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comb1nat1on of the spec1f1c hardware/software/operatlng
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allows the client application program and server application program to
operate on their own platforms without worrying how the client

30 application’s work requests will be communicated and accepted by the

server application. Likewise, the server application does not have to
worry about how the OOP system will receive, translate and send the server
application’s processing results back to the requesting client
application.

35
Details of how OOP techniques have been integrated with
heterogeneous client/server systems are explained in US Patent No.
5,440,744 and European Patent Published Application No. EP 0 677,943 A2.
These latter two publications are hereby incorporated by reference.
40 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 10 (which could, for
example, be a personal computer having the IBM 0S/2 operating system
45 installed thereon) has an application program 40 running on its operating
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To establish the necessary communication with the server 20, the
first logic means 50 determines which object class in the framework needs
to be used, and then creates an instance of that object at the server, a
30 message being sent to that object so as to cause that object to invoke one
of its methods. This gives rise to the establishment of the connection
with the server computer 20 via the connection means 80, and the
subsequent sending of a request to the second logic means 90.

35 The second logic means 90 then passes the request on to the second
application program 100 (hereafter called the service application) running
on the server computer 20 so that the service application 100 can perform
the specific task required by that request, such as running a data
retrieval procedure. Once this task has been completed the service

40 application may need to send results back to the first computer 10. The
server application 100 interacts with the second logic means 90 during the
performance of the requested tasks and when results are to be sent back to
the first computer 10. The second logic means 90 establishes instances of
objects, and invokes appropriate methods of those objects, as and when

45 required by the server application 100, the object instances being created
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invekves a-dlapsaG! bPledsl @y systems are used for critical business tasks in a
number of industries. A transaction defines a single unit of work that
must either be fully completed or fully purged without action. For
example, in the case of a bank automated teller machine from which a
customer seeks to withdraw money, the actions of issuing the money,

30 reducing the balance of money on hand in the machine and reducing the

customer’s bank balance must all occur or none of them must occur.
Failure of one of the subordinate actions would lead to inconsistency
between the records and the actual occurrences.

35 Distributed transaction processing involves a transaction that
affects resources at more than one physical or logical location. In the
above example, a transaction affects resources managed at the local
automated teller device as well as bank balances managed by a bank’s main
computer. Such transactions involve one particular client computer (e.qg,

40 10) communicating with one particular server computer (e.g., 20) over a
series of client requests which are processed by the server. The OMG’Ss
OTS is responsible for co-ordinating these distributed transactions.

Usually, an application running on a ¢lient process begins a
45 transaction which may involve calling a plurality of different servers,
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process on which tg create the transaction objects 221 (which include the
Coor di nat%r, BSH°6r and Ter mi nat or obj ects). The sane server process
(server A process 22 in Fig. 2) is always chosen according to this prior 30
art 25 Upon | oc®eqoa§in &0 sl ePr iR pRifc @BRTESN, hpehitS (h¢% AB%her] SREHES- '
such as the CORBA Lifecycle service) searches for a server process on
which to create the transaction objects 221 (which include the

Coordinator, Control and Terminator objects). The same server process

(server A process 22 in Fig. 2) is always chosen according to this prior

30 art. Upon locating the server A process 22, client process 21 sends
(arrow with encircled number 1} a message to server A process 22 to
instruct server A process 22 to create the transaction objects 221.
Server A process 22 then creates transaction objects 221 and sends a reply
(arrow with encircled number 2) containing the transaction context to

35 - client 21. Client 21 then sends a debit bank account command (arrow with
encircled number 3) to server B process 23 (the process containing the
bank account object 231 which the client process 21 wishes to withdraw
money from). This latter command carries with it the transaction context
supplied to the client 21 by the server A process 22. In this way, the

40 bank account object 231 in process 23 can register itself (arrow with
encircled number 4) with the transaction objects 221 in process 22 so that
the bank account object 231 can be commanded (arrow with encircled number
5) to commit or rollback by the transaction objects 221 at the end of the
transaction.

45
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25 which carries out transactions, said apparatus comprising:
means for receiving a substantive transactional command from a client said
command including a transaction context having a specific value which
indicates that a transaction has been started by the client but
transaction objects which represent the transaction have not yet been
30 created; and means for recognizing the specific value in the transaction
context and for locally creating said transaction objects in response to
said specific value.

According to a third aspect, the invention provides a method of
35 carrying out the functionality of the client described above in the first
aspect.

According to a fourth aspect, the invention provides a method of
carrying out the functionality of the server described above in the second
40 aspect.

According to a fifth aspect, the invention provides a computer
program product for, when run on a computer, carrying out the
functionality of the first aspect.
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Brief Description of the Drawings
The invention will be better understood by the below description of
25 preferred embodiments thereof to be read while referring to the following
figures.

Figure 1 is a block diagram of a well-known heterogeneous
client/server architecture using object technology, in the context of
30 which preferred embodiments of the present invention can be applied;

Figure 2 is a block diagram showing a conventional 0TS
implementation;

35 Figure 3 is a block diagram showing an OTS implementation according
to a preferred embodiment of the present invention; and

Figure 4 is a flowchart showing the steps which take place when a
client issues a begin command according to the OTS implementation of Fig.
40 3.

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

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

A
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client issues a begin command according to the OIS inplenentation of Fig.
35 3. Detailed Description of the Preferred Enbodi nents T%% '

bj ect ReqWx?%38Bker (CORBA) Obj ect Transaction Service 407 /G% 5
supplies an interface object known as "CGurrent” which has a " begi n' net hod
used by client application prograns (source code) to signal a 7

begi nning of a transaction to the underlying software |ayers. According to
t he pref ®eybthiagbotiiamenansgft idme tpridweprddrivens isofitwvarkelevelre. clacemtding

appl i catigneis Jbeing _built :ofe.exetunedsonea. particul.ar..cli ent carghi tecture
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I n the prsshee rabdeenhddi amerver thhe isr eykstant iKedHt felved iapphd cati on

runni ng itrafisdctibn prengess 3drvexcehd Qas Herbeyimsowrdesabwadtvedin e usual ,
by callingahbe-tiBggi n" method on the Current interface object. The client
process then records the fact that it has issued this comrand by, for
exanple, locally creatin m.ni.oum se f objects. _The, above actjon.,is 15
Nt at ed art B BFEE B R BRR R f 1 Praronh, (meRCHR ot PRMPRPT e
exanpl e, dupnigg [inheliess Rregethatl ($Re FLansSAcRIBAS beitFgRIantirRd 28utsyad: a

wi t hdr awady oélnimgeyhd rbegia”beethod cororhe  Curremminhel faga sekdtecbnalthepariant on
that is Gabebsd tQuh RRoddlhe EREStRL WOMHa@W diied Ui iBgcdimaddtlyaEd Tel | er
'Vfchl ne (Aii&s 159&1%}' bRk ingQ hiznﬂmui& be efqiﬁ‘é@gs{ heh? 'a'%o{'é‘ea;[cpiérpris?-rti

a is stage, a re r,Qc - c an .an .Qhj ect's
(225 o igdeeptparal sbeBed 6t tnf WA B AR0E | 15 HEANSRGAELLY

| nvent | orPXEBPLAys 1F HE-dr B AFEIM LR85 PAREATPB P UBT A AN Fat er
time, as withfirdyal2sf moneygyPRinbarbacSAMntThe ¢AIPPR CHrretcigndi vgeratiche
client prumaesss Fhrthenoussnes dridiebbhdsispmmaddwiide, basingas auntmaebf emd11881 i n
server B Rl-A¢8SS(adw) aaSchdeifédist substantive part of the wthdrawal

tr action. In this exanple, the 30 debit command is the first renote
flow that the cli ent]ﬁﬁkocess kes, in the transactign, after issuing the
"begi n" commantt SPRUIRRP RPEERI DL MRS, PTRE M eRt PHEcEEE MM ude

|
SOMe tr arFReerdrR2cBRt éRFatad BN WBEniRpRdacHen PR¥ECERe!P3Anke a0t VI ect
331 Wil | dmeaved hat thdte remoneanbdess 22. The present invention delays the

creation of these transaction objects until a later time, as will be
25 explained below.

The application running in the client process 31 then issues a debit
command to bank account object 331 in server B process 33, as the first
substantive part of the withdrawal transaction. In this example, the

30 debit command is the first remote flow that the client process makes, in
the transaction, after issuing the "begin" command. In making this
command, the client process must include some transaction context in the
command, so that the bank account object 331 will know that the command is
part of a transaction and to identify the specific transaction.

35

In the prior art (Fig. 2) the client process 21 received the
transaction context from the transaction objects 221 set up in the remote
process 22. In the preferred embodiment of the present invention,
however, the transaction cbjects have not yet been created and thus could

40 not have provided the client process with the transaction context. Thus,
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

45 context means that all of the f£ields of the transaction context are set to



part of a transaction and to identify the specific transaction. 35 In the
prior art (Fig. 2) the client process 21 received the transaction context
fromthe trosdasgsan obj ects 221 set up in the renote proceskﬁgggg,&sgw
preferred enmbodi nent of the present invention, however, the transaction
obj ects have not yet been created and thus could 40 not have provided
the client process with the transacti on context. Thus in the preferred
enbodi menge-dheq, isept it command tq bank
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31 of theF’xi?aI i421 t M8Hs 0¥ BHeBbrREefesY dpepf i knewkedge af thNowreatkd client
proééss hesansakbtidonowl edge of the created 15 transaction. At this
stage, the bank account object 331 comunicates (step 45) with the
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25
In an alternative embodiment, the server B process 33 could create
the transaction objects at a later time, for example, during resource
registration, rather than as soon as the NULL transaction context enters
server B process 33. )
30

While a NULL transaction context (with all fields set to zero) has
been used in the illustrative embodiment, other specific values of
transaction context could also be used. For example, the private data

fields of the transaction context could be set to particular values.
35



registration, rather than as soon as the NULL transaction context enters
server B process 33. 30 Wiile a NULL transaction context (with all fields
set to zero)WRAY3:n used in the illustrative enbodi ment, otFfel/CBHUBELS ¢
val ues of transaction context could al so e used. For exanple, the private
data fields of the transaction context could be set to particul ar val ues.

35 9 CLAIMS 5 1. A server processi ng appar at n a
client/server conputing system which carries out trans ﬂ' " Hﬁlm I“l
apparatus conprising: nmeans for receivijig.a transacti onal conmrand fy o

client said command including a transaction context having a speC|f|c.vaIue

whi ch 10 i ndi cates that a transaction_has been startez %\?t he client but

transacti oh obj RS SPRIFPOGRHICR TRDFF RSN FOT M8t Pals SLITOASHASE TRIPUGERS been
creat ®d; nevatem(Weichf earried Ryt FTaRgRe RS petHifi PDpER LS cAmRTiSingansact i on
context and forménmakdy icseiis agpoexdndecdmmand aot sonidp| Bet BegimnisgpEnae to 15
sai d speci {+sms¥atiy; and neans for registering a |local transactionally

i nvol ved resour gg, (331) s\efhaﬁgtg dbgeeﬁéﬁoeceﬁags ﬁa&y%&&w&tgbﬁ&&n&é 332).

2. A server processi ver co n

syst em whi 8 VEAr ridd B%W%nglﬁls?g%?mgng%rans?ftm? hod tSXt AT §T%h g?“’ecﬁ gf
receftdi ng w¥uearaiidy ipHigRted HhARP FFERAACELPT AF Rosh) starcgd FRPEsPRE}Rdi ng
a transact ciecterwhdxh TrPresRptathpdEppsactian haveimiathyehdeentareatédst and
transacti on hasmbagntst aketetiiby & redtficd@ntrdnshet toansatdex@nt i 8£1E remakd)

whi ch reprgsaat the biaDsendicOBeRACnI® or¥led881H CLE&MaRior? b ect s,
recogni zing the specific value in the transaction context and [ocally

t dt t bj e t i.d s f I d
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created trudg®eti on objects. 30 3. A conput er program product, stored on

a conputer readable storage nediumfor, when run on a conputer, carrying

out the sesver RAreGResigr@ceRdingdagfarat v #o2.use in a client/server computing
system which carries out transactions, said apparatus comprising:

20 means for receiving a substantive transactional command from a
client said command including a transaction context having a specific
value which indicates that a transaction has been started by the client
but transaction objects which represent the transaction have not yet been
created; and

25 means for recognizing the specific value in the transaction context
and for locally creating said transaction objects in response to said
specific value. '

4. The apparatus of claim 3 wherein said apparatus further comprises
30 means for registering a local transactionally involved resource with the
locally created transaction objects.

5. A client processing method for use in a client/server computing
system which carries out transactions, said method comprising steps of:

35 issuing a begin command to signify the beginning of a transaction;

sending a substantive transactional command to a remote server, said

command including a transaction context having a specific value which
indicates that a transaction has been started but transaction cbjects
which represent the transaction have not yet been created; and

40 receiving a modified transaction context from said remote server
once said remote server has created said transaction objects.

6. A server processing method for use in a client/server computing
system which carries out transactions, said method comprising steps of:
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35 10 receiving a substanwnmﬂmamﬂﬁ“umﬂl command froma client said
command i ncluding a transacti kg a specific value which

i ndi cat es tweboasdss ansacti on Has ‘been Started by the client petcidsangact i on
obj ects which represent the transactionthave not yet been 5 creat ed;

and recogni zing the specific value in the transaction context and | ocally
creating said transaction objects in response to said specific value. 10
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begi nni ngt¥Ansactyaanshtaqtewhich represent thedwaisaptiorns hloge awki yer been
transact i orelteéoraménd to a renote server,-said conmand including a
transaction ;oaé&%@ghmmg Be Epggﬂﬂcf {r&lu‘éahf_r'Qh@*‘%ﬁgs%éﬂ'oﬁ%dﬁﬁe;c@%tnda Cih
ransacti : : n, ects ich.represen e
P&ah§'§ %@n‘?gt a3 €% éacttggrpso%g%%t% i ﬂesPonse\g{gwﬁlfl %lfcf'f’aﬁ'lsact ion

transaction have not yet been creat ed; réceiving [
context fromsaid renote server 20 once said renote server has created
said transaction objects. 8. A conput er program product, stored on a

conplit er 7eadabl eerpubtemgeogrmdi praduct | stwited onua cpetaOBEadaBle LBEEYE NG out
a server pédieRASSodIgwRE! Ol drOk cxPuték,acEdy@Rl /KRS ¥ &1 i eRIRWbEAG ;5yst em

whi C_h par;ﬁé@féd%ﬂr %§e in atéﬁgﬁagé.rg&s’coﬁaﬁgn J;ng%l L' &)l ggesStg s of:
receiving, a sglgglio%rs\t 'é’aelat re @lségct | onal, comman roma client sal ommand

i ncl udi ng a transact i on context favi higassPacPti ¢ val ue which indicates
that a transact?OH Aad D5ELH “SMRId g0 HAPLEY &he deeimimet phags bradsentin:ect s
whi b r epr esenfendiagt  subatantove awesangtionsdt comweand3(d a remoread@ter ARdig
recogni zi egpmehe SEecdfrc 2 viadaneadtiohhentern aacidPn sautiexd vansk hasal | y
creating s@iidaténsactd QRaficeeds nhh YeREPANSEad Busa AnSRESHE ! SsLalde-
which represent the transaction have not yet been created; and
receiving a modified transaction context from said remote server
20 once said remote server has created said transaction objects.

8. A computer program product, stored on a computer readable storage
medium for, when run on a computer, carrying out a server processing
method for use in a client/server computing system which carries out
25 transactions, said method comprising steps of:
receiving a substantive transactional command from a client said
command including a transaction context having a specific value which
indicates that a transaction has been started by the client but
transaction objects which represent the transaction have not yet been
30 created; and
recognizing the specific value in the transaction context and
locally creating said transaction objects in response to said specific
value.



