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the field of cli ent/server owWwn as "distributed") computing) where

one corrpuw(mgp/d@usce ("the cli ¢f®" requests anot her conput pogcheyosies ("t he
server")' to performpart of the 10 clieats work. The client and server can

al so be both | ocated on the sane physical conputing device. Background of
the Invention Cient/server conputing has becone nore and nore inportant
over the 15 past few years in the information technology world. This type

of distributed cor’rRHt;s Rell e %%CQH& [ its work to

anot her nachi ne t hat AL LU S) 2. 11 &1 f or m t hat
wor k. For exanpl e—%lﬁéw (R COMRUTANG M1 O¥ unning a

dat abase program managi ng the SWWDUM of data, while the
20 csient is sinply a desktop personal conputer (PO which requests

I nf or mat i pyeifgr e te rdadrallage to use in one of its |ocal prograns. The
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enhanced b use nown coO o) n
obj ect-or' té'db‘b?ec?g? ﬁ?ﬂpﬁﬁlr(gooﬂierev\ﬁ?ecﬁ%?‘r‘d%é ‘?ér’(éc‘él f gﬁ‘ﬁ ‘é’ri&née’r ver to be

| ocat ed OfPQUiEStaraAthehcBPYgaaelrIdre " ItAef RIVAS"™), tA pAnfeformartsof the
conbi nat i @ineat ‘ § heorspecite cliear dwer essairt nan elopareabotly located on the same

syst em casppsnteatdmpupit ag@lcewhi ch a nmachi ne uses to do its work. OOP
allows the client application programand server application programto

operate an j;h(la_i r ﬁ% E)ha:forrps wi t hout worrying how the client applications
wor k req ed and accepted by the server application.
Li kewi se, the SEISpsYSeDFi eaPrbNTHaS br‘FGPmﬁé\?éetaf?dV\B?‘?%/ 1BPYLHANR WY rhh@OP
system wigdstr €eeive@rst itansé améoam1sert@cmreloserwparldapptrmsatmnos processi ng
resul ts haigkripuidie coRsltess Id10owd ionBtmadRPhé Gl d6Ukga ERLgRINk SoOfi :BOVSROR,
techni que&é&ﬁ&? rpaec%me Ieas@%%@dpew E%& QQ&%:&Q%‘& &llt%@téégr g@{ﬁﬂﬁt £ms

are explaln ean, Pat en

a en t 00. ur.o
Appl i cat i1 ?"No P ' oF A e'l:h(éc’dldl a?t e?‘l I%\/\/(’5" Qe’B 9 ESTRHRE ’é‘f’ﬁ‘lﬁﬁr%by
i ncor por fA%dPp§e r‘EP&F%’hE‘éna%ﬁ/e% StORRIBXAIMB B2 BT a’lg 1:b8§| @3y cHHlEC RS e
Wi | 20 be gihientbid Gdmpbr acéerkerp mrsmﬁiepgmmar nFCof whirk remuestion' s
envi r onmeinif orist inofnon whéigprraldaset he wlei émtoneorputerideal pidyres coul d, for
exanpl e, be a personal conputer having the IBM OS/ 2 operating system
The benefits of client/server computing have been even further
enhanced by the use of a well-known computer pr&gramming technology called
25 object-oriented programming (OOP), which allows' the client and server to
be located on different (heterogeneous) "platforms". A platform is a
combination of the specific hardware/software/operating
system/communication protocol which a machine uges to do its work. O0OP
allows the client application program and server application program to
30 operate on their own platforms without worrying;how the client
application’s work requests will be communicated and accepted by the
server application. Likewise, the server appliéation does not have to
worry about how the OOP system will receive, translate and sénd the server
application’s processing results back to the reguesting client
35 application.

Details of how O0OP techniques have been i%tegrated with
héterogeneous client/server systems are explain%d in US Patent No. R
5,440,744 and European Patent Published application No. EP 0 677,943 n2.
40 These latter two publications are hereby incorporated by reference.
However, an example of the basic architecture will be given below for
contextual understanding of the invention’s environment.

* As shown in Fig. 1, the client computer IP (which could, for
45 example, be a personal computer having the IBM 05/2 operating system
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obj ect clash. - Defi ni ng the services 25 in this way gives rise to a great
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i mpl ementS&EVen a&e%hﬂaitém PP BYRF AT Sat i Fod0f $REPR4 0]f°9tlﬁe’“ k9%fd‘{rﬁe9f‘mest
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Specification 1.0, OVG Docunent 94. 8 4. Conputer inplenented transaction
processi ng systens are used for critical business tasks in a nunber of
industries. A transaction defines a Single unit of work that must either be
fuIIy corrpl eted or fuIIy purged WIthOUt actl on. For exarrpl e, |n the case of
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Di strl but ed - transactl on processing involves a trarﬁsactl on t hat a;é
.resources at nore than one physical or |ogical Io¢at| on. In the 0§t 2[" (i7
exanpl e) a transaction affects resources inanaged at the |ocal automated ~
teller dev‘f"@e”’é%”ﬁell as bank bal ances mamnaged by a bank's RET/GB4§03826
corrput er. Such transactions involve one particular client corrput er (e. g,
10)' communicating with one particul ar server conputer (e.g. 20) over a
series of S I SsS e.server. OMG s OIS
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client prétekss begins a transaction which may involve calling a plurality
of different servers, each of which will initiate a server process to flake
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dat abasesjF® ]rlcﬁf)b?ril B 1ts‘hén‘f‘?k& SHECPHh SantAaHase 4 h%’é‘ﬁ?‘ef%r A6F | back~~ or
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command (¥EJueHndNithh kedehee PEdnargiiber h8Rd tie ske isFhBproéerssiuing the process

cont ai ni nepsttheeyankarac balavce abjsect 1 2 skcwhiorhnsrdte o | thent mpyocess .21 Wi shes
to wi thdrewi140e B2N6Ye LF Offe sdbtirihald GEt LARTREA L£265d @8 WidoRsidrehbe
Lransact Lo ol X! - PRl 10 bR LOAS] pEll-Bledd) Lhe server A process 22

In this way e bank ‘account object 231 in process 23 can register itself
(artdow W|th enC| rcl ed nunber 4) vvlth the transaction objects 221 in process
22 so that thePisankbHee otitnsatijioatPr2Gese e bevalyRrandednfantionshatt h

enci r cl eceffenberresodrces B tPrnaoo 2hbn Snet phydeni toronogdaibasdatbynt hen the
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Further, this inpl ement ation does not gi ve the cl ‘ ent any choice rSEIszogz
.matter concerning which server will be used to |ocate the transaction
objects. The client could try to find a transaction factory

( CosTr answopsends Tr ansact i onFact ory) on A server wher e t he PEITT(&P8/03&361 d
like to set up the transaction objects, ‘all a create method on the factory
and finally call the CosTransactions:: Current ::resune() nethod to nmake the
transaction "current”, but this involves nany processing steps on the part
of the clientvshdlaoubd dpplnuethiceasiering fort hecKlehendroeest dbeyses tshe nmuch
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CoMpri si DG ainiced PhE 28002 1onSRs c880SedrOf o 26k 661 B0s AN 0f the plurality
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which will host transaction qbjects which represent the distributed
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said sel e erver processing apparatus has created said transaction

obj ects; and neans for sending the plurality of transaction calls to the at
| east one of AFETEERYEP BRifcBISPIGrAPFRATREH e she RISs((PHy 2PRENGFOERTY &
transactswm eonthexCtORBA Lhkeqycle adqrivicel lorarrsagtsegwer aldogesAandr cisrgeto a
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creat i ng anoaddicli gnakeg | Ebihhend e Al gbidibnfod Lansact onal
calls Wmch are 1nclu |nt Istri actlon |onal
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have not_yet . been reage%m 21 by t§e serv%Q 02 §r§§e4§3§95 fQr anfse‘;ggf t%e“d' ng

any of th puraltt nsact I.I's, gth ad call to a
dummy blRFKedEYPF &P efhldt e rﬁrofﬁﬁ\sf 3 E¢n ZEFIRSE pt b s HrFoHppHitat us or
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t he fir stheSBénkehcfidEeSSiarg 2PPataat bis conmantdf carroecei thi Bca cmedidunedr
transaction context fromsaid first server processing apparatus after said
first server processing apparatus has created said transacti on objects; and
means for sending the plurality of transaction calls to the at | east one of
the server processing apparatuses, passing the nodified transaction context
in the plurality of transaction calls;



the first server processing apparatus conprisi ng| means for reﬁ? : ﬁ]éﬁﬁ
. additional call; means for recognizing the transaction value ha :S]E‘ ?

specific value in the additional call; neans for creating the transaction
obj ects; means for creating the nodi fied transaction cont ext; and means for
returning the nodified transaction context to the client pr ocessi ng

appar at us. tAC&elE Ngr 81 Boddhi bel tspefinsattidhechieentizanat tdner énd Sepeyi ded
a client.precassing nmethod for use in a client/server conputing system
which carries out a distributed transaction in conjunction with a plurality
of server processing apparatuses, the distributed transaction including a
plurality of Tr&ntHCITERERCRI 13 ipgtticipatdp andeaPt (He TwPgsts pr5(’:’é§‘§| ng
appar at usiese gwi dand isenvepreeesId Ag FHoerhodsednipelst g isteps bfcatdabexti ng
one of tihweopt rakedy tof cssitecanpratessinncheapparsacuses oagedydl Nechitsheeseswer
processigigcappanai UsooAhbedbnd bleNesled hANSAGE I ORLOD] RC LS ALEILY GRESSENT

the di stcrdtbgese%war@amcww sAkhdan-additd o aioé;ail al Ledaadditon to the

pl urallt%y transactional” ca ﬁsl are |nc i stributed

t r ansacti6R 1 FE™ AT onalc=@al %éuex”a CA'Fet & a%@w*%etraaessse?ﬁver
processiWyohpaiat the tEsanspcadant i el léa‘P}e tﬁ‘t‘ﬂﬁi‘&FW &Pieaisake icoR2Ewht ext
havi ng armspezinfthinedlonea wanghm| sedivent abe trrobhen o8| ®dtigl mewbgeroft lkatsa
transactgroBefasabeentstard-adctbut that transacti on objects which represent

the transaction have not yet been created; 2 SEP 2002 -sc before
sendi ng any oliurttggr plucality of tartggs%ctl %rgtcaJJes nSending the add| tl onal
call to a du usi ness o ec? ocat e th ected serv\ér proceSS| ng

appar at U€*®o ‘PatftGF SMEFRY"S it %(ﬁeﬂ’%é’lll]czﬁel u?edi éod]Lﬂ?ﬁﬁe MEEhoREAEHP b ect
| ocat ed Weehe sErectldansaondd roteddpdg dpprareatidr freteiwing a nodified

t r ansact (coaTcontextord: 1 Opasaicdicglaectad seraveeryEroesse nige appartatwusiaft er
sai d selilagketh set ey tREOGRSShEG RPPRatHS dAds Leaidmsaiddl b afrzaction

obj ect s;¢,2008s8RE1 fihat 1§ ShHr ald I¥sPfankiansact iQR-Gal.l. &MJM&%&G@& one
of the %n%r Y %hepr? %%Itggn a'gplg'{“@f;[ USE§ut QﬁnssSIlngoltv g g rocess:.n?ns%Ct | OI’]

context In t ransaction cal ceor Fourth aspect
of the |tﬁ’\?eﬂ"l”|' ﬁ tthr?elcé}/‘frﬁ: rB'illw(‘.i’ég é’es‘?—}?%Fa Hroces SPfig g]rfﬁ‘ﬁo‘%?“&&r’r‘?eed out
at a firde %%Wé%m%cég%ﬁrﬁgsaffﬁé’ﬁat e a%"eerfﬁc%l a(lflfil ritll sy AR e cloput i ng
syst em wieileft gaer se@segutpar @hidlr itbut@dte riuesticinsertion coigycuactdwntieth a
client preeessSisigcapREacnd kst ddwe dostanibute@dst ransaction including a
plurality of transactional calls to at |east one of a plurality of server

processing appat al Yses .1 he el et a&ra LALs. GOURY |5 L N0, JIPANS, 1.0
selecting the Tirst server n%'r;ocess gkﬁara us as bel nc server

pr ocessiTY*EPPEPat uSRATTH™NMFI T 37681 CFEnLSEET6R Objfetree \ﬁﬁ?’bdﬁ Pépr esent

t he di stHEPTARGE r@TEHEITDRY SHESNSCI P rRBEi g é?Ptadd? t3nat®Xal P295F

addi ti ort2re23the IpBNIICaBL86-20B8tT.aR8aCt Londilandldss i €RAAr®@E| ncl uded in the
di stri bufoegdut rsansmetsisQnusH, haesddbks onaliaal bebeicnfy @ pasd suOcddeetv&st
server HRCLeSSAd-aPRatatdss, said additional call including a transaction
context having a specific value which indicates to the first server
processi ng apparatus that a transaction has been started but that

t ransact3*BH28bhj ect s whi ch represent the transaction have not yet been
created; neans for, before sending any of the plurality of transaction
call's, sendi nq\qchx@lnmmatﬂinsh@ﬂpe@aﬂhlereu@pepvmniwclmtprne@sm@bpmtus duased at
theflrst ser.ve cessm t [ a l. call to
a durmy m 4 h?)ént/seRre put %%?etn? dvyl% {:19 %Pr?{sl t?qs gggeb'ﬁ?edr %ghgacf?&? in

appar at gsipjunctior?withka ;Buﬁ[ll]t)rof erver processing apparatuses, the dlstrlbuted transaction

including a plurality of transactional calls to at least one of the server processing

apparatuses, said client processing apparatus comprising:



means for receiving a nodified transaction contexh fromsaid fi st serv
. processing apparatus after said first server processing apparat 62
created said transaction objects; and neans for sending the pIurallty of
transaction calls to the at |east one qfg,the server processing apparatuses,
passing the nodified transaction context in the plurality of transaction
calls; the server processing nethod conprising steps of: receiving the

addi tional call ; meecofgnsaecimgtone of tlendaatityot seadeuprdcassinmppbmtlspeasi Eding
value in the additional call: cre

Uhemoui B RFo onttting Bopiradt SHC L Do ROeaRE dhkely hEEherenaSl:

cont ext todtst}ﬂ,u@édtemsa@fogcesm ng apparat us. Accordl ng to a fifth aspect of
the invention, there is praovided a conputer program product stored on a

conputer read abl B1e3nsoios gEeatiag ipn pidigional gall An pddition te theophpialisy of fransapfonal
carrying oulndPgich "éFEC Hcﬁfa@({il i Yhe! (ilsthgﬁteﬁ éfaggacﬁﬁﬂet‘fﬁe ad AR5 U N i é‘c§1'l x3h

aspect of the Invention ere i s provi a conputer program product
stored on thecsaipui¢d senven paivlssing epmegausresmdu radﬂmuonalvxbﬂh inajwdiog atmmapmler

th f t f th
ol rent. canceltefihsditls 4 Reci TS B e aigh 8 S Te CRQRE ot SEfett ar e
created, sHgdbeehjserted buamabeans‘aouioremamt ehichalepebad thio thasatioahedt hdat yiehe

server progess vvhldch will be substantively involved in carrying out the
transact i oRCPETERCd has resources that are involved in the transaction) the

nunber of cross BlegreR?, ﬁéf@f@sselnamgra@lgtdmé 911#91 ?ofmn§a&@ﬁ dafls, Cefidibib th$een
by a sinple conparison of Fi gs e prior

referred
enbodi ment additiensd qatleloentd uirrnmerbusm .otgeqy. logatﬁbgt ﬂhq/éele¢te£§ewb@msmg | s

Bri et DegcHi ?%%%*‘fi%thw%&g@ﬁ%g@ G R GRS

by the bel wledakmrvmplrmmﬁg m;mfz&us"ed enbodi ments thereof to be read while

deferring to the foll gw n ur es. ure is ock di agram of a
el |- knoan het or BB Btretsiviafh s uidiietibrtian ek e moreah saepes sérver

t echnol ogy prdcBssiie agynitex tafief sxibli sétbcwaei&véregomgl dppataduOhad bRaRkdesant
i nvention can be applied; 10 Figure 2 is a block diagram show ng a

convent i onHRNsEfEY %F‘éﬁé‘ﬁﬁiat i on;

means for sending the plurality of transaction calls to the at least one of the
server processing apparatuses, passing the modified transaction context in the plurality of
transaction calls.

According to a second aspect of the invention, there is provided a first server
processing apparatus for use in a client/server computing system which carries out a
distributed transaction in conjunction with a client processing apparatus, the distributed
transaction including a plurality of transactional calls to at least one of a plurality of
server processing apparatuses, the client apparatus comprising:

means for selecting the first server processing apparatus as being the server
processing apparatus which will host transaction objects which represent the distributed
transaction;

means for creating an additional call in addition to the plurality of transactional
calls which are included in the distributed transaction, the additional call being a call to
the first server processing apparatus, said additional call including a transaction context
having a specific value which indicates to the first server processing apparatus that a
transaction has been started but that transaction objects which represent the transaction

have not yet been created;



15 Figure 3 is a block diagram show ng an OTS irrp!l enentation according to a
. preferred enbodi mrent of the present invention; Figure 4 is a H@v@ﬁﬁ'zgmz
showi ng the steps which take place when a client issues a begin c0
according to the OIS inplenentation of k,g. 3; 20 Figure 5 is a block

di agram show ng an OTS i npl enentati on according to a preferred enbodi nent
of the present invention; and 25 Figure 6 is a block diagram show ng a
server process aseatsdfongbdforeasepdiagenyed therphaiality if tohsiduen palsewehding the

i nvention. tail ed Description of the Preferred odi nents The Co n
b ect - Reqttons! GRLR 3 G buesf iAo Lraleiia Gie S PP PSP L BARFHIBS an
interface gpfRCdendinghe additiohalldalnb w-dihingmbB@sd dn-arPeljedt-Tocdted AOtheUfH by
client application prograns (source Code) to signal a 30 beginning of a

t ransact i oFFTYY RIPRESLAGIBPRAIMHY software | ayers. According to the preferred
enbodi ment of thfgleﬁ’ﬁse?&mrec'efw tl b AU ArahdleriGh | RlexPPRIh Calid kst Seet NI
built or executed on a particultar client architecture and contains the
~~begi n~~ pechssihg @pparetuseafteri segd sfafst warver wirbéesping c ariraipp rhapr ¢rasted ysaid
create the _transacti.on by.setting up the transaction 35 state objects in a
server thafral?sgc%%%lp%\%?’i%gl y,involved in the transaction (e.g., a server

that has server meagufcdesndiyahy ethrhlitytdteirinsadiipacsdliony.thé it téwt pnebénkied
enbodi ment of the present invention, an aﬁgJ i.cati on 4D runni ng in (ij i ePt
process 31SQEEPTRGSINGPPPAIRIFRS, RAsENg ARGIOHISIGd traRsackian contgxt 1nfig plygaling
"begi n" nethad @ ddmg; Current interface object. The client process then
records the fact that it hay issued this commuand by, for exanple, locally
creating a m ni nihefieitsenfer piycessing apparetusisompriadgi on is illustrated at step
41 of the flowchart o .0 S jillystrative 45 exanple) it will be
assuned t hat the%teélgnsoégtcfglg%gthgﬁélghcg:lg“lrlfélgd out is a "2 .S E P 2002 WO
991 50745 a PCT/ Chegds0Rf2Gcogriididg akea trandactiomeylubrimvirg tenspeadeowaite i@ tlnmon
transacti on&%}i&%ra@i on that is carried out on a daily basis, worldw de,;
usi ng an AfH §*%el | er Machine (ATM as the client. 5 It should be noted
that in the priomeaddfor aleatill the $ftafgRtioRobjes®L € process 22 was | ocated and
the transaction objects (221 in Fig., 2) were created in that renote process
22. The present M§ISTOr eisalieg thy smadpedtFansagtion contekti@Bd transacti on obj ects
until a later ti | : i: | A [ 1nni ng
in the client pr ig%grés‘;‘?oé‘ii‘et rrélﬁgitgé;dﬂed?dg&fgggﬁa@ﬁ&nn%grggﬁ%oaggnﬁfeﬁ g%gggﬁgggj ect
331 in seroprarBuprocess 33, as the first substantive part of the w thdrawal

transaction. In this,ex I the debit. commangd is.the .first..renmpte flow
that the O ent BRETeEE REEs el the iR BTRC fetd o oyt i ARG e
~~begi n~~ amethvdnfbr dse itekidgnt/dtrser CRomptide dydRnc whidH cpiriee eRs dndstribuied ude
some tranSﬁ_cti on cantext in the.go d,.so that the bank account object
331 wi | d KREAEEHRR 16 HEOBRIRARAMIE PaPRIARY 20% SSVEh RTPEOBARRITHLRSSE (S, ¢ he
speci fic tiRpfatd @isactibnl MickldfhgPs 'pﬁfralﬁztof(tl‘_’dngacti%halt QB1sGbi £NbasPLAE BFTh?l
received the transaction context fromthe transaction objects 221 set up in
t he renot eSPYYPEeSSSIDG apparatygespsaidt dienbprogessingimethed egmpridng sterseait

i nvention, howev ] ' i - : nd
thus coul @ not- heasthiank RERRARNAAR ARRRL rotB e s ey RN BB
cont ext. Thusessiifg appatanes whieh evitldsetriadctionobjesth erhichheepodsenthe pistimged 31
sends the E_ebit.comrand to bank account object 331 in renote process 33, a
specific t a9 on cont ext (e.g., a NULL transaction context) is included
in the command (erestinvg s dddittoral €41 @chdaltivhas tHe plarafitgof Bansadioiel ¢alls which

transaction context, neans that all of the fjelds of the transaciion coptext
are set t oA GHa LA i disgig e riars da ?ﬁiﬂ{l%ﬁeéﬂwlgg el (Bdhe Felecial
transact i Ogerb@Spro&Rsing tapparefs Nald 4ditidaf BARGchIMOR @RI 1iHR¥EntBRAhavElg Peen
created. This |atter oOperation is illustrated at step 92 in the flowhart

of Fig. 9.snsle wiuewhichindieptesds tizaselastaserves that pitemspstien hpebeengtasigd bbn 35
N _ _ . S ANSE t
Craneact | ol radiclditbeiechs BARRTL PlaF BS ilabiiot halcnd SESRER P (e

created. Server B process 33 then creates the transacti on objects 332

|l ocally (step 43). Now that the transaction object 332 are created, the
transacti on now has a valid transaction context end such a valid




4C transaction context is assigned to the transach on Server B RrQcess then
.sends a reply (arrow with encircled nunber 2) to client proce§'s§3§EB 2[]02
informthe client process 31 of the valid transaction context (step 49 In
Fig. 4). Now, the client process has fuw4,know edge of the created
transaction. 95 ' - 2 S EP 2002 WO 99150745 PCTI GB98J03826 9 At this
stage, the bank account object 331;' communicates (step 95) with the
transaction obj ebe®rasending aine ofisheapluvadity of énansagtion lealls, sending the)additional

conmmuni cation,takes place W thi h Loce cr cess
Frows are. e Faampl S6he Oh e RTRe SRS drirhind RuAiS ool
communi cat isedditidehe dddkRnpl @dleo iardueinve method dnedikotsient dovatedaddjtiecdel @8H server
registering with the transacti on objects 332 and, when the transaction is
fini shed, PRFETBHPAAMGH obj ects 332 send a commit or roll back conmand to
the bank account Qi8¢ a33ddifitd tRASchbh RBhteRBYrofRkdid HelRledSREWR Froéddsihgke
part in the transaction and these other servers will have to register wth
t he transa@ppasatusbifise tsaidcsedectedd s¢rrcrs progessing fimaeatuss hase staatadngpid Arasgasiorr oss
process fl ﬁecge en the servers. However, use of the invention by a
client mnimzes e total nunber of cross process flows since at |east the
i nteraction bet wsemlidd thér@liralityl of e&rmosactiens daHs dertheratBlepstooms ©f ahd setweer
transaction objects wil] not resuli in ross..process. f.l oys. Al f.or a
transact i orl?r%ﬁfst’;lilg iaﬁv?fla{}‘égs’ &‘i’lsi}n%rjiée %9‘6@%% 8?8%&‘ n R x&ﬂpymcse,rl?}g’éa%& 8fess
fl ows that textstionvcills. be those between the client process and this single
server process. 20 In an alternative enbodi nent. the server H_ process 33
coul d create theAccamdsri i@ on fopsthe @srechof athp ainentiongdhereols Bsexifisiea S§THET ng
resource regi At S 0 L j ant ext
ot or's ser Syl 1k sRinod 3R bRCR) 3° SRR RY, Bt e ARSIt e PRTA T
fields set clientfservey computingesystesevwhich datréesidut aslistalbuted trendactiomineon)jwiction

specific val.yes of transaction cont coul used. ..For anpl e, the
i vat e dacith peant BRORTE Mhabl i, s bl ot 1duihe s ATRY S
val ues. i 3Ifnddeciordieults es ddasbak ¢ ploqalioveisenter plocessinEdypassusendie tlientt S
original Conponent Broker Series product illustrated in Fig. 2, the

i npr ovementPPERYP CPMPIFIACan intel | i gent placing of the transacti on objects

on the first seryanPHOCisctinathe  ffrsC8dri@dploBessih® Agpans@chd ®Bing Tihk Sserver
i nprovenent has been described in IBMs co-pending UK patent application 35

9800830. 3, Proaessing spprsttuamhichowdl hogansaction pbjeets arhichegpyesentaths atistribyied i n
whi ch t he fniabgatcﬁﬁr_rver process to be called is dot one where it would be
nost useful 1o hav’e the transaction objects created i For exanple, assune
the first call | meahefdrrcacmiagtanaddit®nalincallOinadtiitenttd abd plimltrlof transaational

aut henti cation busi ness,opj,ect, for the purpose of authenticating the.client
Co o e wBlER e AR e Mspied SR op e Ry IoRet G e & SRR o
transacti omfe fitsoe@wemngrobEingrppaiatis| ofid abdieichal dall ihéledingrav@inspstimesshtext

contai ning this business object would not reduce the nunber of cros
process fi SREINE £ SR ¥ape erhig grliniesdgelse st VST B BEPREESSBpet
representi Rnghcties AUé 66ert Haked _ﬁutbl%tnﬂaﬁéﬂ&ﬁine&%ié&s whickPrepFRet0é 1R RAbR0745
PCT/ GB98/ 03826 10 the transaction. That is, if the transaction objects were
created i nheve sotsist bean gipatess having the aut hentication business object,
many cross proce .re e bt a [

since all of ' t eea[%%Zﬁgé\fguo%%eg{gs&we%ﬁgg ?rlllfr:éﬁ@ o(raf‘e]tg%ng]écct}eotsﬁ ?Jat;l)l ’a{%g&gl}glgng

t he transaatiditiond callltd aldemnesbwbeness objecitlbeateds ke firgh s@reasrosessiAp apparatus
exanple is ere the first.call to a husiness _ohject ip the transacti.on is
CF and-ont A fentie e adrisoRal el toch dumuy meuRe argen oPistb eetd Hae R
exanmpl e, t Rervkt prdtessidlglappatafasi ransaction is requesting only 10 to read the
val ue of a bank account bal ance and is not requesting an update to any

val ue in the business object representing the bank account resource. Again,

inthis case, it would not be advantageous to create the transaction
objects in the server process containing this business object.




15 In order to give the client nore control over V%lch serveréfgﬂg SS 1S
.selected to create the transaction objects, tie present inven ﬁaéﬂﬁaen
devel oped and the description of the preferred enbodiment will now be
resumed with respect to explaining this_gdded functionality. 20 In Fig. 5,
client process 51 is instructing the processing of a transaction. The first
call to a renote server process in the transaction is a call to an

aut henti cati on busiangsfer crbjccévihg%]mbdiﬁe@mmnsacﬂoprmw ﬁﬁm fsaid fitse geevepose
of authentlcatlng t he cl é 51.. Tg second cal E process i.n the
transacti oRTPE5Y %aﬂﬁpa‘taB‘St ABeTH SHE EséoiFﬁYeroBfogﬁstS"ngp%atuﬁ 28 GEACA Nidcess
52 for the tpusREsE obfectsi afid Yy readi ng the val ue of the bal ance of the bank
account. The third cal] to a renote rocgss in the ran action is ac to

the bank account “@ﬁﬁP‘eé‘Pr sendngn s gamhnCo piesion gallufd | ePlgrsh ooe rt ¢
reduci ng tRgyua t é%fné Jﬁ?aﬁﬁ]s@é’?@ssﬁ{ g thB iR dPRr AR cohRx B t?l@tpltﬁfahty of

wi t hdrawal of funds bove-described transaction, it would not be
advantageousm&mhonedke the transactlon objects in server A process 52 or
server 8 process % ordd Ocss ﬂl j Shoesss oF ject located in these
processes that é‘? E%ﬁPE 5 ﬂ@%@h 83 ?W@P g ﬁBd% ed in the transaction.

Rat her, it 35 woutddiigg theraddaidusiriaigeous to create the transaction objects
in server C process 54, nce this | t he cess.that has th ban fcount
obj ot ' 541t hat _ FEOBBING I ARER e RHEN BB RS T IPE A O

enbodi ment of t herdatifg e¥trdnd@iBhiodfecR} aces dummy 40 business objects S22,
532 and 542 in server processes 52) 53 and 54, respectively. These dummy
busi ness obj ect s CEieling @ﬁﬁ@h“ﬁﬂ%@#qn¢9W$M%4@éy (for exanple, generated
fromthe server %Qﬁ%r t | f the
dummy busi ness ob?g§%§?@§ u%¥§m§%§ﬁﬁé§§%éEﬁggfgﬁﬁgﬁ“%§§§#5%ﬁgéﬁ§ type of
functionality, askdconlglgiso tah @fthi aslpearti of ttﬁe frventigrh ethere is provided a computer

2002 VD 09PSS HOTRTBEE 0383 TuIS el BEkeR DRl ben G o &

| ocated on c@ﬂ@btﬁt¥ﬁemldah§lﬂgtthe fRRctoRaRtySHT thd@dst 4dpectcl i ent can sel ect any
one sever in the urality as a place to site the transacti on objects. The

client 51 ensures%tcwalen& tfe af pixtdy atpapq of ghey ipvsRpe hetsc s Brovifedng computer
Lransact i Ordgtaft Frdlthor! foleoorly gﬁte@%a&%essemge%edlamthﬁ 3 Gln RE0§ €SS
where the client would i ke the transaction ob ts to be created. If

dummy busi seBWuishpystam, oarrmm@ltherfuactsa@ahtefrofthmnondw@pe@er ver is a

candi date for sel t ry:].0 n j.ects.
o For exanmt oSt B8 ot 4F il Med nitPSALLTIR LR, i RABGL AR
calls of t taee a’eatem,tsush bbyaatsaaﬁ be,nfoaemm;ﬂb,l seletctedautbbemetatezmu the shivierd Fresss

obj ect 531 3 and bagng$ count objech§521 in, groce s 52.

However , Wyely) inkplypq in carryipe PG fhedransaationd ey BHOWER y
first r emttl@at%@é ﬂnvéW@di ehthle SraRBEdEoh Ptht AkMbBt @mobqa‘r@ée@s GEGE Qs% ¢ Addusdd. i s
15 a call to dummy business object 542 in server rocess since this

i s where tHAisaRbedealyfecn by astmma compprison ofiFigs. %é paier at) and 3 frseferred
transactio e
the tr ansacrlsaraBf 8T prif nbakidy Rz BEPTvpERRSRRLR Ml Pl Fig 338EC
makes a fioslyta.| (arrow with encircled nunber 1) to dummy busi ness obj ect
S42 in server C process 54. This corresponds to step 42 of Fig. 4 but the
client sends a call with a NULL transaction context to the dumry business
obj ect 542 rather than to the bank account object. The sol e purpose of this
call is 25 to set up the transaction objects 543 (see Fig. 6) in server C
process 54. The dummy busi ness object recognizes the NULL transaction
context in this first call fromthe client and proceeds to create the
transaction objects in response to this recognition (this corresponds to
step 43). Secondly, the client process makes a second call (arrow with
encircled nunber 2) to 30 authentication business object 531 in server B
process 53 for authenticating the client. Thirdly, the client process nakes
athird call (arrowwth encircled nunber 3) to the bank account object 521
in server A process 52 to read the bal ance of this bank account. Fourthly,
the client process nmakes a fourth call (arrow wth encircled nunber 4) to

t he bank 35 account object 541 in server C process in order to reduce the
bal ance of this account (since noney is being withdrawn therefron). Once
the server B process 53 creates the transaction objects locally,.process 53
responds to the client wwth the valid transaction 40 context (this
corresponds to step 44). Thus, the preferred enbodi nent of the present
invention involves a client |ooking at a transaction it is about to run,
deterntnlng mhlch server process |s best SUIted for Iocatlng the

. - o, Y T



. ' |
12 PCT/ GB98103826 object |ocated in the deternined server prUc&s&EPmp?
results in the transaction objects being created on this determ ned Server

process. In a second enbodi nent, dummy busi ness objects are not used. S
| nst ead, WO95s0M4s hods are call ed on exigting objects (e. FCT/GRIK03AACOUNt
object 541). Thus, in this second enbodi nent, the very first call in the

above exanple of Fig. S would be a call fromclient process 51 to the bank
account object S41 invoking object 591's dummy nethod, e.g.,

bankacounBzi i £ £4St he transaction objects being created
10 i n the serveie phoersionWALY e bt hetbanlindernond kebilectbebdd descropaiedor

"2 SEP 2a5rddK9- 88 Ab8amentsPriReoNABMe reds 3fh_ii:@Q'éﬂée:‘“r“i“ﬁgZttgoglengffcﬁviﬁaEC"
~ 0 s figquredd CLAIMS 5 1. A cl!ent processi ng apparat us for use in a
client/server conputing systemwhich carries out a distributed transaction
in c%nj unction with a plurality of server processing apparatuses, the

di stributed trai&Eet i orf Pnklark FpoaapIUr alely HOVR rRfiSALEeRAPAS cal s to at
| east onecldfent heeryer varchptecessi vgnapirdeat usebnolgay d iol teatcquteress ng
appar at usydi@nhCOFgHelr e GmbBBAALE Wf S ©Ebidig Ooneneiod kanpbdiraphht¥g.0f server
processi ng appar atuses as being the server processing apparatus which wl|
host transaction objects 10% ‘E,epreses?xt t he dist.ribut eg transaction; 15
meah® for creat1Hgan Fdfi V1GHarCaAFT TRV IR t BNt PAe PlUrality of

t ransact i JPaAPmeHIdt3oRhi ch are included in the distributed transaction, the
additional call being a call to the selected server processing apparatus,
sai d addi tionaiguakl 3 iRChUsidag @ algkain$A6LindNac @k exip1BANL it idn20c&R@chE T C

val ue which,indiGates dBobiMentebLthebrasitelinddiRio, transaction has been
started but that transaction objects which represent the transacti on have

not *Yet been created; neans for, before sending any of the plurality of
transaction calisireb iSepdfinychits SRRYLPE Fis| Srce%sl.‘” i§ha L @tAnA} 2 BB STREs &

obj ect | ogdert i@sueher Sep it iconmansy yeqorging ¢gsthegOBpgaraenentetiémrots €ndi ng
t he additi;onal call to a dummy nethod on an object |ocated at the selected
server processing apparatus; 30 neans for receiving a nodified transaction

conyext from saigl sed a6t 84, 38k Vel PP SES A0 ARRS" Ao Snd L8k o5 Al 381 S5t ed

server processi | ~ appatatu created sai d transaction object ; and
means fort°sén‘8ﬁel%%rfﬁde ) ?féléflefl?yg}g?h? rpéﬁ%ear%t PO ERT s af’(g) the at |east 35 one
of the server processing apparatuses, passing the nodified transaction
context in theFisiuge o ilsya dgflock Aigaran showiap| & sepverTpgoegiraegrondiol cbaa m 1
wher ei N gaiedesEeC bfb@iivahtiefi shea phkidntvialvestiak)

25

Detailed Description of the Preferred Embodiments
The Common Object Request Broker (CORBA) Object Transaction Service

{0TS) supplies an interface object known as "Current" which has a "begin®
method used by client application programs (source code) to signal a

30 beginning of a transaction to the underlying sofitware layers. According
to the preferred embodiment of the present inverition, when the client
application is being built or executed on a particular client architecture
and contains the "begin® method, the underlying ‘software will proceed
appropriately to create the transaction by settfng up the transaction

35 state objects in a server that is substantively involved in the
transaction (e.g., a server that has server resdurces involved in the
transaction).

In the preferred embodiment of the present invention, an application
40 running in client process 31 (see Fig. 3) beging & transaction, as usual,
by calling the “begin” method cn the Current interface object. The client
process then records the fact that it has issued this command by, for
example, locally creating a minimum set of objec¢ts. The above action is
idlustrated at step 41 of the flowchart of Fig. 4. In this illustrative
45 example, it will be assumed that the transaction being carried out is a



3'. The apparatus of claim1l wherein the neans fo‘r sel ecting sel 2002
.server processing apparatus which has a resource Wm ch i s updat ed m
transaction. 45 4. A first server proce55| ng apparatus for use in a
client/s&f@e500¢hput i ng system which cagries out a distri bBCEGBISBIRECEI ON
in i conjunction with a client processing apparat us, the distributed 5 E
P 2002 UK9 98 019 ; . ' , i~e!~i 'Sage: ~~' r'Pbnlary 2PO0 . ,. , 14
transaction including a plurality of transact ional calls to at | east one of
a pl ur al Ftpdafvde Py efomsY obeds f " Eppeits & SoB"h & eqasht onpip apaxassion
conpri sitipt pearerried ol ecta Agllivhbasig shoskimide, PIEOBE S AgtEEpat atdls eaS
bei ng t headhgh¥ernmn og£ 8k g iappar at us which will host transaction objects
which 10 represent the distributed transacti on means for creating an

addj ti onal caII I.n ition.to the pluralit transactional calls which
are’incl uded th 18 %%s?t PO &R rlﬁngr%fctpfboy atrﬁé a&daﬁﬁ ofafecdl FePRithg a
cal | to BIRSeFF &% WEB\PERLSS GRE SHIeNGT 2FSE HUSLI 935 AP 40T 9 0RAl wewel |

i ncl udi nereated airs abet grmeonrestessad? ng The specehi cdnvahtieonwietdysi nolé cates to
the firsiérea@idelofPERERS Stagaapay abikscdshattia E latehSeddd, 08s hasibsen started
but that.thansactl9h Obj ects which represent the transaction have not yet
be created; 20 neans for, before sending any of the plurality of
tr&hsaction call s, sending the additional call to a dummy busi ness obj ect

| ocated at th&d |aP§Jt1°§é?%Fuﬁ?’di?eé§|tﬁ6 ShifaaPiFest HortheRifisNgs thelebit
addi t i oredmmend |tor Bank @GAPHALNERIRGE S 4R BBVEEt B |nseae® 34t 2theéhkj fitstser ver
pr océssisupsappaivat bast 25 tneansthidoawalecerviargian Nodnfired exampQact txan cont ext
f rom Saiaiebflitréamﬁﬁamr thé GGes6 imgotPRabat i tatiec1seid phbésds EKYEN in

progessi a@EH&n ha&ecrr ?Qéﬁﬁlgsé{éj --LE nﬁaearan%dobJﬁCIngkngnq §$ Weans for

sendi ng t e ty. 0 ansact :i\ %

server ﬁg app lﬁflétpﬁggess 6‘3§‘§|lﬁ’ P s%ﬁl‘fr 8ﬁa‘ftl’18ﬁs%?ﬁt1e5ﬁ JC’br’i‘f‘@xt in
the pl ur%@lmF‘PW'ofs‘Jt Fl?fﬁsé’é% iPBRk Agcpunt éeGF‘i RSt widdvErow e sdiengommspdr &8 us
conpri simgr 86 a4@rmagsidopnd eceidentd fyheneaddetifdnatrapgkhttiamans for

recogni zi ng the transaction val ue having the specific value in the
addp tional cajld cnpBane-fan @fﬁatQﬂg:hteh@liér@nﬁ?&te'sggzPQJe@Eixﬁedn'@ﬁé‘s for

creatin AiZa LT LG LI 2180k D, SQULLEXL ogygcéwf-m Lol SRUTLDE, L Ne
nodi fi edtran | on Eﬁ) | ent processin appar
process 2. In the pre erred odiment o the present ventlon,

however, the transaction objects have not yet beén created and thus could
not have provided the client process with the trénsaction context. Thus,
25 in the preferred embodiment, when the client process 31 sends the debit
command to bank account object 331 in remote process 33, a specific
transaction context (e.g., a NULL transaction context) is included in the
command (arrow with encircled number 1 in Fig. 3}). A NULL transaction
context means that all of the fields of the transaction context are set to
30 zero. This specific transaction context signifieés that a transaction has
been started but the transaction objects have not yet been created. This
latter operation is illustrated at step 42 in the flowchart of Fig. 4.

When server B process 33 recognizes this specific transaction

35 context (e.g., the NULL transaction context), it is informed that a
transaction has been started but the transaction objects have not yet been
created. Server B process 33 then creates the transaction objects 332
locally (step 43). Now that the transaction objécts 332 are created, the
transaction now has a valid transaction context and such a valid

40 transaction context is assigned to the transaction. _Server B process then
sends a reply (arrow with encircled number 2) to client process 31 to
inform the client process 31 of the valid transaction context (step 44 in
Fig. 4). Now, the client process has full knowlédge of the created
transaction.

45
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_server processing apparatus of claim4 wherein the specific val ue t
NULL value. 5 6. A client processing nethod fox use in a client/server
conput i ng weeystmshi ch carries out a distributed transacti orCT/AGBeSOHSLAOCE i ON
with a plurality of server processing apparatuses, tine distributed
transaction including a plurality of transactional calls.to at |east one of
the 10 server processing apparatuses, said client processing nethod
conprising steps @fissetaeli fge 086k Akcd i Phiecal iy cotmERCUES P(sREE S )NY
appar at Usgs a5 nhbei NG b b FeENRIc: PrAgessitRY RRRRNAVYSeMU-EN Wi d 1219088 syen

transacti on obj ects n15 ]y\/m cpwreeert Sent, & hgm di sit |§t_g’utaeéj ransaction;
creating SHRGAFTSRalf®Sa PA35F duditi on o 1 he piarari ty of T rEi83ct i onal
cal | s whieFPagee FIRISUBER] TPANYIRE ER%S EPFD GORMTE FanSact | Th tPEhexampart i Bifal
cal | sbei ngomnupatitico tiee sekectede javedespihecessi ageapparhiest 320 said
addi ti onafegiakbrimc Wieh ngear fanansaichi @ ceontextanddavingh ahspecidsaer val ye

whi ch i nd} Gatgsal & nehersgheciRdoSRIYs 330NN IIARS A 281 MBS eBRnea kL ed
but that transagct | oréuopjo%cggt g@hch represent the transaction have not yet
been crea'iléed:]"‘al’;1 5 PeF ore’ sen irng any of the plurality of transaction
calls, sending the additional call to a dumy business object |ocated at

t heisel ect ed seryaliprnoaessfaid appar searsroreof bakesepdi ng the wddistcomal cal |
to a dummndehbesl RRefe@bpRCvil Dhatetdoatediteesalient b $EENSICtRBACRSSRY
o ver pr e B B e e ot U
has creat@he §§de%sr.an§%{vce€r ron o 'gefct% ge 1§ngitslgh§?yn% f%leernﬁlﬁ%%?'?]tzfso'fhep
transact | BiFadaPPRPeT o0t (fECSF RTE5RTS SheSof 1 iE Pﬁelegévaé’re PRBERARSIAY Petween
appabat usese lpaskineg§orrrResniilistrerr Breifsaet 208 Bentexnsaciioneohjegralwily of
transact i s gabt®. i%.anfherost bookesk £lcwism Glwberfer na Saatdsapeidnf weidkal ue i s
a NULL valueive$ iy The Eeihadpaicesk pivkeotihecisE phsteskeprdifs $Rh€GK:EY

sel ects g, S@r xgrtﬁegg@&%&g RRPE RhH S W &N a2 1 s r@ﬁg%csemrcprg&fgpdat ed

in the transaction. server processing nmethod carried out a I'rst

server processing ~5 apparatus for use in a client/server_conputing

' @)st em whi cF @& RREERAEA Ve eWRRAI PP UL ERF SPEFRTABL PTATSSA THHMACLFGARI th a
client processammpcapparckiests at a later 2ime,FLfr 208Pp 19 A98imy Fesourceyy
;~'ag~: , ZFyikebician;~ra20680 thha dheodh sisrileutent. transactboncintektdintgra
pluralitysafetrmnsactional calls to at least one of a plurality of server
processi ng apparatuses, 5 the client apparatus conprising: nmeans for

SelgE1110 (" LLLS! o SR Jgeess 19, S0PoLALYS 05 b

‘g} Idngs%\;]hﬁ:os géz\'/o r has
pro ng appdrat.us ransacti on o cls i ch represent

the di st ryesdt BeL rlﬁn%’}fcti?‘b‘fﬁtribivr?eﬁ?ﬁo‘iﬁﬂ?n%r%td’te]rhﬁpéacﬁ'féﬂdﬁ]iu&ﬁa‘f’f call in
addi ti on tuanshetighurenitexy esfuldralfodls vshdd Eel le¥aWpich the ePuiveFediadai n t he
di st ri but gik1e asts abe i oRpsédrgoadeinteonabubdbe $xi kg martdbhldo viRheed.i r st
server processing apparatus, said additional call including a transaction
C(”158Xt haVilquﬁE %Bgsd'%kgcribes an improvement which fBM has made to its
original Component Broker Series product illustfated in Fig. 2, the
improvement resulting in an intelligent placing of the transaction objects
on the first server process that is called in the transaction. This
improvement has been described in IBM’s co-pending UK patent application
35 9800830.3, filed 16 January 1998. However, there are many transactions in
which the first server process to be called is pot one where it would be
most useful to have the transaction objects cre%ted.
|
For example, assume the first call in the' transaction is an
40 authentication call to an authentication business object for the purpose
of authenticating the client (e.g., making sure:the client is authorized
to carrying out this type of transaction). Locating the transaction
objects in the server process containing this business object would not
reduce the number of cross process flows, as this server process does not
45 have a business object representing a resource that is being updated in
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15 val ue which indicates to the first server proc|e55| ng apparmgsﬁgptgmz"
~transaction has been started but that transaction objects which repre

t he transaction have not yet been created; neans for, before sendi ng any of
t he pl ur awa 993845 r ansaction calls, 20 sendi ng the addi t i ordT/Gabs/ 08I a
dummy business object located at the fit&t server processing apparatus or
for sending the additional call to a dummy nethod on an object |ocated at
the first server processing apparatus; 25 neans for receiving a nodified

transact tR@ wwanb&dichl oranaai 1k f iiE StheseruRacPIAC OB FPRALL S AL 6fn Al d
first Seggﬁrerpgp&ee%@ﬁagvﬁgpareataughé}&ac%%tsgsﬁ@gg Jbsa@éaﬁngwnc RRects, and

means for senleQ e at least 30 one
0

of the sBFVE® cwess‘é' n éf uéeast ¢ %1se§ ttﬁ’& THEAPRT Bt FHifGaet &
context Fpe tbr\’é“bﬁfr QP??%}:SOF e‘?%ﬁ%"a’d‘t‘? Bﬁs‘?}‘éfFF% ;updatafe SuBInge thprirensstipn
nmet bod ceopy ibei mepiserpsinopthGs spevei vregpstshe. addi ti onal cal l; recogni zi ng
the transaction value having.the specific value in the additional call; 40

creating the M@afe%cuaefrmebise%ére Gheating e pd biethdst sAACk @ 100 the
r ocess, FinpabEitt 1ere feRe- gny E@dé’?%%%% b Thtoreset g 5 s 0 g
Febr uaw-*<e3Lv566- ~f|9~E*NfﬁB 186 F1T66. e 18 &t VEPNFACEARR SIS EEFHASKBRE ST ai m

9 wPer ei po tdeadsyrcivhive w4 %ué’aiﬂ& ROUNR N2 lente @nd 5is] ROt Aegoaghiingr apr ogr am
product spdatedt@rang cameuierthechdsinlees sibgeaeepeedanfif@rche Wik bbdfodit a

conput er - Sak-88)  Gahin, g @iils the Mt had18fndd 8kM&anddyebds A ¢POPW §he
program 9{%}&%&&5 BLFekQN; 2 GRMPULRL 5:%%%?% %ﬁ%ﬂhﬁgetﬂ%%“@x}‘egrs ' obMigR run

system carryl ng out the ne
.AY9 As' AsA. A3U_ A A Aa AN ASR A.Al. A AA R.AsL.A,,.AL.AUQ.Ah.AL
$ATIKMHI J+. 147 |SRARR OV T Ea]tRE] SHiRR4] TR agaPa aJ¥ed] Wabapemlecabredasa] ca ¢
a] ca] ca] ta]setaftocd th *rmate the transaction objects, the present invention has
been developed and the description of the preferked embodiment will now be

resumed with respect to explaining this added functionality.

20 In Fig. 5, client process 51 is instructing the processing of a
transaction. The first call to a remote server process in the transaction
is a call to an authentication business object 531 in server B process 53,
for the purpose of authenticating the client 51. The second call to a
remote process in the transaction is a call to the bank account object 521

25 in server A process 52 for the purpose of simply reading the value of the
balance of the bank account. The third call to a remote process in the
transaction is a call to the bank account object 541 in server C process
54 for the purpose of reducing the value of the balance of this bank
account to effect a withdrawal of funds.

30

In the above-described transaction, it would not be advantageous to

create the transaction objects in server A process 52 or server B process
53, since there is no business cobject located in- these processes that
represents a resource that is updated in the transaction. Rather, it

35 would be very advantageous to create the transaction objects in server C
process 54, since this is the process that has the bank account object 541

that is being updated in the transaction.

The preferred embodiment of the present invention places dummy
40 business objects 522, 532 and 542 in server processes 52, 53 and 54,
respectively. These dummy business objects are each given a well-known
key (for example, generated from the server name) so that the client 51
'can easily locate any of the dummy business objects. The dummy business
objects can be given any type of functionality, as long as they inherit
45 from the CosTransactions::Transactional object. | Their purpose is to



ca Ul cralJ ca] c*ra] calU)calc<aU ca]ca ::; W NV, ‘ z GHL XYu
.|U]wr nhc’l\J]Y] ca]J]ca] La] c!a] cg] ca} cal (l:J]a] c!aU] cal c8a] cRa] %:/a] ca] ca] ca] ca] c%]QEF ;]UQ;]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ef, Z], 0| w mhc”Y] ca] ca] ca] ca] ca] ca] ca
] ca] ca] caPAPYHN ¢ aU] c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cefapesi)3szd ca] ca
]ca]ca]ca'| OR I!FINzII" " $$
%&UWN&D) ) ) *| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c*al] c*a]c*a]ca]c
aJca] ca] calcal cal]ca]ca]calca]ca]calcalcalcalcalcal*@GH{+<,C, 7.>. X e.qg..//0
0122 _3° Irpvide an easily accessible object located on edch of a plurallty of
45555V 5~&h 7478 T4omehgb] ofec a) calicbal arlead adq) wa] salvea] c:a]coaa] mﬂrﬁal @]a]aga], calc
a] ca] ca] filceal 6 diGal eRd Gahhs A)caad %eal&a] 65 %@M.l a]s9 (&1 Cc CCCCD
PPP6 RaRS xsnl d Zl.c %ca] ca ca ca ca ca] c*a
] ca ca] ca’] &dl '(%;Sa‘tfca] cem]°c3] Ca ES% AR cafcaa]c a] ca]i‘c"1 tc““alt UgUUV\W
AnyeRe LRREY ST \RTPEE Y PReTS &b AfeRt d‘ﬁ’]‘é ]JCléEPcE)]Q:a] ca] ca]
cal] c™aj ct.“:aa]nséa]mbapbﬁ\@ctﬂ]sca]: dzUpced ted] ¢ &HUp cdag djusahesd oadleat] da] ppced) ca YZ
[[[[G\ S\i\ﬁ \a] ]server, then that server is a candidate for selection by the client

mEan ”Pﬁiaébsmbx ) grddtLrbbnsyt gk ] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cal ca] cal] c(a] ca] cal ca] ca] ca?caU] ca] caU] ca] ca]c”a]cal] ca]ca]ca! hii;
KEk Tkgk
%Q]qr zrr gs%)’a%‘] SXPTR R 711§tFC‘t9dt%Ul?}sk’é?ntﬂ‘ez?’]aé‘a]‘%e?]lﬁ%’] EXPEa] hpchites] £¥9 cal ¢

a] ca] ca]edfeadt aheatrtiEncad crposictdpe s rsaFebisc &9 caltbenicak terd daftadssa] ca! uul
V=V>V[ vvabswat X{3ty 18 } pgocks ARQahdvwdagh | 2dohsalobadaakeallrc akedeaalsced ca] ca] cal ca
] ca] ca] Rlvedb£alcna] sa]e%] $@dceal oAl saa&m]ega&r@alﬁalsﬁalféh%eadrﬁ(tal&@]v% pPa&, W
Lo xSiedaeld MQEQ cal 94 C@l Al akpalaabeal Ea&&m@l Rhctalgg! tal cal e

TS Vol oPREL ] St n s B (e ag TP o Ehpess 3 caest ciaie

T | C S t 1 1

cal c\a?ca]h@afcé] . aa]céa]“ctaLg}’éa‘]tcé]?Z a’}"eaz g g%f#ul’da"—e% in the ceptartal cal
"sul/ 9P)€|rwnaw&‘é]'1] i dpcaiea] ea] da] tajsc dhe dHesh|mraresy ca| emjahatcalocateal cal c

(a] ca] calneat eslsaal ca] eBlesdscal ca] ca] ca] cal] ca! XY*_aj | ~ dwU. 5Z} xsnic”Y]]]] ca

] c&al] c&a] c&a] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]c, a] ca] ca]

e e e b g el e

] ca

$4i K- #YFI9RLTY S$1008216) conPengrde) Y 1UPR §3 SL00AE (4 -HREOvRe (Nisnl GFRdS )=~ 4Mi4
exViB- | L'cod 21000 §)NULES ¢ SEGHEE {9 ObESLOUR th- ABNE 1D94ENESs object 542

Q &10%& faknéRAYGIES (the ankdedrduht Son8Las 90 TRRIA ) - SdrbbE&E | xhss‘skefi/& {9-!'X1

0‘V§s () - 241008 () £né $ARK 162 - o‘i: ectd3AN 3 [dee3FRAE DUE G)r M ! 02

ogeg/c&() A0 ﬁg%gfio% G el SO Wl L5
, WU3uV. I1§§‘ EFA%&! F %Lfde}& an | BFOCER YO Rt “&fo&&a’(*)ac“*%‘ Pt () -

|9M |_) 19% yggp(opse to this recognltlon (this corresponds to step 43). Secondly,

the client process makes a second call (arrow with encircled number 2) to

30 authentication business object 531 in server B process 53 for
authenticating the client. Thirdly, the client process makes a third call
(arrow with encircled number 3) to the bank account object 521 in server A
process 52 to read the balance of this bank account. Fourthly, the client
process makes a fourth call (arrow with encircled number 4) to the bank

35 account object 541 in server C process in order to reduce the balance of
this account (since money is being withdrawn therefrom).

Once the server B process 52 creatas the tfransaction objects
locally, .process 53 responds to the client with the valid transaction
40 context (this corresponds to step 44).

) Thus, the preferred embodiment of the present invention involves a

client looking at a transaction it is about to run, determining which

server process is best suited for locating the transaction objects on, and
45 adding, at the beginning of the transaction, a ca&ll to a dummy business
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t 10%z &' ()_ !W&I@(p@l(ﬁ? c@:yye(s(zut a distributed transaction in conjunction with a

plurality of server processing apparatuses, the distributed transaction
including a plurality of transactional calls to at least one of the
server processing apparatuses, said client processing apparatus

10 comprising:

means for selecting one of the plurality of server processing
apparatuses as being the server processing apparatus which will host
transaction objects which represent the distributed transaction;
15
means for creating an additional call in addition to the plurality
of transactional calls which are included in the distributed transaction,
the additional call being a call to the seledted server processing
apparatus, said additional call including a transaction context having a
20 specific value which indicates to the selected server that a transaction
has been started but that transaction objects which represent the

transaction have not yet been created;

means for, before sending any of the plurality of transaction calls,
25 sending the additional call to a dummy business object located at the
selected server processing apparatus or for sending the additional call to
a dummy method on an object located at the selected sexrver processing
apparatus;

30 means for receiving a modified transaction context from said
selected server processing apparatus after said selected server processing

apparatus has created said transaction objects; and

~

means for sending the plurality of transaction calls to the at least
35 one of the server processing apparatuses, passing the modified transaction
context in the plurality of transaction calls.

2. The apparatus of claim 1 wherein said specific value is a NULL
value.

40
3. The apparatus of claim 1 wherein the means for selecting selects a
server processing apparatus which has a resource which is updated in the

crainsacrion.

45 4. A first server processing apparatus for use in a client/server
computing system which carries out a distributed transaction in

] 3 v
aonjunction with a client processing apparatus;, the distributed



| |
[[zX9nb@'$10°/<z&'()-'>&&10%&'() 1" 10%z& ()-!"10%z& ()- le°/<z&'() l>9log/%0%
)-[[[\]A_Owande@onP4z&10%z& ()-f19° $z&10%]J&' () | G285 28400/ ( yebrary 2000

| & $z&10% ()- 0$z&10% () - Iééjgoéﬁz&' ()- > ME{\E U TOYR () M
" 10948 ()-! Tf - LOYAHTHE: () AESD
10zm F4z&10% & ()-f! & F4z&10%&' () - f mabbbcd, f}[9{\—I 111*10% F! F& ()-!  &10%H

H& ()-!&109& ()- 10%4&' ()- 39%40% & ()-!! 3940% H H& () -, f gr hhj =k BkCkwUs+=
10" F. y&109%&' ()- !'& F.y&IOY&H&H& ()- ! & F. y&10%&H&HE ()- ! F. y&10%& () -
Ig ’;g“i/ﬂgf/géa@act‘loﬁlg/ﬁTéT% %.%L Q%QEOO %&T%gk'mgﬁazb%gnﬁ Q&%gﬁr o{ At £ lsact one
10! " f) g&109& ()2 %’F‘Q% Y%o@%&“’ﬁf PHOFFS gléfo%pg"“gi E‘j
| &SNPV () - 3! NPA0%& () - 3! &10%H& () -
7t 9t ut u- v. v/ vOv=reo d Vi Ito883:0968e (CPrpaiggnd Og
10g° 4940%g&' ()-!! 4%409%& ()-! 49%40%p& ()-!cOf) g&L0%& () -
means for selecting the first server processing apparatus as being
the server processing apparatus which will host transaction objects which
10 represent the distributed transaction;

means for creating an additional call in addition to the plurality
of transactional calls which are included in the distributed transaction,
the additional call being a call to the first server processing apparatus,
15 said additiomnal call including a transaction context having a specific
value which indicates to the first server processing apparatus that a
transaction has been started but that transaction objects which represent

the transaction have not yet been created;

20 means for, before sending any of the plurality of transaction calls,
sending the additional call to a dummy business object located at the
first server processing apparatus or for sending the additional call to a

dummy method on an object located at the first server processing

apparatus;
25
means for receiving a wodified transaction context from said first
server processing apparatus after said first server processing apparatus
has created said transaction objects; and
30 means for sending the plurality of transaction calls to the at least
one of the server processing apparatuses, passing the modified transaction
Q context in the plurality of transaction calls;
the first server processing apparatus comprising:
35
means for receiving the additional call;
means for recognizing the transaction value having the specific
value in the additional call;
40
means for creating the transacrnion objects
means for creating the modified transaction context; and
45 means for returning the modified transaction context to the clientc

processing apparatus.
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15 which represent the distributed transaction;

creating an additional call in addition ‘to the plurality of
transactional calls which are included in the distributed transaction, the
additional call being a call to the selected server processing apparatus,
20 said additional call including a transaction context having a specific
value which indicates to the selected server that a transaction has been
started but that transaction objects which represent the transaction have
not yet been created;
i
25 before sending any of the plurality of transaction calls, sending
the additional call to a dummy business object located at the selected
server processing apparatus or for sending the additional call to a dummy

method on an object located at the selected server processing apparatus;

30 receiving a modified transaction context from said selected server
processing apparatus after said selected server processing apparatus has

g, created said transaction objects; and
sending the plurality of transaction calls to the at least one of
35 the server processing apparatuses, passing the modified transaction
context in the plurality of transaction calls.

7. The method of claim 6 wherein said specific value is a NULL value.

40 8. The method of claim 6 wherein the step of selecting selects a server

ptocessing apparatus which has a resource w«nich is updated in the

transaction.
9. A server processing method carried out at a first server processing
. ; : : .
45 apparatus for use in a client/server computing system which carries out a

distributed transaction in conjunction with a client processing apparatus,
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10 ha?7 | represent the distributed transaction;
10
means for creating an additional call in addition to the plurality

of transactional calls which are included in the distributed transaction,
the additional call being a call to the first server processing apparatus,
said additional call including a transaction context having a specific

15 value which indicates to the first server processing apparatus that a
transaction has been started but that transaction objects which represent

the transaction have not yet been created;

means for, before sending any of the plurality of transaction calls,
20 sending the additional call to a dummy business object located at the
first server processing apparatus or for sending the additional call to a
dummy method on an object located at the first server processing

apparatus;

25 means for receiving a modified transaction context from said first
server processing apparatus after said first sgerver processing apparatus
has created said transaction objects; and

means for sending the plurality of transaction calls to the at least

30 one of the server processing apparatuses, passing the modified transaction

context in the plurality of transaction calls;
the server processing method comprising steps of:

35 receiving the additional call;

recognizing the transaction value having. the specific value in the

additional call;
40 creating the transaction objects;
creating the modif:ed transaction context; and

returning the modified transaction context to the client processing

45 apparatus.
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is the NULL value.

5
11. A computer program product stored on a computer readable storage
medium for, when run on a computer system, carrying out the method of
claim 6.

10 12. A computer program product stored on a computer readable storage
medium for, when run on a computer system, carrying out the method of
claim 9.



