Ponnen},
toolgfpanappeedhs full spfiwersdifaesclefiblisingss objits.ehat ot Hellysdes@ibed in the
: : : j 0 r _standar d- base
o B 480, PSRRIl A LV S BT R & catabase
generaiipo dlat inohudp trastsparent, intsmetiorasizdAGaMtadif}) 2ingd higtory, and custom
SQ-cal led ¢ n, object framework._.provjdes a base
aurifs B o AR A b e AR R B efecne Shmadanas
databdsé edepenlient.oThdxsmimasshj@bfitmtworkicb@borehtsTRIl itd dkdo¥ries,
descr.i,. [ application. This '

: hed.in the incorporated
inclydinaytiliges qﬁgyuk&g}nﬁﬁo%@ﬁ{fg rk fpleay panagerengtools. The
utiliﬁ’@ﬁi@ﬁ@}s&)mponent includes commeon code level utilities like Exceptions
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generation that include transparent

wbibBkhatd onal i zation, staging, change histor and
custom 30 attributes. Tools are pr.ovi ded forp)églﬁjéa’i“ﬂbz“""’

mai nt enance of code, data, amd schena that is
. .dat abase i ndependent. The common object franework
(intergaiasAast s Logging.iGrypogaphsg end Esnfiguratioh kelictid [tatdoadiic®s
intekdaBbHii¥ati RUSH ' framewor k and _system

e_mg na en%ht t o%?gésugﬁé?ﬁ%stoﬂcf WSAE I@’i‘%r@%@#&ﬁﬁ- The

busingss|obiseisfraraywank isoetbfor dusgning busirebs@shidctsk SenEGRPE RIS
perRR004L040398, BT 1520021 026040 7 .

(i nt érnati onar 26851 BHath TS CrPtayrdphyic custom atributes, and
full CunteirgadfuptizioideRECERYD) findbiny. NELMHESn the framework is support for

' rnational.i zation functions such as
'eXtekl/glhlaa'e? ,anf)gilsé?esf\ﬁtﬁﬁ?ti @cheyygchrenizationheroshusitipessved] @6tk

schefdnRNESYGicn inSndss@eht sy elal jness abj ects, .
i eneratin co%e for SE g??:a%tﬂ gﬁ%@f&&iﬁéss ogject%) ewo?k. They include
iaiwlégmt gl tp Eggﬁe@ﬂg @8%.-&0@1:%@ U!%Q,Tadiéehﬁ'bﬂ;e stHesta 04 upgrade
reledsy QRANGEs 16 Wiata O, ' S0 O : N
“er egeiﬂg[ r ead/ updat gér%él ePtg?%acfoéﬁ mTtglbﬁfi {opgrpqtipnalization and

locajigitiondfisl in the framework is support for
cache

0029xt ensi Bi &y an si nes bj ect., _
[ 33 nchr ojgﬂlléz%{}%/%%ﬁpé{:a?%%gg FE PR cg cempliay £ OFgpey be implemented by

and ingeyeat witbre. vasyts toé pofrvena entk OPhSd '
g[ﬁg@.ﬁﬁhT[ﬁey [ ncelgiggg?élgg’fg Jggﬂngdd and

[ s. obj ect . framewor
gene?r%ﬁ’é‘&g SO iti-datg Gnachids readable g#akreay, be ipmtbrumted,with Rational
Roseipignadehidaiabigsie, 5608Mhel ANhNGEANS00T 1098 EHANGSS . o1

s nok 1 data. There are also extractors and 1nNs
19" AEE AR PYeS A pilHEH omomRIsioNs dfcofivare ditat oAy ki tised 1§ QAR ent
aspedih ef fad BresiRiveAin. i nds .compliant. COE may
funcPe. il ement e_g byn C‘gﬂéﬂpﬁ{sr%@ag@?al % aﬁaeéé}ni 18 {15taled to provide
LRl estiidin Agwres4-5Phé cxmsinghbaidw.t Adla@bise Glay o qﬁb%el¢ created
e

and @&Rekse I r -dat.a_(nmachine reada

dat _a)Q%aﬁ%r—%?L?ﬁm%the’ e né & gr\)’mertrﬁ)bg?a(?riaﬁlﬁ il-7 d 482, 2ndarpappropriate
IDBfidgierrsucipgreliret OREAet. i) SetoptosIDS MBBCAT&i300y." 2081 A nalrSrs such
as WHB e&%%i\ﬁ'&iorl%f encE and 15 is not neant to sugges{

a limtation onverSroREYSH software that may be used.

[0030) | nplNsveaid enasped b i ' i
i np enhape deles e W&%{}ﬁmﬂtg@;gﬂag ge %orrr(l)vv\(%]e&em many

Rose, an add-in is i'nst

i 0 tional
useff{ a9, ﬁ%&? PPGUlEs §sneteledrateiand fqcgh BiBsintrfacea nal thexglyalOTeshiect

can Heekased And atedha s€ BB ’ and accessed
: Y T AR e AR OL e RS ToRR e o

sing Toplkink. 3.6
- find %@Pfts? 8ﬂaép iRg&H’&fﬂOQJ‘FSI the OR oB@adedly heysmatnga dathbad€erver sessions

inclufidg AuphodFor RRLRRE L 3. 2.4. EJB e
g co%t alifbr?er s such Zgus%c%ﬁggééﬁgﬁg d%%ﬁ“ﬁ%ﬂﬂi’@%o“ﬁl @amiiigning of
ata. %E%EP@&PP{ m@}iammgnmbh ﬁltl)mﬁdgmly Qﬁ)vﬂ:fe aacmfentl session for
1iE:1Br i : e_conbi in many usefu
D O B ot TR 50 & CPILSROTR0 AP oeshA e B Lot database
conn¢qipes. f Ehsw supporttitegrateyy wilOET® Df £Ghsed $@3fsaPi6 2 gsage and
rovi de access to EJB-% as e

.an .E]JB The,
Concﬁﬁﬂggfﬁaﬂ%gﬁgﬁ%é%f 5 U 45 daiEbaS Sersith go MERITy ke s across
databa$pgnighationppidng hhﬂ@thaent_ﬁlaﬁioﬂi@ é@@loﬁﬁ%angﬁt%& cﬁgn[g\é%r ent natification

essions i ncl udi ng support for s aneo
R R %g-?“ﬁag’?eaiyﬁgfé Jor e P tisorrsbte par b loteo ATt e
providél 1a theRephin aia DbRs: BEHEE ShifdLARASE re’d ﬂer(]:? \Eﬁdgtee, post object

& %ugﬁort ed. They provide a client séssi
reiresh, and pre object delefe. Design and code generation tools are provided for Rational Rose.
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application access to any object. They provide a
configurable re-try nechanismfor | ost database
W@ ghnewslons. They support int egr ation w th BEJBUS2003/026010
JTA-based transactions and upi que concat enat ed obj ect
ids that are uni que across database servers,
A dapibRRRFMABoPRLESINeIalS dREHRASS & 38 i
to i npl enent oslazont al pa?r????onr?gﬁg&%g&%%daﬁg gddeﬂgﬂ'
Toolg genstatyapplisqtion seryer deplogmgeirieseipis fs UCMﬂnzftecgEmbS@port for
Web@)f@@%sls EncPWCS%‘LgheférSe@g{ ?& l-%]#o‘dé‘ﬁ%q gand Sel et e.

$ are ovide & obj ect for
[003E)bst 0 kﬁ1gm: 3 dﬁleatts iobjiagts pmcbretﬁlﬂpﬂslﬁps&pﬂlﬂi@plemﬁsﬂplﬂh}aﬁ@bphcauon

v1su2[11§ Lréo?d%[%l o ? u&?fé %%“6 de la%%gqtg?e tgs ﬁg&orﬁbg@del% Language

(UWOMAMBBQC]MAQS&@OBJ% Q18 a B 3@1ri§"i’1§éd°c9 provide a
ool enera d%} ? ﬁs or DDL scri ts ased on a

ncbg O OGBS e ] GRS b Beisad ik mo Gl nplieshat the

bjeQ@kMRId é&xﬂeﬁlhndieﬁs R4

0 .Je Soue ?ﬂ%r md 8 éie s%rd’sfof QEth&El%ﬁtﬁé§g)ngﬂ%%{ltrast o

custqmyps sndprdgse cYVhé“thlp?ﬁ%Pﬁtf§151€<E o@saqt 361 way be Sladabhcinsorddj3ét tsa

C o@ﬂ&’e 9N [

R R L T —

Cmqur pbieqiad3 ghadd. erchey somgeue&erelum th arcnstdmaetems Nih @GRE0aGEner

class.diagram In this exa
objef e AUl e 2Posi B 2R BB SR necéad v JB¢ iy Felae
312 temus tuin o8¢ drdeis303Usm cmaeraomﬁam ond B n@Ael CRl PRI HRltEm
es. .t hat LF ect exists durin

otje AR g RHehh s 3 EreaPis Kot Lo befRmiersdsi drfne e

305 is Hlle@ B wigtsproftts T04hA TR dnAd¥ebdab SR 1He 10hi 1o '
relai[%ersl sted. A cart 301 may be rel at edel:IJy lﬁhl@ﬁ Céi]f

8stP-10 CoOr der obj ect 303. One order object, inthis
oo3gxanpl an UMl athebidc
) cot 308 shouri %“@%E*%onsﬁg%@%?mﬁ%@%%%aclass By
defapl §H ireleva {iF- pp aarantClsspstsotmt objeds§ eodine 30PodiMening thchavention

e e b e T CPapA® SRl ReR R R g .

Alterpgidvelyairangight prBQ'ISm@}D nthariinfsoro ae obecth]ﬂ&?.l CmsBase. The base object may

e T EX BRENT YT UL N
referﬁnded be oihteeinsiEs. 3&15 pnﬁnoﬁd dfitieobdse cMbstiftorOH 8Cta81c3¢MtoRatty for all
biedl ﬁ’g gnect ed to the line item by the product 315

00jegly IQUER 4 SATROD REFEasF and, NAmEntFIOBh| ect such as a

[0033]1 oppi Ngodaling a ﬂfﬁ}ds iRV dehREWRE af oGk ASTode Yo prgt?rgﬁ%&y include
|1 top-level (i.e. nao parent class) persiste '

the fpligwdpg §el?sn Fgplea é?ﬁ%&ﬁ herprchy fs oreneed to wegsify dre dmecthe'rstnucture of
whetk HQR1As Bawfl At 864 whak tgﬁu GE g%ﬁ%&t@de r'ﬁ%{x ﬁlaasls rrlla?nge % alssoW

in the context of Figur
documenigtipre ad eRjsaEepsTtivaynay b epecifiefls @asaprophﬁe&:dnpp@{ddeﬁblude the

follogﬁﬂirB?ecislsﬁe;{ih‘%1 atQ%%a%p%&&f og%\fe(l:}e Pl%fl r[g% Ibg%t a:q@a\%n?mgf étageable

Max pyuogefaersians Table-ﬂevé deebhsbyomstriiars (Sllcﬁﬁ§ edinpofiCuigiicRR8Graint),

1s Doy te BRLD SR Rl GHRE DR AORT: Ritr e CperateEl, using
tool_sumhed@mmimﬁgme[m;a&kplb@d@bu@@ a class in UML format

i th an, object podel program may include
[003X\f r}\l Jthe atiributes o agass ma% be specified. The attribute’s name, type,

documentation, database column name, database column length, null values allowed. and
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25 the following steps. First, a package hierarchy is

wE bR BTt 0 specify the di rectory structure é
the class should exist and where it wll P gH@%&m g1

- Then the class nane, class 9docunentation and cl ass
properti.es may be specified. d ass properties
whetksuprpmt tlecuttribute imidqueean bokpeoifiedgin zfédrts»nstheaimbute can be static,

nS| ent tr e Tabl. e e
Pitery ARIRE by oE SERE ur e o B S g Egpton code
can adﬁis&tbaﬁ eHoowsdrf cﬂhem:&ss{es ;dﬁcha%ﬁwﬁtﬁﬁ'&@&d %Guld@h@L@N;ess them through
stralnt Di splayed in GUI, D sp]ay me,
getterrgad Py n&@f qula owigg AR e yPSHe é@ae%ct HE:JE0legR; gt long,

short Aoubl@ Adhas GerthedDatd €Nifet Tondshind, H#c8r, BodlRsh, ?”&ﬁlt aidag dShort
bel ow. [0034] Next, the attributes of a class may be

DoubéepBealrtew BigReciget Chameter Obirshbyte; e, chag Sbaeait. at i on,

R Vg S017 S 00500 e Usa00/ 026010 o

[003al/h et helhese tyrss ateheplapnatcbtmaapc@tajquma tyaes that may be mapped

e Ly T R T

databpgeptoestdre sltrmnstolﬁ hytes Uil chaser! CGhachctee iag b¢ mpperdctd €LOBatypes in

ess them . Howeve ot her ses d.a
the CIGES B SOOE LY THar B oA P E B Ut BH! Hiptr S g types
are sffe@iat @beﬂﬁﬁtﬁ@tdﬁtst alfieind BhtlteNaAg tivk Isroleﬁ’dﬁt@d WP&R bt /Bash the value
ported: jnt, boolean, float, Iong, 5 short, "doubl e,

before ﬁ%t ng the aftripyte mmghwill depryit thyvale W&?ﬁ)fetulﬂﬁtl%ﬁlé attribsge Viadhe getter
and sgﬁé?%ethddg Nhe ﬂ%ﬁﬁé‘t&ble%? LiribudRl 9 LRE GRES S’r:nﬁB g%é P®e that is
Character. Object, byte, Byte, char, Charact
genei@ied ralspteenisates mgaddtﬂagﬂé@m with golaumats Trrgpreseat msmdmahgs of that
0 v
attri b%s ifﬂ ya]_llégé ?ﬁﬁx&ﬁ%’satﬁ%ﬁteegpg 8g£s t@{)? %%Clﬁg(? {S% gg&f??hai]t %m?tlple
transtajedegluey histh@aittebute cabyd:mst tcas@pay toealiijorbef cr’mmopeedudspwhlch are
ﬂmequg d*gﬁs in the 10 database, to store streans of
§% § f€%char and Character may be mapped to
[OOSQLCB t YRS, thmreldtlbﬁshﬁiﬁtoﬁba&@s inay gcstpaaﬁag ﬂndali ME, using a line with an
aracter. streans. The.EncryptedString an
a0 OISO IeH g0 Ly SPeciieh At BHEERA T Fypasiop Bachige of the

assodidtfon 18caBlel iaR@le DULe dohenmRde e(ﬁtﬂ@élerit fo Aenebat 88mWoh the class of the
encrypt/ hash the value before setting the attribute

“frogngidéw] the arsesigtin. (The ol shauldrert Prasectadronigoltvst Like attributes). Each

role @éntsbéé?ﬂ'taemﬂl'tlgh&tg‘e «gett ef g sefl 9&5 pBREd10gGS1 7 5 }J@@Lﬁe that at
Transl at abl eStri ng atiribute I's als JUSt a St 1)

either aero @b eee nstanceiof the Hbigeiay thatadlealds @mgbmlert@trebtlamshlp Snmlarly

«17 s@g.fthg tﬁttaek?ﬁgptnsatr &b&%y e arfrzreea&ft %g%t At 8Yationship

ues of ut e |s a

(typiedliyrsignufyes aafot aulttasisaibifobthe splaminfthae chptaSexﬁhmw akdoaifation on the

cassfy bt Bf <R OR SR BUAIPLakEn Cof. EYBEL 104 gRsie epges of

obje@lc@n bs Irﬁh@ﬂ:latmnﬂﬁtﬁ T’{ﬂi Rg6ialehtQd aﬁ]rela_tﬁ'tﬁxﬁlup cBi@aining a collection of
rel atjonships of a class may be specified. In UM,

assogigieh gbis%i ne with an 20 arrow from one object to the

(00391 her SReghfiddSKip dad AL RNBRLEAL mssrﬁﬁh@stﬂl&rbac#ﬁ&@ofme
side of the associationis called a role. The role

assopigiRn lias VeI &0 @ﬁto'fhtebSléﬁ Ary ptr@trtaéomfrrbe whltiphieities speeified above
o S5 g PR 811G 300 L LA 0% B e v

as arFagghegate (signified using an open diamond on the from side of the relationship). An
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roIe can specify a nultlpI|C|ty "0..1 ", "1 ", and
"0..*," are supported. "0..1 " speC|f|es t hat at
WQRHEH3%er o or one instance of the obj ect onCT/hsduo;r/(Qk(Bo
side can be in the relationship. Simlarly, 25 "1"
specifies that exactly one i H&tance of the object on
agert e re .
B R S S SO St S P Bl P e Brmentot e o
Clas-“c outis thel*raftponselp;hes@nhes“ﬁdmé @SS aciradtd ol dmlet&ﬂlems@dna@(@ of the “t0”
clasON the fromside of the relationship). Also, "0..*
- specifies that O or nore instances of an object can
[003BF in t(hlejeateioidEIDmﬁbgrpm alloivs foria8digemil ¥rpefes IobhetddBined that can

rel ation tan a .collection of  associate
be 5053 B Pt 8P RS0 B anikfomelin, sKsg abaiship role. A “CBOF"

tab rb)ay-bb adeel tb @RairopeHids Yol dRh bype of fddct %@tﬁ I?)bfe'c oc.‘l)efh)aé1 gl%oram as

- fﬁﬁkfatlon has visibility to the other” si
! “SBQF ATWSf SRS tabdist fpesipe pr@mm@s:h@penbé B@(ﬂor&bdv@pe cfamiect. A
mod it Oéﬂéraftf!ﬁnéi’d adt B%Eéh%qlsadraﬁll ﬂg% %Qé%sggnd fé)atg?]wsua?model can

one SI de of the relati OnShI
acCegFHGY PERERY plving wbfecte dThewiforg, Eafraddnpg prageaies.udditiondl e pEiieedf the

cas 3l B 8 353 B et -6 201 Biker e e e g

[003Phat t Hepammuim the] mnqnmo«;amgécymwmotﬂi@qbﬁsamaw%&a%mns to be

s the responsibilit
addeﬂf““’E Eﬁ?“‘m? addm‘insf %IPB%{{SY %“r?a ffePEus obyetsi Vheare gﬁyt rmdel is
creaitdh(am‘t}tfa ture bikBSis a[(0458 8A ttri¥eS '
dlat |eon p?gpert%es to tkiseoa%gf&:lr? ?Eg?;%g{&héﬂgksgé’gﬁ be

5P ec@gfl RO ?ﬁ?l apjgtmpdsln clagget of propssies qan by dmméw and added to
for cligtbizh@dSIkdses2 M iEk %idsﬁlmﬂ eBOHRk % 10‘% ad@%%t 3 %o& ip Wihdow for

\%e added to the properties for eac
SPECIfiCRiEPI I Ckass Promsiasi Migsebpospbsatpf msperiids| oaﬁfoe &tlﬁ!ﬂe& 402 for
rnamghlﬁﬁér? Fr mblks r&;ﬁpuels' é#ﬁgﬁgglc%‘h 4&1 p\{% 8%12'21{?%%({&%&;41 ?such as

e set for ea htype o
defaybprervanride arealisplayad.a Cé:\mtrnhcah ianuser temdaibhlatedBd Sroperties. Properties

that %ﬁ/g E)lgrr? tﬁ&ﬂlﬂ muets %ax%g (%1(1 %a.lilz%% P@gf_@e(g wﬂa%gl?sg grsnp}aleps}/zed

[0049) o p er tmlesfolltn’dnh ﬂesonptlonﬂfs&@ﬁﬁﬁettﬁ§ tHaf mbj1Be ddUe8 kAR of

tebo custom ze s uent generation of code ah
Objegt aﬁ’er sup%%’i;tm%?rstmh‘égl glug’é?é' “? WO §Ptred egraraticn g aede and other
syppbnéorlaaﬂasgnal Rose object nodeling program al | ows
[004 t ensi o to be added that contain additional
glx roper tly \;%i P& §Opfegi’esv‘éls1n§1§’§bl§5ﬁ reqdebis copmdereda (inyjeat’ Therefore
som rtids%an B¢ RatRfat Wdoh £ aat
dﬁtd% but e] AssocCi at:é%n etc. ,{ﬁ:}oggélbla @ﬁbpmbecgg}f]%% can
beConypelNofiest ayrTidsrthsemyveht nbiiseo bbpeptt imtitaleseratédieode.
S eproREINAFRREY. d and added
cust %m zat | Enéﬁr}g?%l%% %sspgﬁg&f%%%i{ TR Prgiegs&%f‘s &Hﬁﬁ{bc
genexaigd. 401 added into a pop-up w ndow for specification:
of I rtie et, ar set of praoperties can
o SIPERBEORET et EResafii i 55 SSieg % aBaes vanable n e OR
map}:png)pxejet‘umsﬂmt;srgemﬁté& name 411, val ue 412 and source
13 (suc def aul or override are displayed.)

[004 nt 1 ols I'e%r]tsrs Pléopaglé:F gl %qupq?fngflg 3 ﬁ@glgﬁ.@@ep ssebject created in
accorlam&ﬁ&fhthl #sass Uhglanl) LR DGR AL Jf sﬁéﬁ‘éaﬁ‘@ ?ro@%g%% Fg &}&Pled

.~ Taced, highljghted or_ ot herw se enphasi
Cmeraay by EldS%ﬁW’éhH@%rrtliebtnpblﬁmgﬁs@tfgllqyﬂgg;ert| es that may be

added for each type of
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obj ect, and one or nore manners in whi ch it may be
wdskd gcontrol generation of code and other support
?or”giogf)ass: 11 [0041] 1. Project Properti 8ST/UR003/026010
singl e object nodel is consigdered a "project.”
Therefore, sone properties can be set that are gl obal
t OGFWEaté nedt te" NaTto espo peiengincoieht said Qbdses BR may exé)st solely for
doctfﬁ%‘ﬂYa‘iibgP\S_\%?%'s_ce - override the copyright notice to be
n

out put € generated code. ProjectNane - override

t h§eudagImnaweoofy eaNto@Bndr@BRLE B RAbRI ERlineHERS «f 18kiass

wi ThbliNamagenefrifeedic i @bRChHes ]
e UERE A e%? ggfagsq g?t,yactic?%ltlt\,/glre figst 27 characters

of mdesgl | ti.on that wll
|ﬁafsrf?§%§nuﬂ%eﬁﬁ?%’?@”%‘}doﬁ’eéb?taélmet hat is generated. 30
- [ OB8RkeaBle -Geas SFREORS L5 L MRy conprise a.
| si ngl e Ul\?L_ cl ass obj ectdlcggeenaetéé%"i%nﬁ SE ﬁﬁﬁ@@%%ﬁp&mcw
classe didsgHedbelmy clicking on a set of standard.
Pr VRENEH S Ssiods N d _"Cnho" nmay. be added with -
propert | eim}ogle% #ﬁg@% %@L{)g{f feéweﬁb@bﬁﬁfﬁ?%ﬁ%%@d@ep ona
partipsgar/clgsoPeEn@26010 11 Generate - set to "No" to avoid

g i C for.so | asses that may exist solely
P or LR e BB Te R SaER et ot ek sisimigs cles

implenyeationoepjmeer at e one or nore EJB interfaces to the

' clﬁ,sas. PT blg\éNarre - gyerride a default table nane for
a Clas¥ a%g?g T35 Pecitterackagemapt of Waerzetversper BmplC) digs is

generatedss name i n upper case would be the table namne.
o IsSt ef'é\bl e - set to "False" to avoid generating any
sﬁﬁﬁ‘ﬁ?ﬁ ac,gﬁHéIBF I FRE¢ifY & packhgesnaray ofi vehekaihe pesiBRAt impRmentation and
its prisdry Redppeetiabl £ el mVersi pns - set greater
than O,ptpo sek3 themﬁ)u\ﬁgcelr 0 ggg emi‘ﬁcgnges to keep on a
' Fﬁtjfeélﬁlp%ck@gggg@e i- pecEp de.pfa&IEtha@dnaeQQh@;g l@m-‘peﬁ%ﬁeﬁt fdgeable
impld i name of an existing class that
mplo iy QR foRed |

his cl _ ntation repl aces.
W%ﬁp@mﬂéékag%\ﬁmlfmam@pemqﬁ@ aaamt@_qég,@gfong,'g%ﬁ nga le\g_r B2
« a , class is  generated. InplPackageNane -
E\amg%’eg@lfq{/mgé gﬁ;c ea%@“ﬁgf?}ﬁmgw where the persistent
- i iphispleysatspevifyarttbthel B clhdsSaBiel SHBLY b%ﬁ@ggidlggg . il Given user

mterflaégjlw cl asses are generated. Stageab age

speci fy the package nane of where the persistent

s thigeaNane - SR RIERRY REHQ Qi aﬁn% 2k o nergt ed.
... Constraint) through "Cor1113t }Sgll t2 - 05318%??% @yg&a‘ﬂ@ the class name
15 BRIy TERARYIng 3ms { ¢rae marefsnand théraaklingFpaces wherever there is a capital

“letter followed immediately by a lower-case letter.

DisplayDescription - set a description that should be displayed for this class.

[0043] 3. Atiribute Properties: An attribute can be added to a particular class for the
base-type attributes described above. Attributes can have a new tab called "Cmo" with the
following properties: '

ColumnName - override the default column name for this attribute in the table for the
class of this attribute. By default, the first 30 characters of the attribute name in upper case with
'_' to separate word boundaries would be the column name.

I18NConstraintName - override the default constraint name for the IN table that is

added for this column (if the attribute is set to unique).
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exanpl e, "UNI QUE. (nane, owni ngMenber)" 20 I sDi spl ayed
[y whether a class nane should be displayed to
Woaz"dg‘@rmr)n a given user interface. Display 2003/026010
override the default displayonanme of the class. By
default, the class nanme is generated by renoving any

[0044']Crm gt ef i xAsadation PRopreltsN G nsRARRSoNBRIRMBAd ek & nitso
capital letter followed i mediately by a | ower-case

pam‘i“é"r’t" pSes. 2ésﬁ9F’§B‘i>1§ylrﬁé§%“rle&ﬁH‘V@rﬁldeSs‘é@daaI@r exdled irples. dhe edsegiation

itselfSROBIVE abRwdhiSRlRY eEBOBT withhig B]18% 8 3.
e Attri bjt e“Pr operties: An tattrr éﬁt%% gioﬁ%él added to a

pdtelgtionT afeNqmes<If thsrastopiation meesmtp emahy toitanyes a unidirectional one
to mﬂr@%@lﬁﬁdﬁ@ﬂg 31'9%1 ?rn%d%} QU B35 CRT %Vbe a%é% Vel %&ﬁ%&){plex%g to

7 ow ng pr oper I"es:
specifitie ralationttdide vhafea Byt defoiltyithe relatien fble nﬁrhd:sSattambf robme&hd Hlass

n I this att r but e
amney 8Pt B84 gfdbe oo 0300 S0t & B Rehel: e Pt oconaras (more
than mchamoers),ctaaethwcrars naime'ihi6ials ¢RRt Riters WOW6kd BOUREREL) ESlilowed by a

he, col unmm na | 18NConst rai nt Name -
Sum%@%ﬁpfi tﬁ“ﬁelaﬁséraﬁﬁlafe‘@ngrst raint name for the IN table

[0043}hat i ad R@Ié Pcr%rﬁéﬂ' 2 o I‘ég@se(n'[g onk BRe 8 4 ésp&ﬁ)a%(?h

set ito uni que) 2004/ 0- 10399 PCI/ US2003/ 026
assoctaygn ags &01eﬁ§§é&n§€@19ﬁldPBoﬁé‘Wtqf@f§ if properiesct addedo thamle object,

two aa&tl@géj %S %ty‘@)% %H‘detdgg assQ%i{rdgﬁﬁb%ﬁ%L@i §’$ “Cﬁ%)%o& | 2l I"%%%)F B."

may i nclude two si
with the dejlovang prapertiessel f can have a new tab cal | ed CB():

Wi bglul‘ngﬁaingl lo%%@eqﬂng de au 't' Ecl) len%ﬁénggll %Iﬁg%g%%g\(g in the téligle for the

t he ‘assocl ati on represen sla
class ofithih asseiationaBy default, $he forsnE0hattedd dfARSBieMharte i Bpfr case with ' '

" g relation’ tabl be added. Set this
© SeRSTE %gp{@)otua an%gg}ﬂ%pe 0?1811%1%(%?1 tabl e name. By
' deGemdtateF ofehleKlegC aistraimt £ s%b‘roe' FARBEF tilbRIER kel @oﬂsﬂrgﬁt $B81d not be

f both sides of the relationship and use
genemf%%o”hlsﬁg\%g]ﬁaSSPFlaTt“Pﬂs nane is too large (more than

2 F eI TR hShaintliRE)- §vaeridd tﬁ@ §ef9ﬁf‘§>ré1ﬁi lzeg%t)ﬁsn(a dt hithe for this

letters of word boundari es) f
side f{R4RSERAATGR. t he cl ass nane are used O [0045] 5 Rol e

[00447r Oper tAsecﬁscuéeﬁ 16w fr%%&&%&rgéaih %%ﬁﬁs 1 be 3 aléne&i 3s & oDr?JSTt property,

associ ati on. assocl at 1
to incdydgen %Oulfmfeabmtsrce as afclap:er wpperty, esinclode mdtddbleotst Dace £l e

class&bhtﬁﬁ:{utes ﬁr\éqelgtgoq{sﬁl ave bteean?éf)mgd g\geﬁw egea??ar bc@g@fatgi

assocl ation proper
[0047ji t h t QefatibhoaMongn pe qmrﬂedeﬁd pfopbrisndyarEoper MBS Askidfed as

faul.t ol me_for this association in the
stk R s, 58 TR o1 i GEE SR e o, prwmes 521 are
accesdﬁfeaﬂiat mdiclile whethet to $en 8 bR EIB | &ealintetA& dn@lof al B rdnfbte

C th' - to separate word boundaries would
inte B%P ﬁ'{c')é qu& DEepswies. a name 511, value 512 and source 513 are indicated. More
generally, a local interface follows a first protocol with relatively little overhead, adapted to the
calling and called objects residing in the same web container 121 or the same package. A remote
interface follows a second protocol with greater overhead, adapted to remote method invocation.
Remote method invocation protocols are provided for specifications and products such as

CORBA, Java RMI, Microsoft Transaction Server, Microsoft COM/DCOM, Microsoft. NET
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Gener at eFor ei gnKeyConstraint - set to "False" if the

W el gn key constraint should not be generated for
PrIEOE3% of the association. Forei gnKev ConSETASHONeR10
- override the default foreilgn key constraint name for
this 20 side of the association. [0046] As discussed

m&@do&%dimﬁdrg@atmammst@m)o MHRGhEid oD@nassh e addredote
project property, to include a group of objects, or

mteréage%oevglééhema%ﬁépw eadgnf/QE pXRPEUE Of &t WiFTI%5 ect s. Once
[004@1 thegiogl %%%ﬁébs a@ﬁcﬁlb l%&a%at%&%é £lplh B ‘Q‘%Bg'ﬁy eReferring

been nodel ed hen the code can be generated.
now@EiGa tbi oblsclafiggramat ap ebisgdranigwegk al{bis phaype int M@rd@ﬁcetvn@ one

emb%ﬁglr %é%ﬁo:&g?fg??lk&{ggg .g‘gea}tela%té déel:%l%fbc ﬁ.rﬁ%&g g\lfu e{l éah%woﬁ\ él ‘0 may readily

inclhple gpiotsiodsr b&dpamers oncndgsiahdms, in bédition ndirdatteadwiighdser
erate.an EJB.l oca n nd/ or an EJB
compefFaRe L A Ramli el S e FES. RSBl  Fos 5 nane
[0049] 1, V?Ps@ulﬁﬂ;%cﬁm@ﬂ&@mwfewf I dli’ndnﬂﬂblﬁ) fﬁia? thelub Ib&mbmimons of;
. nera , OoCa errtrace (0] OWs a L[St pr t.oco
Use \Rf Rehgngl %QSF%WLH 13@6%%% B IFSTIEH AR W PDISSt ’{nﬂée? design. Code
gendr@lonivith pAdhaadh okehy fsmugto&e&smemoble nlefH3d$ aTEneY¥RiBn of code to

contai ner 121 or the sanme A renote 30
supHopieR-fime STERBPI. 6%6. BPdts mecﬁwm Wliobipcigmétpermecessitating

Ratlgﬂﬁ #3 d@r@ver?éjglg{n%g'ﬂoo d wPfoeRé[Eﬁcnﬁfj d gﬁ}%ﬁ#ug%th 11r5§Mo%or

nvocati on protocols are provi
mteslptem béyoad b osrs desiatatrrodfueppingpetanzesers. CRRIBAL0Y af/zersivence

M cr.osoft. Transact Ser v
margpngi 8804t (ERE AR O G Hies Mt BRBH 4ot ok nision and
creatib@oEeRtiknah mﬂleEBﬁcEdliqm’lrﬁﬁts JasiaBes ﬁrﬁ"or(ﬂiﬁa) thaflid @ecladtccaeate 2 .
nerati.n ca r.enot.e interf es .cont
datagﬁﬁsgg\mm% /g t %%Setﬁ dSEP ?\H’f?ﬁna&%%‘iﬁ?aée oaﬁngrﬁ%faxﬂ%%sss Simple
metﬁ&@‘f@ﬂ Runl@iHé @reﬁldaeﬁh@ updae, QB@Eem(teRUU) %c&&Blch&rough a set of
adapted to EJB ping. Referring nowto FIG

stansﬁréa?lawﬁ?lbwﬁrwe awdomdé@t andy delate gy Iusess Pé}egtﬂa\% fr%nr?work
UseA? 8 HaHaBES Whddion? RFcreate MBeME, rﬁﬁ{i‘ Helbla@ s@tr d9673kts using an atomic

invention. In alternate enbodi nents, object franework
trangaconinythe datebiabs Trapsariiene camb long livedhecatse tsdaiahass inpot affecied
o AR DB 1l ot SR 85 s
objmwwdoumfftctm[g Giddie puskikidn wsper o5theobbjedh sntﬁ@‘d DBIFe is tested,

appE?an;gd Et@%’é gn PrTF c%%ngée Bis oeryc ol Et? gltcfug%nﬁ an 8ud1t tLrJaS{Ieof%e base
attrfbﬁ&tdhmﬂgkis oy @bjeob] lebraﬂ&deﬂ tbd esdegind iffortatidoio create a database

e atl nW|t | acehal ders or stubs for c
sch e e OF SgHeO R ROHES: SCIAve At 1P 8ot CaRRaTe SEippiiutes ofa

' bus[ﬂégb'JHJJ&? tpﬁ@xtt FRRddibe asw atidsladto a@&;gﬁhg{a&l&@?lﬁ'@mﬁfme without

obj ects w out necessitating Rational 0ose reverse

affeecﬁ@ the dpipbrse sebsmac SurreTiHer eRigc Aeanse xtificaqss ingludipg pptions for
buslcljdegﬁ[(g ech to BE cé’rﬁ‘%ﬁred't@ heveagtban, ueﬁ?ﬁwgpoﬁ cHafibn, u Fdate or deletion of

ation of mappi ng parameters ration o
thepbjest Sthesecaventsran persigtadrié thedatabens andcgpdegianngady an event

notk;ﬁ’%ﬁ%ss%%u%bjﬁgo tﬁe%u@lnft&logjtel:tqg@{f é: e anglt m%f {lﬂo:p:{?grm some

creation of relationa cons
actionafterdi ndirst wbmmoeted onmethely (IndOnedeheidistigsegedmtosthadatabase

(postInsert()), after it is added to a transaction for update (postAddForUpdate()), before it is
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dat abase schema and tools that uses the information to

create and/or m grate databases. Sinple nethods for
WRaHWIHIRY creation, read, update, and del et ePCURBMY3/026010

accessi ble through a set of ., standard APIs to easily

create, read, update and deﬁete any busi ness obj ect
e franemo

upda{e? é%& Eansac‘pﬁ)gtt%{he da glquEC @t?sﬁfe} t?ﬂo%%@mdt%m the

obj ects using an
databakeoFbaR eesh) R Iaﬁcaﬁhallynbefmetlhe dellated lfameﬂle @ntalres e (iré Retege()-

s, o 05, ¥ RS BERRUSE S 8\ PRER B B hnSl B

IS use
horizoht@ P06 140 arel iR ROprefeedbBNGEIRdE O basellivebbjeslasg lijnexHaseImpl 630, 2

wi t hout affecting the |ive product of the
base gpgréase claps CmoBaes Ganlrse ses §Paé%| dm%ﬁf‘ﬁ@@@o&g
mterﬁ@% L3Y8fon @QstsaCﬁBEME 8K b O4nd SBHRP Vdpper sk l@ﬂl(ﬂﬂas@[ﬁlplw 644,
it trail of the base attribute changes of

The Hipptéanelity Gad stization obtheserhascdesessaiel eensrady SiseReed mahe application

crea ase 25 schema that can be used for
Hmo??aﬁ?%ﬁf%%%&gforage and retrieval of translatable

[0053] r i ng Iatthe FIGU besbodiment, b gsiupes soa lojaesss aresbwobﬁttw¢8®ﬁ10ﬂ20ntal

o R e B P s v
from3UP pREdoide0doneljoaging tbb@mgssaaom foke F26G | Oesbodimet, (hi mgt classes may
options for husipess Obj onfi
prefigably Jetde gapir o ob SERSHATS iz &Lﬁ?ﬁ B0 {eﬁg‘"eel zfiSF Gipitract
650 Oaf roott iR RS AbsTRER BB &8 Sa @bﬁneeﬁaabﬁdle@hcﬁmasg @\bstractXI18N
dat abase and can be nmnaged by an event 30
6<8mppf_r\ivr@amqr@}@sss s Imy 862 Fl oSt HEOT QA bsuAIESERAIC 666,
[005&2” | L EHNE gﬁanQ %‘?‘Dli BB Qﬁgses %‘Etsh% Bd1648 horidontal axis
firs cons ructe In e

(rnit ter it is
618] armsiemayqxdefembly mctiededaipatta@@ub-@bm Ithaseahcret)fyom e fapgding

cont R ARRES FUSAP R0 o Berar 8 ITER Bty s g -casses may

prefEﬁEYvh!ﬁiﬂm QPAREObE4: claspddimgd 67 asub-iraeréae tlasn Xt634 1 drab-staging
clans,ra}%Iﬁrfp&}S~| §78( a5t Coﬁ]émgnggt%%l a{%tgfe {;lgslgt HI%NI d egu/br\?xifaépeg Kla Mmplw

I na
686, ind aSsug%hﬁbﬁd:lsfsﬁ WMmplossodat abase (preDel ete()). [ ooso]

in the FIG enbodlnent rou five b se classes
[0083le showhadditrre imathe fifF- oA %f% %15??@3 ghriAeriage aﬁﬁeﬁ fefEire 13 above

are Ql'ioewf'l%@@ Werlopglitden axRase A'syﬁesQﬂJ\@@peﬁ&@s‘éé‘s are shown between
CnoBasel npl 630, a 5 base interface class, CpnoBas
ver@d axin 6 aan asveaityahaxivd s 41 24ipHa s I MpIocleTes tha*éf%f’éemnﬂ"
stonggtineﬁﬁa%taﬁeo%l a&%ﬁ{omr{o file ﬁfﬁt Q@F&ﬁ%ﬁﬁué 67%N ﬁé@ace@ﬁ‘g tifé public Java
Wrapper ass W 644
intdrfanestthay aed dxpysed nalussts df.ﬂzaaaysrgm aﬂnesmeéa@aéeﬂreltbegewet add,

are ner al di scusse I
TemRE 38?55?%@;% °5F & ecrrel%lé%({g tlggg%?&%cﬁg%l%de&g jeja th javadoc of APIs for
ref@siredi rmmﬁmeﬂacgﬁ mrgenﬁrated)md shbuald sesbeamediSébyrhapétbremne

horlzont 614 and,a hori zgntal ﬁls 618, and

sy VB Yo TS P SUECREEREs 1 hat

[OUSQPer | t Infohe BinblEmER! 886 s ARERSPWIRIT fifiklase sofiware component.

classes. In the FIG 6 epbodi ment, the root cl asse ﬁ will
Althayeh ssmefoéﬂawplwepwét fgllowate SPpeific ] lnke puged skill in the art

B chPHM app L ERtRER p&a%a ﬁ%@ & ¥ianagement
apé%%hé?ﬁﬁ%%?ﬁéigéﬁﬁg g as§¥bAbstfact§I X ; gafoofnaenl
mddnleer Rzt peovisi¢rit zkesdes medh@mlemmmnoa@tasqeﬁ éwcn@égo TQPEistas the

claéqeggtgn%%%g l%gfi‘!s %gﬁ&pl{»%g%%grﬁpé ﬂp%@l?g to%%dreﬁtl&g? HatGtsSE. Offtree types of

rac
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15 [00521 In the FIG 6 enbodiment, a group of
wé9hislidpses are shown beIOM/horlzontaI axis 618,
may preferably include respective sub- cl assBST/P{74¢3/026010

inherit fromthe foregoing pprresponding base cl asses
and root classes. In the FIG 6 enbodi nent, the

Persifpgt flpsessiaciugmimpl gl S rabl 1N, it U] dlas drbseMS 1RRKES tive
VeTSﬁ‘(JHQﬁ%ﬂ 03513&1% ﬂl%%gtab%es Lf'ge jf!gg gfgsscrgpr%!se%%ssthe shaggw4 or gaged version of

b-staging cla
a hV§ @b}eptrm é‘lenhtabmalﬁﬂk@t/ls@faddﬁeﬁﬁfve méthbdNdRB2ed @ the mterface class are

| ass 20 686, and a sub-cust
;np Ep’g%t\s% %I{Bgsféfaé% Ang%I%f%ECa%Pd?W@ﬁml nthe FIG 6
nsuppage A SEid G0 fTH
locﬁgoif:“ e T L b
P B g "W’%p ¥ Irepl 234 bapl classshbawe dyevieenny vedtonga to the
I18Nlhss. Wahen o
b, When¥8ittha oA hEdbd 8% Golefts 20bO R o DT OH R

of .classes that are persi sten
approprfite mstange of ghet 1S fglasy i lﬁ gmesscd bmd bn e cuir¥itSoddRBet on the thread.
Thedeta8ch a&eg%né}gtgdgﬂ@?lgu o‘t:mg i%g ﬁﬁi terfaces that are

exposed to users o i nterfaces

- 0058k | ne Theewrgpner cb@ie$ Lrap_ietnent Itlﬁﬁﬁa&‘@m sapsbre 's'tﬁLlﬂ%n C‘H&g, 'E%%
| erfaces al so cont ai n the a
cust(l)tg Qﬁs‘ére%gﬁqﬁnc ?elg}] ¢ TR Swo [YResefrrarner glesses émdetmcﬂImplC

not survive a Sub

[
the 15"8 ace éfaat | ﬁ}?ge %@gﬁﬁ apprpPE#Aelyeherkoivimtireg to tehriese ordens 886 on the
Impll dbjeef &etlqu (Bbjaé@mf'tﬁgfr a@ﬁrog?]ﬁg ffb%fz?ch r@g? egwneér zlgle

some of the exp ations

The amj%ﬁw fishimaitstrire chmdhdiiegleR¥nb 3RE S%eq AR IANE MRS as from

set/ad @qus/p @eﬁ@dq@pq_w A L@eNgﬂ:@Tr@risasﬂankcapﬂoﬁ ifehedibidtante bhs not been

added BRWB841@1E: fhRkcdohe ’Iﬁ?g& g’a.g co Ee gcgg%eg%igcn\ggltl I\lflth a

ot her dat abase mappi ng an
mespes i "kvahid Wedppersarsesagdd if anra&emp‘nb emai &b WrhFRP Efside of a

transd@SaEd as t he sses caqntai ning
e persi 31?2% at t }QEH{ aass ¢ f?ﬁ’ér%% ARt fSgnsiaiiated When anyapersistent
ObJe@a%a@mseé ortma@e ﬂ'ype&smfnhéfﬁ ﬁ@@%@é&é&%wm IemplW class. The

i stent classes Inc
Impi%ééﬁ%g% éﬁﬁ‘itogﬁqn aiﬂqt © jmpiementatips of elpr@s‘@mt tmusinkes logic
methed atlie IImpJ{W 1as€ isSdo@tp] ¢l
LHPLS.Class 16D esents. Lo shadou o Bragady arCrBH gfess
typica 'ir‘ﬁs %neaagfcg@}ce 2Rd thee chpskeiiatossourng porgrel Asamtihdididhal iiothet can be
maintugrich ONStedE@inﬁéxﬁQnde@trﬁ&@re bPiE rlxglgﬁ? a%% g‘;ﬁ’ ﬁg 5?&5?38 g;ﬂa.e ImplW class

enented in these cl asses

mher{tfn]‘gwﬂéenh@ 108 %ﬁ@pw@g@@eémpbhiﬁkmp&bmﬁts céhespdddi@Nmpl W
classClAPs%Sndt‘@@lﬁtai'n[b?Wt &es B&ﬁﬂ? %m%%e Sge% gic g&{gsl clio AR 1?11 ?he

locale for the tra

mterféq:eaggé sTlrso eredmpieeented i the h‘r@l(&lﬂbﬁn 33?6:1&3 oh E@fecl%fegaa%lstract in
t e tho 0 a transl ata
thenﬁha%ﬁdﬂmw@&ﬁ%%{e Hllgﬁkf% %@W?the

string attri appropri ate

[0056]nst an ésdasooﬁott theat pd:rs18t5thJIa&$e§ ahSas8EERSFEIp LA ﬁ*gnsg&lo‘h c‘Ieones have
a refeFdibL BN 1{5 o gcal g set on the thread. These cl asses
JenerarsgTaRgnding lW%PpﬁfotThﬁtHEIiSﬂeéﬁmEiymdqandfOHmm{ @@55@ point to

the reIdl}enwva@ﬂﬁE of1haf Sesppef¥P hﬁgﬁﬂﬁes?‘bﬂﬂ] e WE se?ﬁl%@ of: their

stom USI

change hi stor and
Wraplfeasn g‘@ﬁ%ﬁg? plpges g, gqrgmgr,%@ aqd,\;@erg@@k arfto Vel IRElinled QSIS |
tarlcBD UMY aad o lstract cl ass
ittty R

from
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baseSlaspy Erapbise

the interface class. These net hods appropriately check
~ whether to retrieve or set a value on the [ npl
wWoRpEH#039% he | nmpl S obj ect, or their appropri BCEUTORI2GKI0 -
transaction clones. The 15 sej/add/renove net hods
throw a CeNot | nTransacti onException if the instance

. he } r date in a.transaction. The
o By A B LR B RORAR, 1
getRerd(3ayfeb) edi() ‘hiatival andhewegppear accessed” if an attenpt to

cess cl oned. wr apper out sj de of . trapsaction is
005 e ThES R ChTagY i aeetil iancihe dhs i4t A6ley 1B pghows 2
pictirasf @fteodithenh€Mhd biseRPiss hitt Ly, AQARMEEH of e AREOS Yre are five
or created. This class_inherits fromthe corresponding
RR3026mORB ¢t GIOBRRITBIN fri GmebeseiIElS 638, and
CmdBussI0gN a4 the i npl enentati on of any custom busi ness
| ogic nethod. The InpiWclass is conpletely generated
(00581 t h ealemoBesgdA® isan inisrfacerdass et @l objeats332twibliickirit fromsand

: r . ! i source .contral as..

B8RS 958005 B DENSRRKE U UL QUSRI Ll Bions

that pkhhlgjedts 3dPceuss implememte T varioes feaprddofitids djgel Samb@eik a3 0 contain
its

. [Wege] | i ' f the | nplC of :
atmérlg%earnc il Bty 'ﬁ%‘% % ieiplPtoq e by e prmb fsr hgtiect.

- CmdBusd §¥420ckaes as Alvapto Mk ebjeba B3l mat Mé deRtdddy the mechanism

o

L. mpl.epent the business |ogic APls declared in the -
providhRaf PiacEme s . AR P e e G4 By oF REVIdtp e shown if
figufel R $dF trafsidrk BBiScts @it AEnd 6 §ersitatd act in  the nodel

and this would nmake the 1 nplC class abstract. [0056]

10058 50, nomeBasshepINGp44 mpisprntchhe sswperghiEchbeonminsdmplementation

to w?a?%'e'&éggtottﬁ@@lﬁéqﬂg%eﬁ{a@i% SbiBaY g%?%%?ﬁﬁ%?fs ' (?Batsgln{p:lg . and

correspondi ng wr apper. e ‘per ances i
Cmoftigeel ] §%). sThe 4arnBaselmpl Wictass Bpletents tha Cnorilaye ineeeface rEheqfurpose of

' . . POI h ' | .
the éB%&seMﬁgffﬁ%ﬁ ésl t;gl'b\%treg%%gg\& 9 gt%nc% ﬁfeghg ‘Iftgmtotr g.?lé/% object).or ImplS

ver sl on ers
(for e spict dbgait)ahobldbe gaitd hapdtformtan ophetidiOPIHisHAsS heafetportant

i NSt. e L t.h . '
o e A B O B ERRBR o reprses e
prin2B0UveASIRES obfeE! iuﬁaa&fda&{bﬁgeam sréakﬁwgsjact l&é&g&lﬁﬁﬁﬁée df g

read- o W a r an IS canbe oDt al nec y calllng i
Cm?ﬁe?é&‘@g é&%@ﬁﬁ%ﬁp@é@ﬁ BBANEY %6 Fagte o i Lijedusipgss object
in th® de@B&e CEARS tht @6RE0BMKCH IRIReEIGHd koG I8 hRObIM & Bet

of files, FIG_ 6 shows a picture of one enbodi nent of

shadopiQbigshwhendhe g% e¢iibay biep Myt inw 2 wansaction fasfereateer abdase. dive

R B o B3BBG o et
copCrioBageieefbiedZwhich bagienOvbBethe 0684 i§ Raged fornipdstt acereate in a

that all objects 332 will inherit from and
tan%ﬁ%?@'nent. This interface contains the declaration of

1006 | of lveObpmssiate given & hut-ealyandpmpenairhsiRsis hddtwratkble by

.obj.ects 332 nust .inmplenent. The various features, of
B T oy PR CROBE B S G THATS S BT B Skitpe o clone of
the ehpdsthithah baiedaHdedihbe: dfftbengd Jthe LERC /LS Be lhRLsih DY
obj ects. CnoBase 634 al so serves

y égjn apply across all :
veQgeg Walfnily FFICHOD eOrenited tetneds wed inwnarpdiitsyo thsalatabase
and FER@E@B R Mhanges into the liveObject. Once a write-able wrapper has been committed, it

is no longer useful and the read-only wrapper must be accessed (this allows for the write-able
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provided in this framework. An alternative CrmBase

) may be provided, as shown if figure 7. for
wgfaﬁé'ﬁ‘é% obj ects that do not .-require persi FELRSy0s/026010

[ 0059] CnoBasel npl W 644 repigesents the w apper object
that contains inplenentation 15 ,to wap access to
wrappdieo bd shﬁhsage nqsileen&ém stve on nelojoept sm(mmBas’étlﬁqﬂlass is what is

an
returgAl 4 0 S PR AU A B o ey FERRS SRR bl wpaze).
[0061]he CrolBasabdmpMil raﬁl‘éseln& th@liehaieasdisténn ebjabtiic h datasdsanTls class
of the Impl (for_a ve or I ‘for a
contagnsaeRITish }f@mmgh%la ohiepo: ealﬁil%%l PEPRRET f@\%‘%ﬂﬂm‘m allows
creatRnB%‘f atdrefa m-EtHdﬁl_Fﬁtlaﬁ§§ chiasmt, Ml ch¥RBhisaThis class contains the
rel ati onsh i veObj ect hol ds an inst ance of the

attribgtes Befinst mﬂhe gbp@@odemwﬁm@ékﬁr BEEHES thahepeenb FlgRapghips (either a
malh Eﬁ\f%lolﬁ Rk ’fhapgé e r(‘)r b “%?8 ‘?élﬁgﬂ% u.;m@ a %&&@Q&@b&c This

| nst anc Basel ject, whitch
classraprimplenests tﬂaélrmdMomt@facs 63 eHJe\gsttgs elmd @Ittcns fex 'cmnbétes and
R RS B R T s

Jogid théthods liadpvedii emtmww)nhﬁoh,eljndnpmtedﬁgaaﬂmﬂxcgmmn ltmplﬂvmt

t f te. T . .
sccideby L ol potiodn el R S sh% aroeps g g e
neve%feﬁnantyfb@th%lbeﬁﬁgﬂuo@%e@mt@tﬁ@mpmla@@ed 25 copy of the

shadowbj ect (whi ch happens when t he obj ect |s sfmgi FI
[0062h upo@p@Bz@gImp,l%g@&a1sleppeatlal}yra§ﬁ§%p<pgy Tse pl class but

représ'eﬁ‘t? %Jsﬁé‘d{ﬁf ok ﬁ% i %Iu@s JrORImE inétakiEa pﬂﬁﬁe sta%e%@lﬁ@seire stored in

e Wwite-a addi ng ‘'t he read-only wapper to
a sepiara:tc twheaod i m@ ] semamtc mstaeceu 508 separatevplags spreyidedie rertesgnt that

one. of th
Stag%d‘ f’vé‘?':cthll%raap@t er ﬁg%a% gle aﬁﬁele g@% gg(gn M&%&%@M B9 ie further
dischdsyeimheeapplicatie mcbiperdtddajysafetanom is commtted, the

d t he d
0063 g ¢ FiEoRREHER TR wEBRE o b U ip A ARG A . This

clasyhidl8 £thabise ativitiddahat hﬁésneb@éell’foﬁﬂh‘tﬁblbi Bdalding trandlgabiestring values.
| onger usef ul and the read-onl

Whecabisetls PRI ISP EOUEEFA EHET ST i QDPRE B opasensn o4
\mll?a@sgge QQIQ:%Q& PRS2 00 3HQ46@810 sdife a@ﬂfilﬁﬁ&e NndighcBELof CmoBasell SN

garbage collected to save on menory). An instance of

642 chirespeidte dangyasgiapsiptions ofthg rtﬁe%at{ﬂae §tﬁéc atsahutegid thedpp! class.
Ad(ﬁt‘f d'fapiﬂgat etalaeli:‘?f'vd% )‘]%ir’lgtgaedr\@ﬂxgs oﬁﬁ&ﬁ&%lab@hsatm"lﬁmfﬂranslatlons is

CnbBase 630 represents the
kept at\mchrieveﬂs iS5t @ass hippdrelmt. This dlmﬁ@f@éé@g/ﬁh@@nmﬁwlﬂable string

ont roperties .tha
s Ry ol bt R EL AR S kPRt e e Thse
featﬁree é&&ibscﬁhed)lﬁl ngors déreilin the appidatg mcainjacara;t;:d byptefierase. and

nstraints. This .class contains
[00&& i ned nap Q _]SBT] 15, g?nemseaie or; eﬁ%rpﬂa ?ﬁéuatc% 6g@t €h| €2 LReéated classes
extéﬂﬂlqﬁe a[p%%ﬁ&t@ 'Bﬁsercﬁis@}qAQEtﬁig\'nﬂﬁ F{@id, AdktratX 646 3la8 interface that
relationsni Wt that object t
inbigh PP HSGRBBATS DAY (8IeHa AR RAS) 62 fApeEts prg CoBaselmpl W
648A g%&ﬁﬁh@%ﬁ%&ﬁ%&x@&%&m@eszf(ﬁC@bsﬁ%;;a&ms BELARAS from

setters for attributes and™ rel ationships are
CmOprﬂeéméﬁtGé&l Moregreresisee there e teapalpipbly string jgtitieutesy of AbsactX,

Ab:ztrcileé{:[llﬁ\? gﬁl%heirﬁ?ﬁ‘or% C}'E}%Bzgﬁﬁ%ﬂ%ﬁ& to | ogic nethods

are
Unsupport edOper at i onException to prevent
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accidental access to the nethod. Only the InplWclass -
shoul d access this class and it should never call any
W@RHHE3Yusi ness | ogi ¢ nmet hods on the | npl cPE@BES2003/026010
[0062] CnoBasel nmpl S 638 is ﬁfsentially an exact copy
of t he CnoBasel npl cl ass bu represents the shadow or
-stagedy val %F}ﬁ € 63k AReHherits fr
[0065) 5 uesﬁéfir%ls Sgraggﬁ]ell&gtf@ aésg gélgeﬁigﬁtﬂ%ﬁ? a eﬁand are aerl s from
Abstre@EBAEI 6420 Shaiee|C dasses wefar m esarispersfig @lsumsdvgl@i efletfer the
represen t sta i s
ousingpeac MRS IER T REFO R Y s BEa e paodu: JiRCRERRt Rirfins no
other %&%&é Sl dndrt@ioa Rt icatié geetana Ty dloed t}tEyImpIC to be generated
reference. [0063] CnoBasel |l 8N 642 is the ba clasg,dOr
only ersecanf ghenjonlyamdaled HRER PUISS HIRES FfoRGeds rieddoed giznge
remobé?j‘b toEx% D238y RE (TotdPMES SmpIVAL TNl SmPES @mfaw al‘ai'\ls re-generated
l'es 1d|ng transl atable string val ues. gﬁ % ¢
from dlis] cbgstet 190¢em§l?0 eveas Smp Shegran & cAIEE 1 1 TRl r T RUES groplem o
£ b naS R NG B8R GEhETed into the
gene’ia}ég Cﬂée okl ass ?mlt@@gnsbla@@ bgr%ng\ﬁﬁ ]r11 attrib eut es.
moddl it &Bt&fﬂswsbuﬂmBh:ge:l ifiNmegafor Urbeegxp@mdhqt@an ehaBgeRysT time.
translat ans transl at abl r TmplC
The gergaAGPAsr S0ie in {0RaE R eetd bt ARl HAPHRRS, e mp
provRibagFiEce Bt vk srkifichisinéss Nicinkiboss tobe empllembnted

T L TN N G

AbstdBOShAL @Q&@%‘&E{a’cédg:la%@)?& bf X ttegiss fAdm ﬂﬁ)ﬁppﬂopﬁatmlhhame of
requiring a hierarch g CnoBasel | 8N cl asses

Abstrasby . eBowengadles XiraplWip¥sinhgriss Hem dhs Hbtr apﬁ%%ﬁégeioat%l?t
mp%e&tﬁ?on? Bﬁ%déﬁﬁhl €28 chGRRRY aﬁ% B dsiB¥s ﬁcf‘éu,ex'h@’lﬁQ@ of ATXR84XK class just

an o I's generated (for exanple AbstractX
as ifGu) bednreedipeneibelassd Qﬂeaslsefsof thecpreset INentiop iy ©FHicmeEcally handle

the ciompgeﬂtlggég the ﬁ?ﬁem&q ]ltarﬁg rtnﬁet Chdép g%l%g{gé(tt%gtggﬁcﬁsﬁﬂs between

thesé: ohsed. aﬁﬁnnﬁbstlfeaxsér)dntgpie\dﬂﬁﬁ Fwarmyrebpitthe Yiswhly modeled objects and

) asel | W30 644. . tr ct Xnpl 646 inherits from
busipesy HEPW@§@mWﬁﬁ&41 gfnpls 654 inherits from

[ood7oBas efFlmi}eS i 3%lasé\@lﬁgﬁmenusu‘itu@ﬁpédﬂs‘:‘dﬁf&h@cl&sses CmoBase 701,
translatable string attributes of

Cansist 1R BRSNS TiRes KEPIFS B OeHOBALS B ERFEA Bk v

modifis ﬁgoj&%%ghf @o@&ggég%@lﬂowé&r[ B65kribhRE May Be ﬁzluﬁ&nt and

anot custom cl.ass cal |l ed Abstract Xl npl C 666 g
not iiseh gvoilifisbler sorfheinBBi weXPHIORsBERe t‘?l’f@ﬂf‘ﬁ%ﬂfd?leélo Q@@Eﬁm

cre cﬂn L, Hﬂ 91“]&@@ {raﬁs EhifritRted Wk MRS FORI EmEREe7(20Which 8as

I ' NESS ds that afe added in the interface
propemletsfmd mmnh}ites aTﬁh;ﬁecl wpi_lg@slgncas Examplespipsrsigent.guerapodifiable objects

at ﬂ'-ﬂf]]a: e B’rle ?%V\Xg l;]{é? %1%%? g‘éﬁcnp on, érggﬁerédn? elgrﬁge? og%}ﬁ&%t ﬁ&tﬁyAcﬁon

once
Thd OREB&S chsslmIiahﬁddthquﬂmskaveéd” thatyis (aummaecahle gdtg:rett@;l b\ex IDis

umgtsegffe)gqx foglggpt%rel dﬁ.ﬁ@@nq }}uﬁ,palcgmql?otélg %d g#gg’r%ﬂ\xa %%e ID would be

corlcBeSRNEdAIHAck idbikteTer ttﬁ&: éﬂbJIB Gleldr0ried co&EﬂeﬁVﬁﬂf@@e n:temlfler would
there is a change in the nodel._This solves.t

satigfydht emeaf EJEQ%H éqcpﬂrétg}elg@g ) upl@&(a RN g:ogc}ﬁpnetﬁg an}fwedﬁgﬁ]éigr also is

s é&%ﬂz&dgﬁ aﬂﬁﬁgﬁlot Asscl BYIBHS S I@‘lﬂ'(ﬁﬁ(ﬁ%’a@@h@ 1Nt enlt Aesured of
, |'6ws busi ness | ogic |nplenentat|on

belbgumqmetwmtnntaldat[ab@aﬁnd;mhg Adgipiopal utes of CmoBase 701 mcluge the

illustrated status, versioning and staging atiributes. As illustrated in figure 10, below, classes
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10 The generated code is usable w thout requiring any

0 to be witten in the InplC. The InplC provides a
W&%@é‘”&dl’ user-speci fi c business |ogic met hdd3/4300g@E26010
i npl enented. [0066] In additjon, FIG 6 shows how

anot her class called X can flL?rther extend the

CmoB&R!b&l bad ChdBaseREAGR agLrvRkRiR ©lidt £y %r &drre¥pond to CmoBase.
inherits fromthe appropriate class t

p
CmoAgEbyta JPXSuRRsTRHSIOm FRIURE ] AP/ obIG!: Pﬁ%(?é?ﬁlkteg firihshin theapplication

mcorﬁpé{eﬁ%gtrg@e{g%g 666, so that 15 i npl ement ati ons of
C"686 can override any business |ogic nethod of

[006&1bst r ao‘tsdepcﬂtlassofjthss‘EOF &eplg dndi modeh b BBandd2HE papprt are illustrated
by ﬁ%ﬂ’? Preﬁ}%lﬁ%%ﬁéss %I)ﬁ&qﬁte%%e )GI(‘IP% : };esgéﬁle{lll%{ﬂa%x{eﬁd £8m
javax. ejhEﬂ BLacm@bJStttr 104 8 urr Bowae dio. tTﬂms Eotem d:f@xﬂesmmgmomkies access to invoke

et SUERB3 DOLNEST 1S58 SRR EDrab Al i

the oRBhefd Hsctilled d@iﬂ}srdﬁ@ﬁéacb&gl Ea@ﬂﬁiﬁﬂefﬁpﬂb&ﬁﬁﬂhﬁt&kb@%o b&accessed
I mplC. . 20 [0067]. Figure is a.class diagram

remqigly fRApiTEt § %?@aragepa@e{ ey e S Sas g interppe and placed under
er’%ﬁﬁ%eT}Z&%nﬁ)Mn@Fﬂa@s fekeRd]a92x 8 E1BObREADY Behd (Q)ntam only

upport EJB and J2EE. Persistent, user nodifiable
meth@@lj; thet eanjbsieerested remerelynBd didion o the lesleandromerg ijferfaces, ejb

specﬁfcta{u?1 Eﬁ?es%iﬁe%e 1:80%4 &8kt @ﬂ@ﬁn&‘%% o @tE agﬂg.i(lfr%tg&’ﬁ%gme 9.

static values can be assi
Eaclt:lmpuess afect hes adbjad bome interfae 812 wtucbrememqs JaV'EheﬁJeEIBLocalHome

transient, attrj bute nherjt fro Bas 702
o11 DR n e olefiateoiiien GG Javit PEETERERR 80T o
[0069T ansi emneebeaﬁmmls &ﬁt wnmefcﬁieslltngnmelnmafd usiﬁesillédlah‘e @sually
.att 4 but evel _I nclude n
namaiéw ¥ingn 1 ml% & NggRC. [ GF WSIARFE, Infigferd; RemsordpplC 842

and ERPlJv08IBRE 561 @8 %bﬁ@c&l, idté ek d teSonthiPbusHREM o€ Yorrespéhding to the
that 1s autonatlcallég%nerated An IDis _ uni or

f
Persgn peshEmplopphingeripessSde $ypbiot ghhusiness wethpdsdn e I are remotely

accé&ﬂbl\ée%sﬁhlloié HEhOHRiay B2 WHHNEERR! haO R0 SRl RRRlfer@o BE RBASRethod
dentifier, type and IDfield. This concatenated i

and am¢tqme/altt§éﬁ1ttpf8ﬁréatllza)dgl ag ng@ssaay tosdopmphihwitic 5. ehe er@bls this,ghe

ﬁan{egg) F%ggd? saocfslaosgw}xltﬂlsgfﬁ% iBPaJ% 90@%@&%% e\ghe%éo‘aiﬂﬁmal remote

usefu r°hori zont

~ busipesstndth@isicagbe dhrdaussed Iﬂoecldmmn tasprdvﬁzimgnhabnﬁmelogml is

mp et RE A e S PRl sl G R TROF el

provitidd et pableﬁnﬁibﬁc%x 1M§reﬁieﬂﬂitig’y9vzﬁcmj|b BhtgBag Aterfatd1Ltl@3n the

N ST AR TR S AL —

mcl@l@@@él%ﬁi%gt’éﬁP@E@eﬁ@@Seﬁmmnm:ymgmﬁaﬁl(@ﬂke% ejbLoad(),
corres Base CnoAttributé 703 supports

eib¥orsDoriPReme el eibdctivite(h gibBpysi@ic(). seEreeonterddnfityCopigxt ctx) and

' - C r
B BE AR g kSO Bl P R0 S LSRGl e

calls gqgﬁt@(r)tmealn@ ¢l the/bomeingdfacs e Sl gtumza@er 8red@s an instance of the bean

f er e st.e
oIRGB HPCBERD BTy 8 bl el PR 4 proviee
methbdpun Eacllﬁl.re Eﬁfnrsatqoaﬁtm’i[ransn‘cuenctadd $hiobeap towE tessaaineistialize the

wagirayy irafﬂfotc%"gbﬁ?éhfw%%%% IRt Rethy Py el Ubiect. This
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t he overhead associated with renote access. Each

busi ness object that needs to be accessed renptely
WO g8 a separate interface with the sanePGiHERIEg26010

the local interface and plaged under to "ejb" package.

The renote interfaces extend javax.ejb. EJBObject 1012

rnetho% (fsot £ oYerl%chi Iui\ HBLh O4Ss tﬁgﬁ%s ﬁ% &@nﬁpwzﬁﬁ@constramt

ron to t ocal and renote
parardef&rﬂefuatedso inigidbize yp@bjett. cati on requires hone
interf ces | {861 telv aft
[0070§ | st 1&? %B‘S‘?SB&F@?%E%%QQ ?ﬂg?]g%glse?%g%% ob) e
ejbCrtA§@ methoieall. Thamakel Daddwavethe gatheemuisher of arguments as ejbCreate()
j avax. ej.h. EJBLocal Hone 11 and a renot

and phovkt PARRPTBD IR ARG Ry B5EoaT . 0 B Blea g = fgrPen

'[007160069] THE %bpﬁaﬂvmﬁ%@ﬁﬁbnmﬂkay)nnﬁmﬂlas batieh ememhermgent

usSl ness i c are usual

¥ naned suf fi.xi fﬂg np g
involeo fedie Prmee SO B erfaﬁ%tgfr?d%lplemﬁmﬁ ugip vide
methoc?s 3" oLgéhgﬂe a8 Arandid o iRt QM RE! AR fhe 86dctad @at%@@dssd on object id

to contal n business IO iC corresgonm

(Use Unmcu‘e‘etﬂssswnafmdBE}dﬂ rosthed)i andde teéleré@ Poimprykgey1ob JqqgtThéq method

need%osbg i aﬁc{%&austom q%érfgplc are renmotely accessible.

e I npl emented having the
[po7par anetegjbbbad(n éalllbaﬂaheth@i tooghl? Qomesgorals fethe f 19adj fimgionality of

set to Serializable. as nec ,
entityrbeas, Anpne oglmelnh%ractf skc?fr élée resefltejgpéé%g ér.égbe%l %ﬁusuall}.

initiabd ifingBRAR() dr¥ind() ,meﬁﬁfds:amﬁ&mg) TOPleine ORAdaptpigremt hence this
renote business nethods can be inplemented. In

methad ¢in borsed £ 5PB¢ Pt RPCEHBSIREERESs | ogi C
[0075113' e mﬂ&e%éﬁ&?ér}e% %alﬂiégpﬁ{eth@ﬁ réubBrySdeaeipbhds 16 #ld ‘pdiks figtcdonality

hése cal | backs are provided for P
of emﬂy béant dhis fwisticeality EwrﬁmWéﬁ@ﬁlﬂlptﬁ@ 1n our CmoTra.nsacnon except the fact

that &Eﬁ‘r sg)c‘tllg‘g&xéﬁtdagﬁé E%J!Atrég eid @19 %b]%@t]i;-addgd td\8e &@nsaction for update.

SsS 4 1n tigure 6). The call backs
[0074rp | erre’ﬁhaeejbRulqyle(iwaHi@CEJBﬂde menosa Hiejobigct frofe thdeata Store. A

bCr eat e
Cm(al rsxgiaﬁ ﬁgacﬁb %E%Q i delektlon . ej bLoadQ
B bSt or Ban@ihb B&Mﬁa@roeq:sm/%hdz erAtte@e()e;mmaL:,@ the beaginstance is

calléqqeégg%%aé 231:5‘2‘)!(“ g(gEbn %ﬁ%o @ eﬁ_gesgeagiﬁ e}cgg%t?(d and 1hs state is properly
syl &ab @r@ Lﬁ'iﬁérh% d=8ata e e@ld Whebusirass rﬁéth(ﬁmiroce(eéi | ny subsequent
TCreate met hod on the home interf The e

callemthabwss:m@a%yﬂb‘?ﬁ qirrstadrdecatnd tp ﬁ@ebﬁ %‘64 (1 np1C

[00‘%[][333) %?{g eﬁ)%slsﬁ/ b@&&%&@ﬁ%ﬁ%&nmﬂﬁo the @assiviitien process, the

atlon s provi de nethods to. acqujre or e f
Conmllemirwohes@h‘ﬁqra(ﬂ g@étqd@n ﬂled@gn ista8ce d B bgag 1pskamce 1S responsible for

up W g%tlggg SHad l{ aqalg;%g E‘%ﬁe %@&Bﬁaﬁnep%gﬁésathe ejbPassivate() method

" transaction; and Return
on fReibear iidtamce @/jngnsslf TihioppdNGnizY 0d 64 YBYY previously allocated resources
PCT US2003/ 026010 20 nethod needs to be overl oaded in
befprgibe Pequ 5Pasva¥ks in the not null dat abase constrai nt

oop%]r ametb ers sEt@ﬂtﬂyC@dtekwElﬁﬁdednﬁxlt ZiR) mhﬁocbbj Cﬁ]detd wiflo0F Ogntext of the

The ej bPost Cr eat.e method is c by the.-cont aij

beanrﬁwggg beaa) @tlwqag?n Fg]‘l@d‘ep’fééttlé Eaveﬁ.&r%gtaxeélgﬁe ﬁlﬁ LBt aky Context()
;Hﬁb%@ﬁ{s SR c@n{a@tv € He REntFREENAUTHIRIze @bt @pmm l&:aﬁﬁfn dec1ded 10

provi des addctlonal initi 5  state
freafid rolscon bw&hee%ndrleém Fagt2 B 0B DAl Hipep 0t exist state

lifespan. .[0071] The ej bFi ndByPri maryKey(Pri maryKey
key) net hod is called when the client
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i nvokes findByPrimaryKey() on the hone |nterface The
\Néﬁﬂ/ﬁﬁ? tatlon shoul d provide nethods to: indi
a

f no transaction is required; find the o%?%E$MQHnmno
dat abase based on object idzj(Use

Cnod i ent Sessi on. findByld() nethod); and to return a
take pRick ITEHERN s Glnsitdn peiEbdi Shavedniagkr Llisnke dsetiod. Pigs method de-

over | oaded for cu queries. [0072] The erLoad()
allocales|any LESRUIRESHISRY ‘®§3ﬁp% corresponds to the “read

[0078) Unct i paatd & Mufatesd B}?lidaﬁoﬂ)@@dﬁ EJBNcpBafbROF 65i8ét model to simple
ract|C|n aspects of the present i nvention, the bean
objecisonsERgRiSy and SRRIF R {5k PAH 17l P EIRSEY aCspSpR EYgrizces. The

persoH@b E Q44 oA éu'é)plb‘y%e%l TRk TR 8IEHEHH 36 BN 8SFed: Bl Sand

a can used for sone pos processi ng
EJBprfet $it4. dmplemestafiooTr3he Inoel abjdsrupperts)loesd) redimed overshdad dccess.

melemeé& 1|01¥ Bean (ﬁi&ﬁ o}tg e%nlg?e ?blljlgcq g%cgssals:f%g%\ic}%p@eh ef of &1@: local

unc I Ona
obj eofsmamhmited ﬁdml(hncoﬂuSe €1 &y mdiaeti iabevee Toemihdut @giuadt the suffixes

at, .a Transaction n to be s arted a
ImpI 0 Lo LTS i B0 hts S b e R eGP S a e EoigBeans13 is
mpl&h@teajbﬁlﬁmssaseﬁﬁﬁmb@@k Imetelﬁeﬁtaheﬁmearsbme?10ab1deﬁ1plovee 841
fromthe Data St Transaction is started._ and

objeckdahert FoprmeBasebrp ei et .Télﬁse ipplqusgirEpnonelndg arspglmpl W 832,

Prsoxﬁfhﬁ:ﬂ@’ #dol B pRYOARDIW 8t5|5‘ &nfE Eé?[ﬁ‘ﬁ)ﬁf sdmet NQGiRBsstAB the context
bean instancé is .called fo omed t he ej bLoad()

of figves $hoelo hane ebJ@qieEiﬁTmal&bm&*p vad &HB orde 83 3are pravisiefl or local and

L T
Persadlons 40, Erhpiojmgklocﬂﬁemerﬁémmuﬂ E/mjnlbydaHodnerSéét 'y

| the .b
0078° 292Gt 8 abreet et (R Canciihhites St Siames it fhg E7B

convﬁﬁiiﬁllr&/c@;ﬁm(gfh HumneeCfes shjedtd) d{orﬂ& eﬁ@pﬁo&idﬂ@fm IbﬁMthﬁste and local objects
: %bStore n§L£od on he b n.instg The E interface 902
and il eed DLUPOMENEAE FO: DieiBtaeRAg ohe o g intertice S02

whichfek@hdstj &, emmtmﬁ aahe a I8 APhERAhRFAGS 9 TRAMAKEStdnde
erPaSS|vate( nmet hod on the bean instance giving

javay. g8 EFBLosaligmsotid urfibe yenpade mddecal homp nigsfases YidsP)? are further

exte@deh%g éf PRSAYhEES i RRBIRER M W3 RRA o3 p ?ﬁé&%bﬂ@&ﬁﬁLocalHome
[0077] The setEntityContext(EntityContext ctx) nethod

~ 913.is called with the context of the 30 bean durlng bean

[008!?_11' tial IL“1 %18 Dis Qlfe %%%T.Iofl %ﬂ {hgsctra{e‘s'%&mﬁonﬂpﬁg&amsms
e unse tlty conpl= een e set -ctont ext
to suphext Eft mwbjmsya\@amwm)dct &¢12 aad pyek.ejl. HIBApcal®bjedt 1013 are
deci ded free t ces u by the bean and in
extefiias b Re b ioF ah SRR SRS ook not exi st
[0083} at e VW20 04583 0R afrbalsublSetiG3b0EERpO betleed BEenntias The three
ring this tranS|t|on period, the container cal

ba51? Pﬁl%mﬁ%%??a inafiics (GRS LN ERS- B o Fpany aag many ymanyd g2l gepported. In

-addiH&g qlhé@é’ retlzﬂioﬁs}@;%aﬁn bk QA SkedRisiieltBe fow bl lah A1a@8 of ETB 2.0

i cation an EJB-conpliant CBOF objecf nmodel to
SPecs‘q?%ﬁvre R%}O@éftlgs #rp mapeged GHp ShstapRCestNT aYatads.) In the gase of
relalk?cﬁltsﬁ ggellt?@%gﬁfbg% (Zf ntg{&gg‘c?atgﬂﬁ*)) écg%s%éngcﬁé absHAG: a2cessor’s

pers oyee ects
parametsr @nemrn fvaloeriyeg BlaowHECop etass BpEsentids the relationship. This collection
class implements the java.util.Collection or java.util.Set interface. Optionally, the specification

may add java.util.Map and java.util.List as return types. In the case of a relationship where the
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EJBObj ect 814. Inplenentation of the |ocal object
supports local, reduced overhead access.

WO ppk/eweat at i on of EJBCbj ect supports renpt ePGH$26043/026010
access. Standard propertieszpf the |l ocal objects are
i nherited from ChoBase 812, “as i ndi cated above.

- Thr.oughout ..figure 8. the,suffi .
o RSP BRSSP RROR, LB A0 o
is a sioftel ihytBranf B selated digedtnpl enment.ed by the CnoBasel mpl W
22. | ement ati ons of rson 821 and | oyee 841
00852 | TG00 O CBR10n 024,209 B QPR 29 an s of
corre%]%&ﬁﬁg%qe&%j T SalldtBét dp RedssibRlthial rh 83 Znterfes additigilalmethods
, ENp

: _ oyeel npl W 852 and Enpl oyeel npl C 862, As
for relgtispehiRredonld be REOVIdSA iR semOtGinteripgsARd GIPLEREIFGRAmPIW. For

insta?&j, ﬁfﬁl gﬁ%%@-ﬂpﬁhﬂ@ﬁq{%%nﬁﬂﬁmg}l BN 8 3An R h RIdER6. Tocal
of local "and renote interfaces. |nplenentations_of
and reietsendtonde nulyjbe dnplemanted that weese slrelaignskipesugisgs thg Employee To

e RARRNT S T R AR R R S RIS

e and

getAldlidessss(y; bl wadnmth ddreses(itifresshieadBdBs); mbhiveeiti on
requilLin one r obj ects. nes._ ar. Vi
add g IR s Bh Bl oOB e e AL o lacress

addr&hl KesReskihved May nalbe: HuBliniesltectiby gahddrasesR ermag), public void
horme interface 902 _which

' i b. E)B
e St L S SO UL BT

addrjs:s%%é %4 Biiltic BB Ar RIHIIaRI BLIEHRAREGIRI RiRAd si@ea). Trome
i nterfaces 902, 912 are further extended

b
getA@dwpqy@]@m@@G:) m@ﬁﬁp@ﬂéﬁﬁﬁ@fé% friistad 9bigeid’s for al)_{ .the address objects
assogia g@‘&g N tﬁ@l&x{n?l%ggengbg&k 06?4 f#&”&é‘e tha @DOC%IQQ&SOE h3E8isdOor this

eneralfzes part o gure 8 and illustrates
sincathdietis nma¢edrre cdvhe msnef the addsesp poiettEI B, aThw chiss eatled

. JAavax~el b. EJBOQj ect ~10 ' <€l Q) o
i SUBHAGE, T R Ut B 05 B s
of EfBOBasedso Tals ARl supp@sifindityer ERBiR Gresgeodihp efbtdbiats using the

supports relationshi ps bet n.EJB entitles. The.thr
eGP FRTEF GHL AP AP A TP (b Seag i
The¥BINE ARG sSRBHMe (CO116RIdY ad@es) alethos wiportt daiingror finding corresponding
_addition, these rel ationships 0%8 be navigggﬁd using dine
¢jb plectnesipeaedl pome Hierise Bopsahootiectyipap pr: Jf Fafly 2 corfesponding
LohskiaRs are managed thru abstract accessor
mc%%%ﬁ%ng§$%'phe case of a 30 relationship where the
[0083]1 t i pl iTednsaction sunpertasaviairariant iefseesiue servgp gifered By the J2ZEE
bst rac LS t ioh APH (T A2 HR i ABrettiice that
Pl T e R e R s o P (T AYD TR il oo e
providéd aecdss onthe ohdeslyingrphsaction Bandper. jSawa ofithe maiy|ipteracepigclude:

._or _java.util.Set jnterf.ace.. t: .

o R ey i R Oy anager. The

Usdr‘ﬂx?éﬁsa'dﬁéd its] bkpd\i;caﬁ) alpﬁ]ri]aaﬁnn t(}mpimlentls,mltiheheclasleﬂyiﬁg mteraction between
rel ati onshi re the. 2004/ 040399 .

the 5 367 GO 3B 16 DT RP R FCTEePaB e wpfigpicgPonerts

ThETRSSclishNBRMBgertiBletRilatiGE fuppEieaBS Sorved's pudINef (@6ntiher-demarcated)
return value type is a single instance of

th
transettion dgundsppe de JTAGB rerdion %W%C'agéfég@&flg‘ SpppogigEe both
ava)BME 1 PR ELatiBh cofibdtefsV #hd @ ERNATrASusibrd fhdifarRhction-

management paradigms: declarative transaction demarcation and programmatic transaction

demarcation. In a declarative demarcation, the container is responsible for starting, committing
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- correspondi ng objects. To make them ejb accessible
thru renote interfaces, additional nethods 5 for
wWioeledi+mshi ps shoul d be provided in renote ipatrarsb@s@sso1o
and inmplemented in I npi W Fo% i nstance, an Enpl oyee
To Address Relatlonshlp nay © one t o0 many and
andt%l'h 5 {)ac?(ta UCF%?%:’U ?I;ﬁg S%nrt%l%er a?I{ ek taeaingaﬁ:tsl %,r everg Hpeé"fgucinhog a bean by

the Ehlq:mlt d‘)he eh&ﬂ hashile nieilis tRed:cmirb dﬁts]‘l]ﬁptrﬁ%ﬁdﬁ]ah énd pe@form several
i nstance, | ocal

opelgEphcir s SR Bl 1) Bd e A By B P EEETAR Dubiness ogi

thaittde B RadencP bbthieen diRiodd) AEEARTHE SHELRIRHHAAIERESIve transaction
address); and public bool ean

erﬁlaé%%mﬁo@@g@ﬁﬂ%%ﬁpmaerﬁé% mtenglgdiransagtionRdrhaviorab thissgepciated
Eﬂﬂﬁﬂmkﬁ&h@gﬁﬂxﬁUb|lc Col | ecti on get Addr essesRenot eQ

' ic void setAddressesRenote(Collection address);
008l

i c o Harﬁd@m@ira@sb@m prrRertert fof Mxﬂmeqsnanagwma)cﬁon

der@ag%tles ?% éq&f%p (Re do’r ess err%t% u‘?ﬁﬁeﬁﬁnﬁ%&ﬁg op o?\fe%gr

metged withg Reqhirst tranﬁacobxpada atirfitplitesisfenecusddiwithivea Zitkd trexssaction; depending

bj s 15 associated.with the obj ect . e ..
on B ke R R D b S e A TGP PR 1 T eatling
com;lmm i$ slrea@y M86dattOWRRE ITEA aRMsaefiod, iR ReEneswillah) &6t method in
ew. cl ass cal ed CnpObj ect Cursor. whi ch_ extends

eGPl Eﬁgsseﬁroglo.l NOTRFAEAPR ¢ ST F Elpeomponent,the

_ corﬁéiﬁe? il Qﬁom@ﬁcaﬁg BrehR %@ RGBS sachbh SoBk Q&fjatt%gl?%rcfo&mﬂ the

inding or creating corresponding ejb objects usin
traltsn@lonwgmtﬂte aethed qompdatess dengthad stbrei Reguir¢sdiwi mmaactlonal attribute is

oGS50 S UL VRSB o) SO, g AR P

a trgnq@ptmntcsmcxfemat masatiof lsmdspﬁgdctb A Mes panﬂdctngl comiekt is created, and the

C
S oltR Biind PRl AT RS A8, ol pBhR R GelehEn the canime
compdnantt ttansagpickais Eesufneﬁ) 83]me'{hicﬁlnmﬂcﬁ Not3usptpeo trandastical attribute is not
- rt.ant infrastruct S V|ce of fered by the J2FEE
i oo e kit (L SN SErRaEE it Hissadporiate with a
trafdadtihadhieR) thdRbnthihd hsped de thhtSiradBackibh, @fioREEhE Mdthod &Rassociated
rOV|des access to the underly transacti gn Manager.

wi tipth @n%})qﬂcopﬁ{egp]p gktoe n}eﬁa%ur&glmes the calling component's
trahRAYh. (A ABSHBE WiR- SUSAITANSRE S0 et suRports the calling component's

j avax. transaction. Transacti onManager .
trapsgefionebniagan. dhthe salingensenenens deppiat baeiaph tremmmemosltext the
ol L0 11 LARALAR AELUESL RESAREE e o
comportehieis alpgrdy @ssoriated amhpmemsona TmeexT rtneactines mmhmeegeue the

T TN —

attdﬂiﬂe i9alichr fags aetdalling antipchPRG teantdce tis euditdx0 NAthe SH R Eetcontainer will
e bot h avallfble to_J2EE Ilcatlon conponent s.
threy @ j3vrapgagtien, W%?&‘HBBF%‘&I eﬂ’P%Eh A &g i e g EARsactional

attRB@ SHolPrevetesd called frofe a LAIBAS a&ﬁlbdﬁechmﬁga@@aﬂ Rfreand
progrannatlc transacti on denarcatlon

I'n
[008Bc| ar at Proeragaraiic fansaghon depmereagan iithrdard godv:&ﬁ@msasu@

dn@fensth A ithiiGhe SR bOY. OO0 24039k 0n d bl

e e e b, Migfetinaic tdmyaction demarcation is a viable

optiprefos eassiah HBs, straletssand JEP apmpencnisnA Porerasvestic topeaction may be
on a bean by
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the client. The client has the ability to acquire the
JTA transaction and perform several operations in one
- wonensagbd on. This will provide the flexibil ipty/uatonsinzeoto
enforcing certain business logic that has dependency
bet ween operations. A transaction attribute supports
decl arative transaction 5 demarcati on and conveys
eithgre, JOREC eroivaliraresctione Forrmoatainse mapagsed session KdBs.belh a0isihle - though
f d_ B al{gggg [0084) Six
not ﬁrtg%ggsé?‘% gg’g}eﬁgﬁ rit utes ar g&gja%fc;% te B?
[0086hNnt ai nOme pspaeigd thetnresesiaoyntion 1scbarahﬂ¢3atolme pRelyaiionedita. To
solﬁ%h%gprgl?lgxy%\fvh?t%% %Q@ﬁcﬁﬁg decngslé ?igtog s?s‘aﬁlg/g%r?l?hona?m s%re% the staged
valuat bf thb dite iri the mdm:&ﬂse/ustﬂm nveeprddiﬂtlmr eaheBC Homveyer, such staged

dependj ng 10 .on t he CI nces, act i
vaigg B g R DL 1o Bk e e 0 fgeed tata were i
the SHERAHIEY) theh PeddriRaelandSsR G adbRd Wiuldbe@ffddtdd. Therefore, for every
transaction, the container will invoke the nmethod in

objechibairsgdestaging capahibityt tworfables manexistin e datahase o Since An pdgitional
tab1é1§§na&1 RbGHEIMLE @1% llﬂ@pﬁecl {obNBRAIRIRR &tkher TRE: 140 EHp?és&ﬁ khat table.

aut Omifl cal create a new transacti on cont ext
For émgl Aassesipat areo%tagg@hﬁ tthargare corresponrding mplvklapses.nBeqauseribeiclass

B R R

effortr raqesedtto add anl ddditiosalgalilé mrc@oraxbaspmmebﬁtannsuyatem@dy

socia nsact,ign ext hat.
100875 e nariogaPy & exidink R EaS Shies SPAR B o bR el | s
strafgh€fivedd. HowetehatagiRtriachis \Aﬁmc&ﬂaﬁg?bs lifrel dt@nsHape Rxteehbbjects.
the new transaction, after ose conpl eti on the

To suppprt gl thegRARTRARRESeatpiehSaver7lgHles Bay B%@ﬁﬁ%’& A met hod

[oo¥8)t h a Not Suppertsidcfiansedtiapate hRktétRHEEH if sBOLd instance. |
intended to be part of a transaction. If the callin

An @blﬁﬁfﬂar@ Aelyibs stapedeangy abassve (iadyr wrids ibba3@ anederope birdigctional
ge{%g%ed 1{2&%0 t@'1ﬁ§{a§§@ﬁ&§HQ§ that transaction,

kes the net unaSsociated with a transaction, .
[Oﬂﬁ?ﬂd upor?. comﬁ)net Kppbiedt it Hegedwitog, nstaace SOt branedifitd. dgthe live

%Bégpc% Eit e n§0 1&5@@%?%{#@0 o&h %elg ?1} s\MnttH? % %%Weg #nd live values

Fransacti ona
wotlkdmpedienictis. Hlm&nmslmnajesmmmpm TMblcalh»e clealgbd megd to be

c on do not .ha actional context, the
stag) (F B BB ist AR as i1 i ts
[o09o|Nsacti.on Eﬂ;dldhloﬁ&lﬁlﬁ shagdd Me&oawﬁsrtetne@b nd)tftofahﬁitr@cainlstialﬁt@

25 conponent (i s already assocjated wth

a
Ot site e GRAOTEREREPINES Heye io bt BPFAEFS (VR0 BReRdyliv fo e, staged to

hvéT%JP ﬂgoeﬁsto btfa%édt) SInt Efd@ﬁﬁ)ﬁc&lh&l%l obfiet Jh'aﬁ’ééts EroWBfadBB WiV vise versa,
a Mandatory transactional attribute is

, thee ahlq ré@twmbnaﬁ phiatiesiol it pegd dompease that ehapgeg ddisaulegimplifies these

pro%%%se NioredJel %evﬁ\%q%srtmg pEAR L rto\% ge Etgﬁé?ivgnﬁ h% a reference to its

avax. transdction ansact FonRequi re ception.
stag@t ihgrehoai wohin asshisedhe Yarmnswiatiooshigs camstill hepampporsddobilt glust not
ver be called froma calling conponent's transaction
Htext. 30 [ 00851 Progranmmatic transaction

dlI%&

‘[009¢ar cat 4.0n | SadifecHansed mdbmgamff atstaaseﬂampﬂojmt One way of

managenent. wi.t hi.n the applicatjon.code. Pro% ti% .
mapii%ﬂsgéett otﬁac GES 131 90 béne\)‘.b%'mesomgrszppt&w stageable project
keéiﬁ $BLIOS FfBShe W BitDhavebddn aBed crm@% FS3EY: 8an Men be deployed,

ro rammati ¢ transacti on may be WO 2004/ 040399
SpGE3PrERTY. 24
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either a JDBC or JTA transaction. For
9 r rmnaged session EJBs, it is possi == ,
wshg)aglﬁﬁﬁnot in the | east reconmended -- to ﬂ:ﬁugzﬁg@mow
and JTA transactions. [0086],{ne aspect of the present
invention is an ability to stage production data. To
[009§b| ve the prmbblgmteinmybdﬁam dnepht «rahé @id LRGEASSa single
one nbodi nent stores the staged 5 values

E aS es
B R Ay R VSR S M [ R

[0033[ oduct Sipponiak d@se-td-ONE¢RIionshiCB esdyag B suabdi@Ble %B@%l flregoing
exist in the same table as the'live production

ﬂﬂe\#én (e gelatiqnshinpmay ed@do heiye dpstancs. so theritagedisblecalymaghat refers to

anohliSiROLE ARG SrNd niI7R iffank A} £5: A gjeae Aa&fe%s bty
Therefore, for every object t at nee

relaigengiaib must yse an itermabiegeclatgnshipitatle gventifidae Mtabﬂsms bi-directional.

i 0 AL 55 TGO o P

mstanepresent t hat table 10 For In’pl cl asses that are
ageable, there are corr ng | nplS cl ses
[0 O%jecausejni‘eﬁgmgftgsrgam&llaﬁ%qs é“ﬁﬁ'k %Q ‘T:%blﬁfeﬂﬁ grelationship table
that figkicthe staged s esCta. |11|v¥ insh€¥3 9 Théde intbadktd@S1e A8 AMhip tables must be
ion, the eff required to add an additi onal

dlﬂ%:réng?@ma%%lﬁt% fesobjoct lalgndin eai ¥ the g@REtp-mpmstAfionship is bi-

 dire6tRR], Ain BYd BickMediA k& Stondhif tdblds MEEES teRtddted, (HEWrMbE G ection.

i s gener al It/ strai ghtforward. However, staging may
at

Thigip §erayseghorelationshingss bestaged fomh sithdnisisls of dewelationsip ent isas

f fur.
dlfféslrgr%}:-grglg A etsldlﬁg{l/al %@ﬁ&é@ﬁfﬁ Pagises ?%%gd}lgaf gl% ﬁnldggfecuvely generated.
[009% oduct Apadditipiet kspecistt sreqeeshatsneentief fsrhbnzcmtatl (panutiSmnc at the

midﬁlte %%re gls I np%‘é; %{}C She %claggcp ll)%%gtoﬁ.g %a?ag}% tiex. E)ﬁ,ggel U%qu[‘aeﬂy 11ilustrates

horibcbn{a:] Ipmembmnglah thipetavifplee ki -cdjetoded ixlidensdthgdnéds | (13 01) ton

aged | nc 1 0089] 2. ce an object is sta
01 S gl TR 102 atpisnivb  mesged 1) Vobna ] jepiseiyhich i
singld\GtbA%e Codipofler? @ 1§1ﬁ§‘ﬁweﬂ esiboth WA MEIGHA Y1 1 Hh@aﬂﬁa?ses being
made in the staged values and live values woul d need

horiggntellyRarttioneq @T%Séélwééa A¥heceBBenent ymep Aph single ObJ ect or a group of
bj Bép IACﬁ!: kit foft ﬁE‘PSDB f
obje CRi ooJ %‘??ﬁgg ?.Iggt gm?x@nmatbtgé %Q)ﬁ? 88@6 efHoBorftliy
POY‘R@I@@@% ReAjcHs. Sheha @Clﬂi@’ fopsdtiingeprpjast paoreess istsscrtbed above and will
be S ALE er , ns
app % dfg&ﬁé%fg&tﬁjga e sﬁaﬁ%e mveﬁp@fa 11%!} %ﬁag% arov?ded for asswmn
objdcisite onesgragetoi" tb @ phdity of grpulasrmid $heag‘eﬂsettm Egtca@eldﬁault bfbpertles or
addi tion ject c s fr om ¢ e
ok oo OB APy S R P AR TS aie BepBRe: G wefil o have o
groueEtbieots SEH)EY € md}abn@hmmgmmngnbsndmm fésdIme afingR s&tlﬂﬁg €The
1Pr obl.enms. Moreover, the |live instance being referr

mapPig of GPIPWETS L 4] aathﬁr?aa%}e may bg centagreed byglafapase d§felargws A

declafiSil@EGRoack Sudhihs @35ER6RPIRA A bOHSsef -Rladdnl ARs
still be supported, but just not — directi yeo(gg )ﬁﬂo)c guration

file mnay 8¢ #3d ig SRERAN gecaapzmes l9E dgeitasesndiar ot cageesblogical names of
datd¥h s BFS Wb

B0 SF i L TRAES 08 B30 S AL 1SS
resmr«weétto thisespes ld3ekd BY lldHIda@baSBhe obj ects that have
[00%@;{10;2 egassg ?t ﬁgﬁ&? 1t?onzo oAl 05 hetpon%eg aqgglnglgﬁg tier are adapted to
the interface to the database or database mfrastructure, to TopLink in this instance. Figure 12
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WO 2004/ 040399 PCT/ US2003/ 026010 25 [0092] 5. An

obj ect can only be staged once at a tine and be part
weRoE/0413py] e st ageabl e project at a tinme. Agarms2003/026010

managi ng nerges are general ly not needed. [0093]

Supporting a one-to-one reIaQﬁonshlp |s easy in the

. taged ta I dye to, fore rule #
il AR el Plef e E o S eRthorl P8l peritioninat e grigdlg tier. This
diagtra getlodt 2bdily vR0drktodd bdpainireedt @ieStob Qeft WitlRORbY@Ver88sRAtI221. This
g to refer tothellvelnstance of that other
ObJ%gF%é at%aé%émflifﬂﬁ%%ﬁ difrEnstERIRTEremhy the afgasgpcture. As the logical
iderltifc@idhRstitiad @tdbBdedt ks RliPotsiahlcqn BWRRtE ddch8nd static methods and can
relationship is bi- directional. This prevents the

be shrgd by pjuiinle psspt & EmeRyHamS avsion 62Kinew babblainedfiym a server session

1224 ebﬁlf L858k Bysteth &sﬁ&?&ﬁ&t néé?ﬁstfeacﬁlfﬁed 1%99 ?e?“ler ThE CmoClientSession
-to- I’mny rel ations Ip W ave

ObJ‘#Chi Irhedflsepontexiedng siatsrisformaticalfbeeach @sdrhéithe Isemkrs It Hodds user specific

mfo‘f'ﬁn got%:js(l)llb]lg% t%@ gx?eg Is tlocaie Iqlggﬁc’t ?ﬁ%ﬁ%og%%%?lg W State u?formatlon
maiebam@tl [fairgmlH'K/'H’ @k&]uﬁm& nraeitzﬁﬁd:d) NEHei ipeth@ddlgetDbl ahd 61Bb are used to set

0- many relatianship.is bi- directional, then two
conSR{ HFHRA O 2 PR ORL e abiees eapisoelterelabbip
#dbOlientbedsio8a BEAwEeY £&ichORssion 143 ah8 aBELRYS @at&ﬂ?@e sessions 1242 is a 0..*

rel atiqnship can, be staged fromeither side of the

relatignsin QWS RAtEP2sE TiCRESe SRS Arsrastve Whpwds clieph éeS%l@II@HStqbtﬂmﬂ During
the (i FFlheOdIRhi ﬁsstuﬁxbhﬁsg%éz{tgoaéé%l%%ésgg{ﬂ May?ido &l %c‘??&.‘evel Y.

ener at ed. An addi tion ct 0
[00%flesent Tihawbisel OTrgnsla@rqnzldnﬂ an thmfigum bufmsrc@raatb bt herizontally
' el to t he o al | ed ck o
0?1 %ayéé Itec‘)lﬁeec} g%?%&%f YeTRTRPR t% P PP ag?aéléacmn including
longprbivédzipansadtiopa mnmltﬂmmmg:tloh s delid & cema:mipl £&s tht BénsadtjoRGé being

el .incl udes c nts 1.(1101) to. n..(1102), _
o8, AR5, SRS HLOH & il G108 ey o i
objédabelodgkid. ﬁ%aMmdearclb réaflydo c&hm@! e medpb@bmsBitted in one or more
dt%PQP% nent n t ped to oth Main 1111 and Main 1112
APATA Y SBS O ’B@Teﬁﬂf Srﬂicrqn tafass L ransastionilded acr oss

[009s]e dat &hﬁr&@ﬁtal ]ﬁamnﬁ% @rﬂﬁ%lﬂ%o@hémmh&om(%e&sf 1282, 1222,
lzjg objects. A facility for igroupi

n
fa?ij Agod Watbetaﬁ@dg? %ﬁuﬁfng@maeemenb@f lngmnwmeamegfaces 1223,
I @ Aot 1 lds f U A IS4
2854 1907l o Wy B ok B P
mafngrin Whaieh ths sessions arofexRaed onthe oRoateve bibiness h@ﬁd opetayiye ® which they
or. ass ects to on
e SRS 0 TRghE 5 4k 55 00 ERSLODE B ORbRS el el

majgﬁmmp;redé? adl G uspmgmhe sdmeesde and Soforael PAIMISLE fR IFOp&1Id beeﬁanmoned
enbodi nent ,

for e e 58 Brofe R0 e Moy vl Eagirerea o 1 SQL
datzhﬁﬁd 20t ahe q@atedkt, F 0@, ﬁ@s éd@ rfoﬂ@lah;ﬂéat@oéi&&ﬂﬂ ﬁsexothefpamtmmnv of

%I Z’isettl ng. E’es conponents | .
daty jpdd SApipaTeRby t SR r“éh?aéla f‘HyF BRI run against the Oracle
dat#tRsd Afdallll ANSfor &’s @’a@&bv@lﬁlalﬂnvﬁraﬁﬁ%@ @?ﬂ ﬁﬁﬁﬁbe AFH&iddriktat logic could

conpl eted tabl e or a user-readab ?
be anphied igsractivhot whethsr ﬁb&;da@ée@y@dqumr@m itd § or Ggilbakode

9 ) ' o

oS 8k A0RSE, A Ay 0 £OB0SCL OGO} ANTSe v
ldemfanpﬂet;manshoiamqf F and GB|Patt#ticairiyest thistiepg ad)uld segregate the customers’

dat] e$r8%f atall)%ES rtmoghE tbeeha%’lglcc'iJ Irz:leore;L € 1%1&:161l d E searcjh]bv F would never look at
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[0096] The classes that support horizontal
ning at the mddle tier are adapted to the
WBﬁz{'(eJrf"ggg to the database or database i nfradCi{iSggp/aso1o
to TopLink in this instance.,Jigure 12 WO 2004/ 040399
PCT/ US2003/ 026010 26 illustrates classes that can be

(s dgreceven af thp besiefificehdmitmendeater RAEL i A HOOLHGH L. t8¥€or other database
ramis nost easi undet st 00d

Thi s
IHQI@‘Vq:%E%CC%]uII(F nat I?fﬁllgl Cla&?pcijllgfllof% %Ol@tﬁ?@é’?%l"’ééb gddoees Hirxhance that
one ﬁlﬂt&ner&b]llé @uinhtdds to%bﬁx@ﬁ&ﬁto%ﬁ? 9Qsh 988 WAt %Spaf[hcularly useful in

o rmation reqw red by the i nfrastructur
’“|P8‘g‘;t Véaﬂmat 8% AEhrasden %Wy@fs fphelamaffamga”emmss:hated Gome

congg%@ésgﬁlagﬁ%g%g 'Bg?\gégﬁebd;tt)?% ;ftlhg]?"\&%rl pergductt %&1'&% segregatet? or when
@Vé’@@%%@?%ﬁlmie@;mtﬁeandbh@aemab Fen N veanBe@tY Bdsure both
o (D corihors Mo BB R Pk s ke
secugebii-@rgtothfgqqstdmmrﬁ pe@lid Mtﬁﬁm‘befﬁx&h@nd dbﬁlﬁirmtcé&ﬁblfsﬁ’erd by a system
e B Sk ok O R P i S e el o and | ogi n. State
[0099hf or naTlnﬂmldﬂlemohﬁlin digect2 18t Bbe 1Mb Ofmtahcpfbﬂ_lsﬁ%port access to

ned. for an HTTP session is naintaine
mult::ﬁ% P]ét%)sa Segge‘?aéﬁg Oh EPnes s Phers @Llﬁll@’e@ldiatabaééﬂOlIE@lOnmntﬁkftpartltloned
instanbés@if Rt sa@B objdcis A@iﬁoﬁﬁ%&%r%sélw W12 Veglsgs 0T gash

dat gaat abases. The rel ati onshi I ent $éssiovn
AlaBasE AYIR 0N @SS R Pafghages armloalngdhadenufed daCabBsab&eSEie@SSsion

122284 2lokRarhathe; which 8a9'5h AFRARe S0 BLARARS CRENL e Giect. A

sessi ons are active-
getAderone anetiod shpmyrts tvérsioh imfapagdindnb €TieS inefbd SRS S e YBEYns of

essi ons becone actjive. [0097] The
oo A S i O AR L 0n TB e torseme figueibia or ete aapiag access

to the datblaas:h EiIOIUkioﬂnt:di thyt vedsongafe riok ifeB@Patibld) el"HeQixﬁo(ﬂgssConﬁguratlon
intain the status of

action
Objeﬁig%-égdg [ osnob) F(ﬁ%‘}s L?Oqoaﬁggsef &H’ﬁ QWQ@BFSEPMW ohisct 132 rdpresents
an objbe atdeasiisia i 4 Gtatiase. I@@ShrikAs LR ﬁz:%l#&b‘ﬁgl&gﬂg %‘%{sé on

assenbl ed, information is co

coniJlOélfarthglle 3 ?wgpﬁfqréqqpqyﬁlqmp éfogicel ddfabsee pamme Whix infomditidnadn be
used@cb F@tket Qlﬁll@;ﬂg §h§l's‘ﬂ>al WhpRsds S a Eﬁléi@ ?%%a'l gag%elr, éepeagetng B%gngé:onte\t

nglb be commtted I n~on
set. %8 e éﬁabwé?%eli&qwmczag 1scnbn®mlaa1> abageﬁemessaﬁtﬂenﬁonsmp to the

infradtdR R d 3Rt al ionin
e u%llgﬁa t@@%ﬂSeg%f elz"c"gl %CIBg%JI epe-lics SS“%ZIZQ? mageees the
clieny seasiompith tesafrasancive ohjtdedlidnSanior X145, iaRBle #th a&gm context

ofthQEhénng ﬁﬁjﬁﬁ"%%ﬁ%ﬁﬁjnéﬁg ?ces 1223, 1243 and 1253 pl us

sessi 251 that are exposed, WIthOUt
[0018Hangi Ryvishing thespeetioh bf BhicThntR80S €551 ARS, @ﬁ%ﬁ%ﬁS £6 rgady to

ative husiness | ogic operat ve to
be co?x{.]nutttec? C%g&réﬁsg%)a nvekes ngpgﬁ%equ@qaptm,éB with the proper context
set. @mebﬁaszEIT 1afsa6iet sbeomied v tﬁ@%ﬁ%t&c{tﬂpo ut gnaga o Sastance

acturers F and G usin sane CO
Umté’gb?’? ?&OPTNIJF e handlerone oFafwerd beoxpmmafthe@mdt for

[00101)St ancgy, kO aI I da fo
vvgul d be Oﬂz’;lrt Tt onedgaai mS%Bﬂg%?OCO? ot ¢ aflﬁ‘és multiple

phys@@rﬂa@k@ses m agy atqguc\;ﬁﬁ@ogeﬂn orfecambex tumgmk, Soﬂ\tx ark @@thPorhts & support
two-;ih%% oorrfnlil?mgl%ﬁg U’&ﬂl‘» ﬁgye{l] %pgﬂ?atlon 'g_ergg\{g(gllflgp edlt {j?c{‘niﬂﬂg&eﬁgp Server).

he system
dlsmb@tad Wertsadtion spraci ie IDBAtd@ivase. ga 0hta0h0 &l defork®anBiliributed
data woul d run agai nst the SQL dat abase. The i dentl caf

| ogi ¢ could
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30 be applied irrespective of whether the data service
was provided to F or G The code inplenenting the

WhHusHe®s | ogi c coul d even be shared, becauskCTg¥i2go3tope@10
context setting would ideﬁﬁify or distinguish data of
F and G Partitioning at thi's | evel woul d segregate

transaﬁge Cust cféfcég?sfe at ag 9?'@%{—\1&? En&j@faﬁggséél: hg thhﬁB use TopLink

searc never

to suppef iﬁraﬁs‘actm 1&1@@411&4@399 J P&:Bﬁssszmslr tm@mon Serpice) frangertign
even at t he . abase s

managqr)gtygiﬁ ynprg %{{ElEgzlpﬁg? 315%5 8 s& (ﬁf{q t\morp\ﬁgée caémlt 1s an

optiof OtvélpRAE céﬁ.ﬁnﬂﬁ@v&@%ﬂp&ﬁlomsﬂw ie oﬁll}i areda eiemmajb dgeer transactions
whi ch reduces the chance ti]gt e cus{},p E coul d %%
that afieet s iRl OBIAGE HSh PR BTl I Sigal CATaDAY SPHGLY Beoa o Phast
comnﬂ% |sGHbAT heH 88 EYB obﬁct 268 HWL@F bbiM® n&dditH Bt cONmitted i M single
hen | awyers for plaintif d def endant shared

transmuma aBwo-phprssemmit @ﬁpmom@abﬂgépmﬂwi/@ﬁtbé Y59¢Vifteasy combination

or e ko Bt ALY Gl B4 Bk, aRERERIER, of When

d service and the
[001621 Vi C@owehatdiorinanaledrtitioniag dogseob derend ow shethenCOX prrmother

0 etitor that thejr .data, wa
o DS LEL g P P P RRE N s Rk D
enca%@l’a'u@igl Wlide tidr eﬂﬁﬁgﬂatfdmnﬁhdlmrmontbbbahﬁlmmg@nmss lsiﬂ@mi:ndent

a system admnlst ator iteratin
datahabes BARIDL EHRBSR e Of ﬁﬁ@éﬁl"%@ﬁlﬁrﬂgéﬁi’ e 8%1%"%%135‘"'0“?‘6‘1
honzlag&?parﬁ-t%%%l a28e md@%ﬁexﬁ RgtaBazelca RO indgitesibletdatabases from

i pl e dat abases, based on context, where nultiple
dlffecmmvegﬂ@ﬁe hori zont al | y partiti oned instances of

[0019@; 28 :;[? a%pjrggﬁv%l alﬁﬁ%%aﬁlggg%g%s\(ﬂ SEBSHON 1984 &fahged to use

active on a server.
horiioatah pateming. Soino hagatles ardemditfered to

Dat apaseSer v, gl Se 2 Jelo) a : '
[001%‘D ﬁﬁ 3? r&%ur%{'l%% fhg éﬂg Xlaéadgt eggltbglﬂa g&d whlch means
the e f@ikpr - “Aati‘&sgatoﬁctsVﬁrmm shemethik dntabasp polf bssused alwavs

versi on nanqgenen t hod can

Jetprn o '
100102} sj onk of T BEE ?%Oﬁiendsa{ gsed-:é{sgﬁg the oIrlH aucﬁﬁile then database
infoMBAtoh W resdPRARxPEE S 61 iR@litie vdiaih ab aseatin is petéorged nEiphigit

access to the database ul d_check that_versions
resogon P S DP P S e DB da G P AT DI B et andlor
Cm&"?r%a&%rb%&tc‘? Tﬁpbﬁgﬁt%bésecw S@picdRare created during system

assConfi gurati on object 12 represents

StarBbjioT GOt BISEOR ek W AR P HtFAde eﬁﬁﬁiSbOffﬁ%'éable
datal%aseq) e@'g tﬁ@Jw 8’1@%9%?@}& eFo?Pp ABfikOysat i on i nformation

0gi ca at abase nane. This
“Crncm‘emermtssmnoecﬂabOMectsEm@kass(ﬁlasscaﬂi@@)” andl tiple physical

o es to n n t he
C‘E&t’?fv eSSl%%ét&i’(ﬁl@ %no%gggsrgse r@feyrgS eagge Q,%Sé&&%f
CubQanesioats byjeth that e r viessSesiien on.r Bhmicit osse hitipn tearshikat the
ledg{%%g?egégé éiér/q)eréﬁ{léﬁrgéqagtsprnv ; Se%%'ﬁlg nléléez %ﬁ efm/écvilluch (%atabase is being
woﬁ(@@ 8h PRhot icilhhcheseimﬁ(casatamemﬁiogxbspeaﬁcmyi ie tHeSpplixiation code, as
1243, taking i nto account the context 25 of the

exmam@ﬁleb(*i: or Gin our exanple above.) [00100]

(006! ST 1i3Ng t RendARRL kit @fongaﬁbiff@iaﬁ@% r@BIvi@ Sdbiicithen

a transaction is ready to be commtted
CrloGiiFntSessian bndAmoR ok oTA et isaseTanabisstst Wil v fp srpolve this by

using alpthe Og_] eg[g aRe éormtl\?e)é.t If any object that got involved has some database
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set. CnoDat abaseTransacti on 1252 connects wth the
i nfrastructure object 1253, for instance Unit O Wrk _
WORERIPhKk, to handl e one or a two-phase coPEITtUSYN3/HI6610
object. 30 [00101] Tvvo-phase,gcomﬂ't is a transaction
pr ot ocol that comm ts change€”across multiple physi cal
mfogfp 8l 3%%&&%&1 fAsh C%P'[pm{eg tooeﬂ d%fa@a%gmﬁ‘e tion that is
hponents to suppor ase CoO
aSSO'FHIﬁEﬁ Nd’@ @T@Smweoﬁﬁp i the datalmee ﬁmm}anor( ﬁmﬁle\]sﬁﬁE)nbbj&cts is null,

G PO B o Bl L AR e Brmgion v
smnaﬁbbnchn&&cdpbm il yma&aﬂmoaaa wiCIdibie2 00 31 2 GB1kdid 118 oot
mvoﬁﬂ, 32]'%@}' elr %23515 Oré@sr ! pgj]:g as Sﬁ{pﬁ@%wntf%r queg]ﬁl%/ne arnd%)r;g
trandak 6615 ECIF iffodubé EORSY irRdifAek tOmBDBEShhared Fana

Transaction Service) transaction managJ r (t ically

CooqPRSvndistR B9l ver PreEisapphigwet fop Ansmpiset This L%feb one in the
confi MRt IHEreGRIREis FipAhse. &Hﬂice&olvzw?ﬁlﬁ%%? ?oy%ji} = {full
ed as necessar)?

very expensive, sO It 1s onl Yy us

clasg pazresthetimplemests e D dndistRevalver mieefact)j ect s and s pan

t transaction

[OOICWZLW: p| 2 phyﬁiecrgéolxﬁeﬁ,iﬁﬂgcg % t% It%%lssl H%ﬁ'l&g ihg 1%3 an object is

. creagid @ebn'needlitduind thoshjdt imkempted t@beﬂ@inﬁmtt&cﬁ &mﬁsaﬁéahg fihe resolver

can B}éjev%%q@n%%%%ﬁggea 8%%? HE][%Ft ve g en%—_tg]‘o%?%]reg%g can u(S:ea ‘Phem to

detehink 20ith@llayasealid dtjécoRaMIOR @Rt S, and EJB obj ects.
){93}(3)102] Not e _t hat I:]IOI‘I zont al part i tioning does not
[00 end B hhErhease, é@ﬂiﬂresaﬁ%Ph@mbumuew@@ro%@ubuﬁe@am@m s

pass@h E@@JH e REolkSr AR A8RRHhab&Td b ﬂE‘Jaﬁrl\%}Eg cﬂafﬂ&tapelgeﬁgecmghgd which
met hod i nvocation encapsul ation

dataéﬁ?@afp guArnedasnt. Nem efoas verobpashugky Paoss dethlpnesig aadelbsmery. Again

thish RRASNE setBRHAD %ﬁ'ea&e"bteap%aﬁleﬁ & %e%geat&? Lohilg and the gbiect being
data ase nmnager . ereferred 1o as 100sery

queriesiiph dekn denfiguredhtoaixisp wmomlﬂM| ang datalsast.he | ndependent

[00 ; abas %ﬁ %%1 t ‘}/ émoB%C %ctﬁ%ﬁ\lz blﬁe %%}ma%as %ﬁ:d 1S to use some

feren ase Ven ors
conﬁgjralidn\mﬂoymdtlmtdr EnaybisS $0RRSEhdr AghhAni0 Hats Yisdk @Ik ﬁ:@lﬁﬁnﬁ@ﬁﬁ&f some

ed to us I zqont al rtitioning.
ObJeﬁg%tF@ fu‘iaﬁ’g %Pﬁrﬁlﬁfaé&’tﬂ ?aigat 63 dAgs spoul pe kwt@h%mple as
poss§iBief Hog ek @ Misd ihk @rgahior0iARf HRIBRAGH deRri8t HicH 38&base, and
whi ch means the value for property

maybg Heykssehpisramed based o8 predd.so thahens 3 simpledeapaingsEhops figtabase
nanf€ aﬂéstﬁéj"lé’dlé’é@ylﬁrnes&ﬁa@g&%ete%nlnbé Bﬁcnh%ﬁg]/ @laﬂ@ﬁ glgg‘?o give a

exists in the conflguratlonfl e, the ase
nanjerip @ dafabasepnd theg Jé%mnﬁguraémpinfqrmangn LIto M{inprlelms |1¢da§edvdn<erSo the

nanﬁq’veolg@ E%} %@ﬂ'rﬁm@%ﬂaﬁ? gnts Efé%aﬂ% oIfth d ﬁasg E:&nqngur THO'® access

Dat abase IS ca
and@nb@b Ryl Sbmqabdataﬂzqsenamemdhmatab@kms%tams action obj j ect.

T CubDat a Conf| cts, typically are created
005t 1o EoRUERTSRT e e e HRaEEr i Badufa e daabase
mfogﬁhﬂk\naﬂ."h@fbire [0y @b @ &Basd Contig R GetDB (P 8¥erAddDb%tu®dtabaseConfig): and

bl e t abase objects for the whole system For
reseil%%g ecgﬂt]%‘t? Pspstumsytie current database that 1s set on the Client Session object;

the o@%ﬂ@)”bY@ﬂﬁﬁﬁﬁb&!brﬁi@taﬂé%b)%ﬁsgs@ﬂﬂ(%% 6288 R AEhRRS keep track

of the chancre of db info on the client session. The overrideDb(CuDatabaseConfig aNewDb) will
push the current db to the stack and set the current db to be “aNewDb” that is passed in. The
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" CnoSer ver Sessi on. get DbObj ect sFor A ass(String

aCl assNane)" return a |ist of CuDatabaseConfig
wWobjoea4039t hat the "cl ass" resides on. |npli cPET/US2003/026010

resol ution neans that the C i ent Sessi on and/ or

CroTransacti on object can intelligentl y find which

se.is bein ked on w.t hqut . -
B S0f et ten it o padter SRl P ey or el i
will SRRl @caﬁdtmﬁo CO@&etDASCULRRR¥Toafip eN e DbDWill[s&tGROEdrredt db to be
When the dat abase |nfor mati on. ¢ nnot be resgl ved

“aNeggl 2" @nd plsardhe stagkn®y if S sogddl s éﬁﬁ‘d’v}éﬁﬁher%?ﬁ 81 §opt5 information,

the s%lgk Q& Be Jugtrb?ea&%s Sihe Bysedh 81fdn® se\ééll)ﬂ othjedt, WidcH i@%@taéfﬁal thérS session,
by wusing all the ob{)ect s that got i nvol ved f any
uses gispefour fihetiong er thyepd base denss theslaabargtfpaasiopon one thread has

noth&,@Q??%?ﬁ%tg&;&ogggggydozmlo 29 information (not

is tnformation will be conpared to the
[0018Ht abasEhei avewideRb(Cubatahase Corflg A enrifigs ad redetPb( fwactions can NOT

be cailg:é é)flgﬂn g[b%.ng%{ngm aJStflcﬁltl%Fet 1sd g % %P 3 c%f4 d}gﬁ]{%{gegﬁ f ?:) Lhe

[001ble datBkaSeoDHE QAR EDLVef Aem mdmdeo piiictCuDetabaseChnfidhe

i nf.or n _an exception wll
resolyE I RARC DR PP GORRFEVGUHE) SR or ol | t he
CeD@maﬁGC&ﬂlaREsog@Exéeph&V Opub@ed CubBtaBisd€pnfi0 assi st

denti fyi ngheahe dat abase i nformation for an operation
resomemééCr@pDkt olgerkatp albResoyer[ie)tigiéed a new i nterface

CeDngg.gx gﬁﬁgtk'egt#l\%%§9%) dgfé OTh&m@Pﬁ%@R&fﬂo%ﬁ?ﬁﬁh\ﬂ@ Ipublic

'S confi gur r one project. This can done
CmaClientfessigugetClirntSessiont); whidiceCladsezeddginglass(); public HashMap

fl
e ABRIRCE R CHORRANER et BOTE omes
geﬁ@mﬁ?ﬁmdd)bjecttﬁielsoldve: {Rte{face} 10 [ 00107] 4. The
ver.is called. a e
1008801 o et o et e SRR R ey adeveloped

getNEiy Crebia@06) 9¢t@ﬁﬁ Chﬁ)DhRE@ﬂﬁHﬂ@ﬁ) ey beused mskitieah. thelindementation

the res ct th I
of e A ST B0 ST BEA VL EL s gETigg ObiectO i
Cm@]ﬁgR&%ﬂeﬂﬁt% rhd}e sl ﬂ@ltx lddniibe Bf ﬁﬁh@éﬁﬁﬁ@(dmﬁtﬂ)bResolveﬂnfo)
ect shoul d "bel ong. [00108] For the find case,_.
[00 r essifenm gre ragceding G?%HERF@F 3? wilhpe amnarqnb@tﬂéwﬁﬁ&slah é’r@e art that a
w1dl3§/ %tg oPASRRY afPmbfdls Ll Be Eﬁrﬁ%&’t@& RS %%ﬁﬂ&]ﬁp&ﬁ@ﬁc@ df the
attributes that are ueried wh
pre$¢at mberdient Oneembydimgetiingne eruhodyaent 19 the Presemd prbﬁentlcqﬁueqalydes a
met%ﬂzﬁ o? %eé%%%mgg aiapfsp éation de¥]e§%p co%#reggi gn%lt%rngt}l\% J, %?? be practiced
as dd@@teﬁﬂ dr aa\h&emnvmg aangtefshod t}:@:hpeﬂh)dd blﬁ]ersgstemq uedaved nfeysnclude

been con ured to exist in nore than.one.dat
sV PG LTO LS RO ER eI BISEE T ER BRGHRORI < Caopatents of the
mefho®| BReRMIeA % Iﬁ@ BESRactiedas20n408fid gbdiah In@ﬁressed Wlth a program

i nformation or ybe sone other dynamic data th
carfydlg @ siepy qféhwaﬁtbpq% glu$ Pregie mypingluge several 65%}%0@%‘%@?‘3@"
stepsQadheBi ro"ph&riél Al RN Ve 3InbS@hRRBSEthe ThHRHAS MR béhehiok 8PT

as sinple as possible. For exanple. use the
devstopaenicere tsrpartulsfly pprlicebf &xt mpbi-Eaed erdapalaipd Riginess application

: dTPYRE L ErmdBliRPBRES: Ao RRIRAp0ARADeARons of an
emg%éﬁlg?ts?ge?ﬁ'g%o ;gs a srlnrrg% @pp? ng. © sepdat abaese0
object-oriented application deswn Modeling of these objects, relationships and operations may

be carried out visually, using a graphic tool. Properiies assigned to the objects, relationships
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nanmes are the "l ogical" nanmes that are determ ned at
pation/installation time to give a 25 nane
ngggk‘;ggéﬁand then its configuration infor HHFFHHS%?QMFQ”“
where its |ocated, etc. So ghe nanme we use is a
| ogi cal name and represents the nane of the database
and/st @péraforsahdydnciide LR€EESperfadibaingtWiRthathbwaherPlo s iftdHace to a
qﬁf{@t ase_nane in the database system [00110] Four
modglerhelifchn g may dnchudsie sseAng Pevperth dockeatianvhetberdp gpnaraje local and/or

remotORter testtd the qéécm%?erahéﬁ O OB thOProdel NEYchieBreadable data
set Db( CuDat abaseConfi g) t Db

corregRREEigde @S(@ﬂgbmbﬁmﬁfes g@) gengratpd. Fbis ey sl ehitwdied inan
inter& EIBBQ drléﬁtexﬁo%te&l' b33t H%b?ﬂé%{git%ﬁﬂtﬁ%geaﬁnmerezscﬂ@fe dnfy $%so human

on the C1ent Session
readapiee r FiededbpCutdetib dste Gorstd tp miNethd injodelridl thee&eaibm( n mae

emb(l?driir?%rﬂgljﬁe Eﬁg&%{lls an%lgt?ong?gﬁ%garse?ﬁ pph%gtlotn (fseveclo ekt cocﬁe 1S generated

Sessi o
usingthe nrappie DadQhBataeli as e@dntl¢ @ata Wh@hex‘ﬁteﬂ lapplivdtdéh ¢0d€ may include

BT OO T E I IR T DR E T

persifiGha WEuEROBE 066Ed. Qordbstert R8RIEDfidst MopdrtyS B miBirGY ih&Rde interfaces
db to bhe the top elenent of the stack if it is not

to the, W@ed @peralians. copgisteryjwith the pespmg BropRstyn dihp itHeffacthie the code and
the sﬁ&ﬁ@a(ogégﬁbﬁ%@e&%ﬂgét&tﬁh? M&laﬁ‘(\%& §t§£da§§‘ %as%&' rs%r%}-mde
ear the stac

to be and
compaemgdel endagmbiednatinsiinydeatist protoctiadhs @mxcamﬁnﬁembpmmt code

alteré%?g@érﬁ%%ﬁ%tan?%# y%sntxplﬁme Sﬂﬁ) g,%tle-rh'e | %l% ems g@s Stﬁ?daéd 2.0 or

lateru§bs cidegs perélstlﬂnd hurest EXebj ey mihbeatisthailly cbﬁfﬂ@e&t B a bean

manﬁaeif:l %Q’i%% éﬁw&gwg&l ogﬁl on etntfel[lq}é glgejd_af?)ﬁepﬁgg gevellopgne%to co((jieo may be
substave4lrsi dﬂﬁ@@@tﬁ&tlﬁhﬁ%ﬁ@@ mid@Mapbhudadntion) in aRcthéresedcbChe present

functio I\IgT e.called on ChoTransacti on
mve%ﬁl%ﬂhﬁﬁ JeFft Oqegte BE}EéP%Ps%eS%ﬂl TRSFCRe) SRR SRS sampliapiowihy pified
moddiie 1@{@@@4@1}@1 &dn@egol ver API's include: public

CuDat abbaseConf)| 9 to resol veCreat e( CiroDbResol ver | nfo
(0014 P Res 0VBS PREGP thp appisation development code method includes generating

m t}@%@ﬁjﬂé RN HuRESRYEEKGEBL Ly thi
" CuDat abaseConfig resol veF fgn % DE%es o[‘IEgVerS asn?eCt of the tnvention,
codegm;p@g@gv@ratﬁ whentthy elviect-oriented model for the system is modified is segregated

fromct?olagb 'S u&%%q%g%n\és%%m? Q&Od ould tebe overwritten or regenerated

es0o ver
whefCte@bj eerrbrSmssli nonie s nfcdi it SeSS| onO publ ic Cass

Mai n sQ, C HashMa tAtt I uePai
00138 T " EhBR A} ShS el RAPHIOR ey Mt o iy Of thig
propefieBaste OEJe&tN@N& ﬁtﬁﬁ Gh¢ ﬂﬁﬂd odeQQg- é&iﬂoﬂh@ﬂh@mﬁﬂ)ﬁés&p

i npl ementing the CmDbConfli ct esolver interface 1's
The.ﬁzéggfeétbeéare usac&om W&%@éd sl Py tojap underlying database, such as a

relatgﬁﬁaﬂa?ﬁﬁ@ Vigkddthed ﬂi%}ﬂexjags M€ fcluBe dashsto glg) bR8taging o

i npl enentation of resol verCreat e( ChroDbR I ver Fnfo);
deplgymentaf thy mogeledpbivell Japames {eluga aybotherge reprbicbiaegs ii§tory of

d | f 4
o P TRCRERE L1, 1 i BB ey s oo
morg ﬁ@lﬂs_ w}thﬁrtwpcﬁréedm’omem mtgrrxaemhzqaﬁmmrﬁeldst Imcdjuteéion with the

aspe%{% R El%n;}resten 1n\naof°’ 10D t%at usnl%llfe d}lnrz]tmgcr;ﬁy éal[rgyi&ghf?etlds?the code to persist and

access modeled objects may resolve which element of the dynamic array to retrieve based on a
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wi de variety of systens and nethods can be constructed
fromaspects and conponents of the present invention.
wOneenizedi nent i s One enbodi ment of the presemtus2003/026010
invention includes a nethod of generating application
devel opment code. This nethéd alternatively may be

practiced 25 as a system or device y out ste .
lengliteeSrReTiRg: 151 PHE RS BralCHs e oAy el 5 ot Bject being

hand&V& Ry b%@?l&&t%%&ﬁe@@ﬂﬁh%dﬁ@ steps, aspects, options
and al fernative embodi ments of the et hod. The net hod
001370 mayetseotyeraspect elthg er eaerﬁﬁgﬁ@tqnes HeH? wer map sresEpyhat
applWaﬁgh Sdk Ecp%&q{e 2@ lﬁ{eyrhﬁgocp S%E §ﬁ§ra?ifno Lheneldashie I, Snapping
program may | ncl ude-severa ment's conbi ni ng
and sdcbqwalhasmwsa ce:pproon@i @ﬂwuhmeteé fovdtuitves aelidye By thense. of

[0011§ et ho em%o {)?I(th? greé)ent %g?nq%%{% D ngﬁl% of gsggnﬁlﬁw

pa tlcu app
tranSI0LERIGI bapreebsmd&jvmesﬁstamp Hatalm“sd: manaoenmwmppmnttm‘s'daeon

met hod. i s bas on .a nodel obj.ects
proqFtiR | SHIPRDE ARTPHAT B0 OhSBrect s » S0 ot vicg fering out seps
of RN thGRLTH ByHes bOdevidvhaig] ihdlgdeabvirieatboaidd! Sombining steps,

rel ati onshi ps and operations may be carried ou

t
aspegfss ioRy and P gHYE HRRSHPEIR SoKe Tpherh e Fstiod sl g pepepetioed
as atn%%n&m B&disn uﬁ Latd %ﬁ%eﬁﬁo%@n%%ﬁ@é@@%%s of the method. This

U82003/02 010 31 /or operations may include a
method ey ml@é@pmyldm@dm@bmchgmmétﬂ@mewé< Wfeamshegshag access and persist
o C o
data tﬂlto%l[’]fl fi& %atraﬁ)as?y : HFS?%: g‘?tlls%gioaﬁgjtc#s;n Wpdrp A&fﬂt?on?g)d growdu ga

proper “to generate
versacrmdfdxhe objerotientédnfremdvanrk that & stiisensplgcednpgidntopith astargiard-based

ser el RO B P E O PGP E L G AL PR 8 QT IghLd Sgere Based
serv@ibide B@MpoRBRQEHdearddte@bte @mﬁtoﬁ&iﬁabcdlmmdn@ Erﬁérpr15° JavaBeans

exported nodel . The nodel e e. only.

(ETB} digfribpytegh sRRAON PBEB%BP%? @@@%%5@@%69% Qfla fgsyegroling

trand&$idnd QrtB&AndyheciiRARke it bhBufftaha BasRetidnreRRR actlv1tv directed to
embodi nent, the database is a relational databas

one /s B daabares d s b regsREng ortydErRE MR ke ala%cone@ir%wtﬂﬁ%uch the

obj M-prxﬁgd ﬁ’fﬁge@&f? aHPGR 's{éﬁda[r@ @&ﬁ;maﬁt Hadih ofkhe o@@&%@ﬁt@@frameworh
application code may I nclude ~code to persist and

Ongepes of thig @modumemlt istat dlagt asbrptiog step manjnclude bheringnbjegsand, on

dlrécg&? {0 c%?n?ﬁgn élfsgé)[i%% {h? glhoame?" cﬂﬂgs ﬁ@?ﬁﬁ? }{el?igtabase manager

tS " cons proper
to p‘roxrehshthe trama&tmde Thistagpdcasdagudes anccbj)tmgstpesactmedelated aCtIVI‘L'V by a

ration n tent wwth_the sec ro

el Bop SRR Gt TrHa et Py BESRE v tiop iy be
prabied Rethsup 51 0o binadakds Iﬁﬁﬁ’ﬁcﬁ toaibbvdMﬂcth&oSEJ&W oM has EOBRA.

server-sj de conponent no and renote netho .
1001 Rl c at i/Fhadditiopgieatbodiment afgtb? PRESAN BYCRHORAT B BIFERE o Eimbling
traihd RO Bl He\Rb s BB Yy BEleSd BSd @RibhR! thahaQ Tt isB¥Hortétrhibaction

Enterprise JavaBean(H%EJB) standard 2.0 or 15 |l ater.
prov¢ssing o dé abayeplbissnafihodsiep metlessatss! ats methad, ggyicher magnetic

a o b
meSHBELEALEL bgRRPAL AN Mt LPab 8B SRR, o s mbodimen

areafipt varétionnomtby @sgrph’mg mctb@tédm‘;beb gbowy lﬁsiea/anatadnl lycludes

| ant wi t )soft’ cification o
_ proa/h(fgi@pgh obé gb te'}{l rra Work 85 u P Bedesd 43 pe};]s&st data through the

I nventi on,
dat@fjse Glanapet :ﬂli’dneaitla@ pfdcésatnosﬂp}ﬂbﬂs iTipis nm_};iocbeﬁidmonalh includes providing

a V?%‘?}%fﬁ’ggt@iog!ﬁl rggﬂ%’gp yror OVY\ t‘J‘]iptlécrl1 1cc}c I*IZJF]‘Bdstanrcr:lDardecomp%ant handling and
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20 [00115] One aspect of the application devel opnment
code nethod includes generating nethod stubs were
WO Usi ness logic is to be added. Pract irsimgs2edaiossoto
aspect of the invention; code that is regenerated

when the object-orient ed model for the systemis

IDVOEQP ghf it %ﬂ‘tt*e? m%ﬁlgg: %@és% ln'%ﬁ g?atémlﬁv&}p@}e%{eﬁ% S&St 9

usi ness 1 oglic an overwrit
databasgyenaquatcetdly theh thedab) @bpﬂettterframm(ﬁﬁ andthe EJBsstandard compliant

nodi.fi ed. Anot h aspect. of t .present
vers{BR L Sk iepiRe Famuplio s o SRBF Grefnstt Tl diment, the
objeprdRekd e @britil @?aigtw @@tcﬁn}ﬂﬁﬂcé @itmheqmmmﬁiﬁmmﬁ Bt 1od
operties controlling the mapping ste ese .
CO@%&@@W B thasecvapiatps e ARSAPIS et @a&m@ﬁ&d@ PuffsTEIgSRiests. and. on
due@ti@n aooniisie fleYahthc AR, AR tFUEHRRS Ranak& t@bfo@ns%lthe transaction.
dat abase. These third pr opertl es may I nclude whet her

[0012¢] s upp‘i&?qthﬁgteﬁ’épﬁgle@‘fls a gnsiohneEsiting flai peocesserbbe least one
datal E mgfrxeicrge% fﬁ%% gﬁle‘d{%ﬁ gp%%e&a %%ellcgcgﬁoa%nah&cp ﬁ%:\qge or magnetic

o ment ect
medfumr Itnhlsdmgrayorq glwh priieummh arcthicd. (Tylmth@;i ﬂ)eysmmg dytagmdudes

pro g PR el Dbt e RO R e povepaoe

databﬁp &ﬂh&eﬂf It Iﬁhehepmeﬁxéé};tprd)\ﬁ&mg tsta@dart Raiplidy Gltarfices to the methods

nam al | rayi f| el ds, the co i st and
that 5&8%% a%i @aaa@%‘] agedugagy- F%?ﬁfﬂgg%ﬁéﬂ@%@t interfaces
maytﬂa@oﬂglmw&hmamcom 6eCOBRYE ThRSeAhdfuAhdMAciudes acceptmv object
2004/ 0-1 0399 PCT/ US2003/ 026010 32 | anguage speci fi ed.

accephing PESHERREY RS drectedin anei qrmor@, é@@baﬁtrs(sanweaféx tarough the
objekt :ﬁ{;elh aﬁn/leggrelgg#dﬁg% t%ﬁl"#agcr? gﬁ""‘ Lﬁ? 17 \?g? © standagd {5 ETB,
obj ea@p@l@sts ofay bheupmiisétna Jamammsractmm ssrvides enginelhydrotinthy object-
oneﬁt@? ﬁ'!ugé(w%rma %@l s'ta% {.r%i %Bmﬁ;agrﬁ utltgrf&%per ate and the

genera i ne-readabl e dat a,
[00¥24ppi ngAn 5smndofahiﬂprbseonav¢mog e«dmha:hmn@pl}aa anpo e fdegoing

vv|1hout f urt r actl e use 00118 .
ety BR O s S R
to da@mdlaesd Tok s@ﬁ&a&ﬂﬂabmgﬁl@nt Irit@fh‘é@sc Iﬂcﬁiﬂ&dmth@nﬂﬁrﬁfceﬁéﬁﬂlt terfaces,

a ast one t abase manager that supports
are %Cfﬂaﬁg &bleqr%ﬁmﬁ Téé%ﬁﬁ&amﬁ%l%n WeEPs LR cRe A el y may
[00122] Pr acyeCAMRtRS cAbSNBER Y e HAUGRVEALH ié'aﬂﬂetﬁ’dc'itof%‘és%ﬁl%lmc

of the nmethod. The system or device nmay include

trangasiiensdp bepigseRseremt ¥ leasiompidatahee snampeer thepsupsprésciransaction
pro&@stu?]oo Hésafw(je ahik ﬁﬁ& LN rr%gt%g QA a5 A m el H@ﬁ%‘?}q mabhi&ic

SO nay e practice as a magneti¢
medivrp irsd Kl agrpgrantisaqiciog ﬂmmcﬂaod yTlngm@ﬂnod gtcbpss wbvitling an object-

oriegﬁa %?xeworkl of me th%xd B! an pgr%j]? Xllfcﬁllg the Wta manager's

oriente ranmewor access ahn
trangetien iocessiab aufportaugd tat s dﬂty&kmsm adﬂilﬁt&@bﬂhnamn The additional

transacti on. SSi Addi tional |y,
fon e O AR R PO O FB o RE ST UEIOnSp R BB cofgmey b
trackid@ta chéngs llih;$dra of hrdddjaet &mmloa@%n Wrdtdin 208 ﬁt&ﬂé%ﬂfediyﬂ&ﬁﬁ:dﬂy

15 ser ver, - SI de co onent nod and renote i nvocation

ATy g IGLS I A €8 RGOS 1 sk d s ef it fupgtions may be
confHRPRRREse BPAEce@Bd THETRLiRd df‘é@s%ﬁltb'hﬁptrﬁ’rk%tﬁﬁghmher includes

i ncl udi ng Enterprise JavaBeans (EJBj, distributed
addgtisnpibirrepfiset versina of (Bobiget-aneht@TBmae work subsantially cofpliant with a

starﬁﬁﬁledgpéd' dfer-side component model and remote method invocation protocol, the
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transactions further may include accepting or

buffering transaction-related activity directed to
wop@+orodyror e dat abases. This accepting or bubP&eUsmIgs/MmaN

take place concurrently through the 20 object-oriented

framework and the standard ébnpliant version of the

.object-oriented fra rk.... One. aspect, of. this '
vers G G PRBHIE 2 PR e BT L S B RRyef AR g et
embdhE:R6 {HAE1d6 BicBGE Theahditiod) furthtib8ChHRMubIB, 6&ABInAidnB 8f pairs of the
transaction, the nethod further includes invoking t

: Of [ . .ng the
additinpe biyagionseitd gl hres dpicpeldsnchame Thetradut gt WHRF us method of
asser@BIRRG}DsdRAGhURBEDBCAEPbd BB IF@0SAGIdEHERA €l at ed

activity by a nechanismother than the database B
[0012HnagerA dnf%qr' it grypedimengfor tligeprpreakianantion isermethor pfeppneating a

dataife BIPLRLE e b O B 1acts RORRRERY bR AL Boove, tis
methad dist nvryde pearhcadi ave metlofd, dévecerresamnetic madeum irphuding sgprogram

nmet hod of, assenbling . t,ransacfi.ons..to b rocessed o
pracfiiny B aftinge TR e in b AR AR} RE Bk A8 RERSRRDS thlSpecitying
operhtichB 9a&d bl@&tjoﬁéﬁg&ﬁ@ﬂiﬁgioné&sdigb,?ﬁ&;eiﬁ hiogertied dfakk ¢dj@dinciude

ma e .practiced as a .nethod, vice or magnhetic o
whe{ghfo Eﬁﬂf?%aﬁ{maﬁ@wa ap PRIGFAGT5H Eefffp&fi %&%ﬁ?& Apygoach may be
appli%ﬁteﬁﬁé?@& BPfj@ctﬂ&ttB %‘Ei)ilp@f)f éﬂljécﬁs €1 Mé\? 433 o@&:ﬁ@hgy Bd RfRsented by a

| met hod descri be

vari ati ons on the assenb above.

singledegicad pprae. Be ethod fther ipﬁlggtﬁoaeﬁga@w Bishietreasiaple detad
t. . ' .
con{sh?rgﬁzﬁgﬁ{oﬁéglfnog,tlgﬂgﬁné ﬁéky gﬁée?t?e%.s Tﬁﬂ%a@ﬁﬁé—&‘éﬁaﬁ@&zﬁa may be only

T
ase nmanader's transacti on processing

mackinppadable Fhingy ated beodinzehdieadableaich as mcKMUepeqpiratipnli g method
H f, . _ . f
furi MR R BE e R a8 Sh B St e

"and RETdISR0 @S OR100 2Pplicaidon deweloaiienttodd fromh et haeppingral ddbesthe

ccept,i transacti.on-rel ated actiyi.t irected to one
mac e R Y P TR G SSP ERFGRHFSE R 6 perst S Bocess
the 6Héc@Cdcraak | tRapiaslifyr cTaeibssdes. allkk ddde tdddesia hadshaedd the objects is a part
conpliant version of the qbject-oriented framework. .
of thermidils PEPETIP HFLAPAR ¢ B#abaE Uit s hagrpiret e pigeent invention is that
the &Qle%&{;e'r%t' 20 L8 haPBHYAs Kal %1\%(1@95%%0&9&8@&&8@&&%%%.
wth the DCOM specification or to 5 RA. I'n any of
Thegehiadepepdant dathlanes, maythe syerliagtiyiiiferenifdrapasg vensers aianay operate
indé(ggaicfeﬁ{w,qgo IsfiiSa Ad gimﬁ@ra tfhdeQRhd RN AlRr%R AHebt JFigs
ransactiof, 1nvoking the database manager to process
emboldenant ey aelide declarfrgGist @halinradtdaabasesdroets misivh thesotaect is partitioned

t,hod persi.sti ata proce d b t .| east .
ond ey e e ol ok o R el PARCe B e o BRts Syt

partfbuit Ghtaedeas a nmet hod, device or magnetic medi um

and ¢! udi a program.practicing the nmethod. Thi t hod .
[00 J&g‘j S ,u Slt FY??Q aquﬁeégqnﬁgalﬁla@sof Iﬁf! IH?WT gYeRGoR ff @ mahed o%pﬂmentmg

hori2bht&IG art@idnedto? dbjkéia BaWE tul@ple Micpaientdaabases 66 Sl fer business
Fer.sn st data through the database manager. It further
appligrsion drsduding il gptiglatabarrdisr aud smddiampsingse apnligatiop tiep As above,

thisa-}?&h{)@ilm%r bd alticBF £ESR@BE RIS bhadRliAmtRLRUANudRE: program
at abase nEha

er. These standard-conpliant interfaces
pragtipjngibe othoti dhis empedimEniBnclpdedAiGRBRAT tPFRefigiét ihtileast one
o BUEEh ISR ARRER! L1000 Bl BAETE O 1 vt
datab@sec Ut inehitiesyestablishimgconhectivs with e phwraity efiatdiades el the

bor3PRahy partigh ?)é,f%ctcrﬁa | hA lEeL L aC%:ondNeR L\ LNE esiablished with all
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obj ect requests nay be subnitted to a Java transaction
Vi.ces engine by both the object- oriented franmework
\VgﬁgmwﬁgﬁtJB stan dard-conpliant interfaces. PEHYEIHFV2AMH0
aspect of the present inventiopn which may apply to any
of the foregoing enbodinents, is that the

of thfe ldptaidsesd ivﬂj(ijxthetﬁe hordaraatdy iiarhﬁox&d&%}e&ﬂmi@%_ lﬁmdﬁ:@'l $Fith&®efore or after
lne ral ne t abases e
esatgis e G e o SO BT PR B O R BBt fo find,fo create, o

to filsd @ikt e HaRel tRdhorlZBhtaI ﬁ&ﬁﬁ@ned%ﬁﬁc@dﬁﬁh%ﬁe&%n to proceed with

erS|st|ng abj “ects in the transaction to nore t han one

the fepghoz 5cate; rer@m& $he preiculandathase nitaeh We abiceibelongs using the
declREEBEAY ard M AORe bstidu tagggby i nge'u@fam tform the find or

transactions to be processe east one

creaign p?a@réﬂartehrélodsmﬂ@pzsratrsethqdalfsmptemntmgi:mgmgh I:ragmoAmv of objects

cticed as
acro%ke{'\ﬂll?{lggle Iﬁ%%t{&%b%? Pnd Iding ti:s;c1 1s %%01136061r085 wﬁ? pl%raihry of
databz’(seﬂcl'b ivdiia’ngat ﬂdaet ane hbizhntalli p&mﬂiehfhbcd)] dcnmhy deisng) rivthel, Sedting or

idenﬁ_ﬁr(iltgptb?e gz%r_g?u e 'ixes%rrcgr %Eﬁ%;hl%a%{)g ! ho_d,s ; ha}gje&%&%ﬁ% Before

or aftdr alSReing @f&p,ﬂﬁﬂféﬁﬁﬁ bitOor SR Objkctaitidd) &t créh® Or ©aATdddr exshte,

an addjtional functlon The additional function ma

-inclyfingthe gorizonisHly pEeRed obiset. {&ran dirgotigndo AErgred wikh the figd or create,
 invoRID@AMC A1 8 MBH IR id the Hﬁ%a@@tlerttB ?%rﬁ&h@ﬁﬁ&] ' Géate. ’lt“he plurality

hi Story of an object in a production system O
of dgraRasesdo apirithe atizpnigily partitigried gbjertehajsbalngtmay bamoléeb:pe@y
d S t
refe#eﬁ%égﬂ%@#;%g%@eaf%@o Pl bR AL o s o
1og1muymwpmf usrpsEeir moge dtridnsaof the herifontalih @artitieddwdzst. These

d tion i din version.of the
iR %eaﬂieé%st%r&l??l? ‘%61?% PR IS F-al |y conpliant with
[0013:] st antiaiiid tizasednisaventon BidiRlRedPoREMncERIOE pRftdred
r enot e t hod .i nvocati_on protogol %}he WO 200 1/ 040399
em zf’ﬁng%?%%ﬁs)df@ﬂe apaYerikis SRAZMER AR kORI piptonded in

an 111@;&&1@ rathBeth @0 ot 1irRifiAd sdnbd) Ctdrfferl HaRE frlo8LsiBPRVRiplicated in the
Separ at e enbodi ments i nclude each of the additiona

desqﬂh’ﬁ% EBREmMERTi Aroudinglys, theprrismhiny ersien msy bsgmbedied ingragghods for
didi-bdsanal d ONFomsAGudihd 1oL ifnal
?on?unct |sgns prérdﬁgéb%st %ndarsd W t cmﬁ {N%?gﬁ%tlﬂ?%éﬁﬁet ho OdfS media
impzessed iith Ingic tq earyat the methodasiatastrearyinpeesEByitt DoOMtocarty out the
met%% CO Igp }&5351 g) £JS ‘?getf\’l%ggb ci{jls rggl'ﬂg O‘f te% BJ%t 1'13108’ % CBI}IOIIS and
fnventi on |s a nethod o generating o8 nd 4
contiratiprst wil redlilg ion@s $o ﬂlps{ﬂ:l skrl]atl irothe hh,a\tf}ublSmhdllﬁk:itmm aidl dpmbinations

art..tioned. abov th o .may be

it 88 St S RERREon bt Pt Mg el Bl
[00126q:| udi We daipt BFORGWs: pr act| cing the method. This

nmet hod i ncl udes nodel i ng objects and rel ati onshi ps and

speci fying operations of an object-oriented

appl i cation design, wherein properties of the object

i nclude 10 whether to horizontally partition an object

across nmultiple databases. This approach may be

applied either to objects or to groups of objects. The

groups of objects nmay be represented by a single

| ogi-cal name. The nethod further includes generating

machi ne-readabl e data corresponding to the nodel,

including the properties. This nmachi ne-readabl e data

may be only :
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machi ne-r eadabl e or may al'so be human readable,. such LLOYDWISE
~as in XM specification. The nethod 15 further

WO pwh/ee® mappi ng the nodel to a plurality oPCHHSatRASEE

usi ng the machine readable data and additionally
generating application deveﬁépnent code fromthe

mappi ngand fromthe nmachi ne-readabl e data. The
appl i cation devel opnent ddd&IMAcl udes code to persi st

and access the objects across the plurality of

dat abases. The code to persist and access the objects

1i SAandiigddtof geferhilt appliciion pewetppatent deele fataowdti aiectd! anbgrselated
tier. A further gspect of the present invention is
bP%%¥S§§”P%@n68@€'Pg'persist and access the objects nay

I nvoke. | ur y of i ndependent d t abase

| BB B SO B T B P LA Ry PO RS BT Sct
dad:2hR8 SpplRAGIAS esidh, WReiR Eﬁfp@ﬁﬁs of e epﬁad,eahdlmmphmgﬁ
supplledpby a singl e database vendor. A further aspect

of opertiens cOFPHEs nent may i ncl ude declaring a plurality

of dat abases across which the object is partitioned

and @&t aropery wesabng Yartker 1o sgngiate & ipieriacedy thegnodeled object; and
partition an object or group of objects into 25

par t i, GULRE pBLAPRERSnd Wikt ko YGlera8 10t Ad/ 6 HeRG iR BYfaces to a
of the present Tnvention is a nethod of inplenenting

hor i zeretfigf operetioni oni ng of obj ects across nultiple

i ndependent databases, in a nulti-tier business
apgé&eaaﬁ%agcﬂmemb%aa coh@@hdig APLRANRARA bR, iR the

m e usi ness application tier. As above,

mepiopettied; so may be practiced as a nethod, deV|ce or
magneti ¢ medi umincluding a program 30 practicing the
metoapeing fHhivsuarhot endatabass) ueiesthd swcking rrgdablredag: apdbr e
fields in at | east one horizontally partitioned

0 bja@ﬁmomhagercmninb epplzeaidont cbavalseﬂngrﬁ cadepgtvm iteeuhanpinglapeé é:te machine
to agggrémcu arﬂmggtabase i ncl udes establishing

coffiect T s “Wit plurallty of databases to which the

horlzont It C t hough
conndatt B e ksr ST R B e fRn A AR (0
2004/1140399 PCT/U82003/026010 35 of the databases to
whi ¢ hintetfeceh or the opdeatb [pyrsishandi actesn g obisiceceonsisigiitwith the first
belog%. E%Ihe{ before or after establishing
conndBFBrs™t he net hod i ncl udes buffering one or nore
objects to find, to create, or to fnd or create,

i ncl uidierfgees hethk pdczitatt apklagionsacansisiconeth tigjsecond popet -
direction to proceed with the fnd or create,

es ri

sesBluiiof N 5L LA 0 ARARE LOcMER ke Aksta
pahpliaativali axdﬁmai;mseJ avaBtdne (Ei&0) a‘raa@d 2i0er latay. perform
the find or create. A simlar enbodinent is a nethod
of Thephetdwdbdf dignttmleoi the cpxicl:rtb ipeisBhandgcerss tbjobietts is substantially

25 S B ey eeznﬁg% A
gar as e&}géj o%%gh [] Vﬁ}ﬁ/’ 103}1'% r%eh Ertngnt C de 15 substantlally

icdapﬁanﬁ Withd NEE FRahidv el b@blﬁdaticﬁbase to vvhl c h t he

hori zontal ly partitioned object belongs. Before 10 or

af t ghe Ha08 Of Elbing1 Shiekein thafobRei- m@n&ld&pplﬁcaﬁm desinjiembstantially
to find, to create, or to fnd create i ncl udi ng
tcrmplasy Pt gruarfieg odeling lepgege GYLEH4aEbn direction to
proceed with the find or create :
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to

i nvoki ng the particul ar database in the dat abase tier
rmthe fnd or create. The plurality
wég‘%ﬂg@gg s to which the horizontally partiti 89@85%95}"86‘!1“

may bel ong may be coll ectlvglry referenced with a
single | ogical nane. Particul ar databases anong the -

6P| Uhaldetipd OF cidit ADAERSN BlePropertidsFaiteR bdYpri¥B PRGNS bPhird -
one or nore attributes of the horizontally partitioned

retpiceics of the ekiscts gu¢ thi prigtiogshing cqpirotling thesmappingseep.

horizontally partition object. [00125] Wiile the

Tor éélemethori %ﬁlﬁ%ﬁ Wherelp dithis@ Bropgriessastratiag thegnapping step include
WHeBEE 8o amgaat tge m&mbﬁeddo%ge@a | ed above, it

I's underst ood ese exanples are Intended in an

Td |
L A L1800 b L UAL IR g

ndeteritistyr ool rshange historp pfliha gkplpyrdne ofithe m@dtled object.
i nvention may be enbodi ed in nethods for
9c 0 rTrhl ethod 9§ 'r:bim d. \phemﬁcie gwi nrgpersassif drembjents furttien gorhmrisie ©ne or

S ia . ressed with l.ogic.,..
the KR G ich i O S Ener]E B mio R85 B el SR fcnin the
rh@igied objecicta fifityrnatidnalitecthe fleldods. or

conmput er - accessi bl e processing services. It is
100 Mthe meiivided clalra O, Widtih ieadode REpeadist and Q5tkys fiRd dbpeess rékdives which
eadi | cur .to those .skilled in the art, which
%151? ﬁﬂ?gﬂ%ﬁ‘aﬁ‘ A8 ABTifShastonaslanguage ecified-hi n t he
spl B)ge lnven ion and the_scope of the follow ng
| qd £8P Ly eea.amszrssp%ﬁ?scw to gepsppieapdthe stgps of
&Q&lﬁmmepgﬁla%%%%%% Qn@@ddﬂgﬂﬁil}b@nexjat]ﬂc f%ceed without

net hod of generating application devel opnent code or
needipr fyrther agtiogs beieapsul ated 2 business application,
|nclud|ng 3 visually nodeling objects and
IPe| Heimsiadi g slatm d, wheseinftl qagabesrais at¢leinpalotatabeseobij ect -
4 oriented application design, wherein properties of
3h e aisihed of asserabling teansastipns tahd pracessed bypaersi apqslatabase manager

tﬁ&'}ﬂéﬂo&@mﬁsagngd é@éesaﬁ%)% dnd-ndi cating whether to

gene ate an I nt ace to the Trodel ed object; and 7 a

an gl%tmiug ﬁ%iécy ohaﬂl %%t%?@gﬁgdg Q?tgg%gsr ﬁltd% %s?s‘f agta éhroucrh

/ or |nter aces to
getlerdatabarg meme grrisaransatiepreceising samportespondi ng to t he
vi sual nodel, including the 10 properties; 11 nmappi ng
t heddriienally pmvdﬁlho 1 versomaf the abjeqt-qn'entag fitteworitchbstentially compliant

rea nd 12 . dd|t| Sna eratin . .
appl i cafaingn gic'/ee SHFERES &5 6?@/% Eaé‘% ?)tf' thod dryagation
magtutdvel; 13 readabl e dat a, .corrprl sing: 14 code to

persi st and access the nodel ed objects in the

dahedepis®y transaction-related activity directed to one or more databases concurrently
through the object-oriented framework and the standard compliant version of the object-

oriented framework.
14. The method of claim 13, wherein the standard is Enterprise JavaBeans (EJB).

15. The method of claim 13, wherein the standard is Distributed Common Object Model
(DCOM).

16. The method of claim 13, wherein the standard is CORBA.

LLOYD WISE
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15 interfaces to the code to persist and access the ,

obj ects, consistent with the first 16 property; and LLOYDWISE
17 interfaces to the specified operations, consistent

with the second property. 1 2. The nethod of claim1,

wherein the application devel@opnent code is

substantially 2 conpliant with an Enterprise

1pav a’Fﬁ@tﬁ%th@E%@:laﬁh aa0@héteid the Bicep@iieitep tncBided befferatgidects,
of claim

2, wherein the code to persist and access the

R € it i Be@database
Rk eld, SUEPARRLLAY fomBi TR Btoni o Qe ihiabase
claim1, wherein the. application devel opnent code is

mapager LRTeSTSF Jhe BAnSAHAN ant with a NET Franewor k
specification. 1 5. The nethod of claim1, wherein the
object-oriented application design is substantially 2
conpliant with a unified nodeling |anguage d(UI\/L% ) X

18t anihe thethod@folands, wheyerothe agesptiBgsicp includes butfering objects,
PCT/ US2003/ 026010 37 1 6. The nmethod of claim1,

furRf Bicludinye upswpieedtioaso tommiitethe temsariiare invoingrthe datgbase
third 2 properties of the objects and the
n{a%%efrlt&ﬁ%héd@&h&ﬁmsa@didd.ng the mapping step. 1 7. The
method of claim®6, wherein the third properties
controlling the mapping step include 2 whether to
support staging of deploynment of the nodeled object. 1

. T h f.claim?7, . i N.- ' 1ies
Do e R S 8 Dy S Dby REE o,
e e 5 i 05 b ) b

wherein the properties of the objects further conprise
mameg@to pravessethe fransaktigit.operti es i ndi cati ng whet her to
dynam cally array one or nore fields within the 3
nodel ed object to internationalize the fields. 1 10.
The method of claim9. wherein the code to persist and
29C C eSS e dUTipefsisting @aal presswiibgtat leastdrerdatibagf marteeer,
dynam c array to retrieve based on a | anguage
iﬁﬁ&ﬁhgied' 1 11. The nethod of claim 1, wherein a user
specifies what to generate and the steps of 2

ener ati ng. nachi ne. readahl.e [ .
ORI S LG A ERRG  SPoeldbtots a0y sl foysis data through
further actions by the user. 1 12. The nethod of claim
the datplase MANEERS; dat abase is a rel ati onal database. 1
13. A nethod of assenbling transactions to be .
poddeedIB signdard-templiang fscrirees iathe meshnds dhat agcephagd persist data
supports transacti on processing, including: 3 /
thfovgh thendntebasohjasager,amident ed franewor k of net hods t hat
access and persist data through 4 the database

AREAIR obTect h@RSP&Id f¥fsiRERREEQRIeHY diePOLd one or more databases
concurrently through the object-oriented framework and the EJB-standard compliant

interfaces.

”
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5 additionally providing a version of the

object-oriented franmework substantially conpliant 6 LLOYD WISE

with a standard-based server-side conponent nodel and
renote nethod invocation 7 protocol; 8 accepting

transaction-rel ated activity3directed to one or nore
dat abases concurrently 9 through the object-oriented

i r amgye %&Woii&ﬁnﬁ@mﬁféﬁn %'m;éc@fgqué(s% ﬂe@ﬁbnﬁfﬂeﬂh@ a Java

obJect oriented framework 14." The net hod of
13, wherei.n th

pndefion rybeCLRR I pRt SR MLty oY S L  URTRE Bt
stand rdis riQut ed .Cormon  bj ect .Model 2 (DCOM .
ofientgd I‘PH’é“i?élf ﬂb&i‘ ggﬂdtaéﬁdﬁﬁdl@mmﬁg{’lé‘?eﬁfafﬁe standard is
CORBA. LLOYD WSE 38 17. The nethod of claim 14,
wherein the accepting step includes buffering objects,
further including, upon direction to conmt the
20r ansEhetmeathod ofalaiki 2@y wheeein gheadbieré-orignind dremeworlp vothegtthe
the transaction. 5 18. The nethod of claim 15, wherein
HiBsstariarRPédnelismit Berfares, islsdaptudfth eeisisting fine-@tained objects and the
further including, upon direction to conmt the
EJEas'Eeﬁﬁlﬁfd -Qplafty Hidrpitel MR adapddasgersi Ectd B PiraEe& R to

transactlon 19. The net'hod of claim 16, wherein
t he accept step i ncl udes buffering objects, 10
I?‘Eﬁgttﬁ |end€Fa%8| g, upon direction to conmt the
transaction, invoking the database manager to process
the transaction. 20. A nethod of persisting data
2processed by at | east one database mana
3ncl vilimeghodiaf assesvhlmeriepnsastigns Ode- RS?‘Feé?ﬂ%éa’ 3t leashoRsy database
of nethods that access and persist data through the
maagbathet suppargeiranspetion proeaysiBg.Bnelvdingar d- conpl i ant
interfaces to the nethods that access and persist data
providii@ghant e ctiatiaiad franenagest methddsthaeressgndipesct data through
access and persistence requests directed to one or

AP USaBALE ARAAES's t2AsAPOR PESRENiAg supPbR dBd tHab glso stage objects for
obj ect-orienfed framevvork and t he EJB-standard

%g[}%gnﬂ%%,og&ﬁgf ;a&ﬁg W.SE 39 21. The nethod

éct requests are subnitted
ad%monaﬁy providing a version of the object-oriented framework substantially_

compliant with a standard-based server-side component model and remote method
invocation protocol, the version including the staging of objects.

24.  The method of claim 23, wherein the standard is Enterprise JavaBeans (EJB).

25.  The method of claim 23, wherein the standard is Distributed Common Object

Model (DCOM).

26. The method of claim 23, wherein the standard is CORBA.
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transaction services engine, irrespective of whether

they are made through the object- oriented franmework LLOYDWISE

or the EJB standard-conpliant interfaces. 5 22. The
nmet hod of claim 20, wherein the object-oriented
framewor k, wi thout the EJB gpandard-conpliant
interfaces, is adapted to persisting fine-grained
objects and the EJB standard-conplaint interfaces are
adapted to persisting objects in a transaction to

re tha ne dat : 23, [
2§ andeBeloAST el bR F SenkSugryo Be PRIARE ¥ ERAA W Bdbase
manager t hat sutlrr) orts transact i.orl rocessi ng,
ManagerdhAFUPPOEY | %Sﬁ“g}‘c’é‘d’r‘&?ﬁs%{%-‘g‘f‘ P@Hg‘ed framewor k of
met hods that access and persjst data through, the
pdartiding o ohiengaented frampwark oforetheds by Seefgs g%%ﬂst datgythrough
that al so stage objects for testing and addition to a
the deiaisisé aransges's éransaation pocessitigisuppert ayd habalseiiragk achange
version of the object-oriented framework substantially
H:A8W dfaRbobjéct th Apraianibarsgstomsesti ser ver - si de conponent
nodél and renote nmethod invocation protocol, the

a‘ﬁﬁ:{tﬁé%’ﬂ)&?f&?}dﬁ%ﬂg JerdsdB oTtIRObHIELL RbieRtel BabRwodd subbhitially

ne 23, wherein'the standard is Enterprise
av

J Bean B f j
HRUTETGY The Seflgre Syt SRR RO Aimdichu eote method
Model. ( 6. The .net hod of clai m:.23, ,wherei he
igvesalisd o obcfmrerp SRR gk B UREL sl
assenbling transactions to be processed by at | east

one database. Manager that supports transaction
processing, including: providing an object-oriented

18 aneTiar kethbd wé thaod 271 whereindbestandandlisdenterpsise yaBeans (EJB).
through 5 the database manager's transaction
processi ng support and that also track a change

hi story of an object in a production system and

f%d' trRNRLINGd R @Mi 27 IwheréBY thé SandHrd i Wistributed Common Object
obj ect-oriented franework substantially conpliant

j t dar d- based server-side conponent nodel and
Wé’ﬁgt@ér%lte]ﬁbd i nvocation protocol, the version
including the tracking of the change history. 10 28.

The nethod of claim?27, wherein the standard is
Enterpri se JavaBeans (EJB). d of claim

29. The.
3¢, wihbe aiethodid clgimdapderein @F§@Pg%gtlggbg§rﬁmn Obj ect
Mbdel ( DOOM) .

31. A method of assembling transactions to be processed by at least one database
manager that supports transaction processing, including:

providing an object-oriented framework of methods that access and persist data through
the database manager's transaction processing support and that also dynamically array
fields within an object to internationalize the fields; and

additionally providing a version of the object-oriented framework substantially

compliant with a standard-based server-side component model and remote method
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15 30. The nethod of claim 27, wherein the standard is

CORBA. 31. A nethod of assenbling transactions to be LLOYDWISE

processed by at | east one database nmanager that
supports transaction processing, including: 20

provi di ng an obj ect-orienteds4franework of nethods that
access and persist data through the database

. anager I Qs i ing /3@ fitfgto al so
SRR arProp e RS ki P R GR, o R er ¢
,intenn%ﬁiOQ%Uhﬁi the fields; and additionally
INEIBAIRNANGE TS on of the object-oriented franmework
substantially conpliant with a standard-based

server -si de conponent nodel and renote nethod LLOYD
WSE 41 invocation Frotoqol, the version anluq%ng

3ohe djwamithodefclgimyl. otherqin thesstandard; in Eaterprisedavatieags (EJB).
the fields. 32. The nethod of claim 31, wherein the
standard is Enterprise JavaBeans (EJB). 5 33. The

met hod of claim 31, wherein the standard is

18I st rieuh&HodendTaim ) vakirein MrededndaidGOD)istriBdted Troemon Object
met hod of claim 31, wherein the standard is CORBA. 10

d of generating a database in a

éﬁﬁ?ﬁp??é?gd busi ness application that is

hori zontally partitioned, including: nodeling objects
and rel ati onshi ps and speci fyi ng operations of an
object-oriented a i cati.on design,. i,n

Y opebhe @%thBé O?ﬁlé‘“g g}‘ Spegeip iy ﬁ%‘@%\%’émﬁf\o

horizontally 15 partition an object across nultiple

dat abases; generating nmachi ne readabl e data
corresponding to the nodel, including the properties ]
3mppi Aandthel ofigbakbratiog a dplabaszlin o ynwi-tigeadahismess applicaipn that is
t he machi ne readabl e data; and additionally

KRRehAlly PartidoRkd, Gadlidingdevel opnent code fromthe

mappi ng and the machi ne readabl e data, including code

. i . 1 _ . d
%?%@g{gi%tb;écgfaﬂg @ﬁﬁ@ﬁsﬁllﬁshﬁldgpécﬁﬁﬁrﬁ%é}fefﬂﬁﬁs bhan g8)ect-oriente

at abases, wherein the code to persist

and. access. t he, obj ects |. Lddle. . r '
isREe Speb TRl o JHsfs il ARS8 pRARaly
claim 35, further inclu%in a declaring of a plurality
partition amakjeet across multiple databases;

generating machine readable data corresponding to the model, including the properties
mapping the model to a plurality of databases, using the machine readable data; and
additionally generating application development code from the mapping and the
machine readable data, including code to persist and access the objects across the
plurality of databases, wherein the code to persist and access the objects is a middle

program tier above a database tier.
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across which the object is partitioned and decl aring

one or nore fields of the object used to partition LLOYD WISE
the object into particul ar databases anong the

plurality of databases. 5 37. A nethod of inplenenting

hori zontal partitioning of obhpects across nultiple

i ndependent databases, in a nulti-tiered business

3ﬁ,lpp| IT%Q .e%bd. S 54 fdnekr GRBldife a daliAhase 4 plefalinef databases

ddl'e, "busi ness application tier, including:
decl ari . e fiel L. .
05 S5 Pl Rl b BRI o e v
(@ D PR Hhe i e BRAGE T QLS Hapene PRy 3 RAABEes.

dat abases to which the horizontally partitioned

obj ect may bel ong; buffering one or nore objects to
find or create, including the horizontally partitioned
39bj ecA mednd affimpletiienting homzdntal patitieaihgwifohjectsactdsp mudiiple
create, resolving the particul ar database to 15 which
ihdeARine8itabRLONYE ugiiNGrddisihesd appticationdhdsdiapat least a

i nvoki ng the particul ar database in the database tier
cfa?fgpl))ﬁfer daly tal?lﬁldfﬂepgus%eSQ hiMcBtionter, Mchm@idged of

ement1 ng horizontal partitioning of objects across

t.iple inde t ol s
HlarBote ghBPTCaNHER s ABMRE o U pfPAlbhed Yt &Rt can be
tier and a m ddl e, .busi ness .application tier,
ysad fQapsieg:a RascHiaT IRChp %B‘HH%‘@% ‘k‘ﬁ Wth a plurality
of databases to whjch at |east one horizontally.
gstablishing donsispéens Wiy phiraify of Q%WW@%@CJ@?FPW@“Y
the particul ar database to which the horizontally
patitiéreld @bdt miay delonpel ongs; buffering one or nore
objects to find or create, before or after the setting
BUfRRingions ok diodgobietts tdfind aoereat) ivclpdingithd lorenably pettitioned
and upon direction to proceed with the find or create,

' kijy@ the particular database in the 5 database
%@é@’%o performthe find or create. 39. The nethod of

| aim 3 ' : | i Al B
G Qe o SO AF R AT i GosARPRE PRIFUARY database o
S/ggcghgég 'géﬁ%fq%!ggglﬁiag F@bﬁ%ﬁggﬁgg @(lir%?lleelptayticu?ir database

additional attributes, 10 40. The method of claim 39,
ihtbe dntabas sicntrparfasmahe Bpd oT GiG8Es are fields of the

hori zontal ly partitioned object.

38. A method of implementing horizontal partitioning of objects across multiple
independent databases, in a multi-tiered business application including at least a
database tier and a middle, business application tier, including:

establishing connections with a plurality of databases to which at least one horizontally

portioned object may belong;
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43
setting the particular database to which the horizontally partitioned object belongs;
buffering one or more objects to find or create, before or after the setting step, including
the horizontally partitioned object; and
upon direction to proceed with the find or create, invoking the particular database in the

database tier to perform the find or create.

39.  The method of claim 38, wherein the plurality of databases are collectively
referenced with a single logical name and the particular databases among the plurality

of databases are logically mapped to one or more additional attributes.

40. The method of claim 39, wherein the additional attributes are fields of the

horizontally partitioned object.



