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Description

Field of the Invention:

[0001] The invention relates generally to application
and transaction servers and particularly to a system for
allowing a delegated commit of a transaction or message.

Claim of priority:

[0002] This application claims priority from United
States Utility application "SYSTEM AND METHOD FOR
TRANSACTION PROCESSING WITH DELEGATED
COMMIT FEATURE" Application No. 10/196,297 filed
July 15,2002 and provisional applications "SYSTEM
FOR TRANSACTION PROCESSING WITH DELEGAT-
ED COMMIT FEATURE, "Application No. 60/306,100,
filed July 17, 2001, and "SYSTEM FOR TRANSACTION
PROCESSING WITH DELEGATED COMMIT FEA-
TURE", Application No. 60/308,753, filed July 30,.

Cross References:

[0003] This application is related to copending utility
applications "SYSTEM FOR TRANSACTION
PROCESSING WITH TRANSACTION PROPERTY
FEATURE", Application Number _, Inventors: Edward P.
Felt, Priscilla Fung, Alex Somogyi, and Sriram Srinivas-
an, filed July 15, 2002; and "SYSTEM FOR TRANSAC-
TION PROCESSING WITH SYNCHRONIZED CALL-
BACK PROCESSING FEATURE", Application Number
_, Inventors: Edward P. Felt, Priscilla Fung, Alex Som-
ogyi, and Sriram Srinivasan, filed July 15, 2002.

Background of the Invention:

[0004] The Java 2 Platform, Enterprise Edition (J2EE)
specification defines one of the current standards for de-
veloping multi-tier enterprise applications. J2EE provides
a component-based approach to the design, develop-
ment, assembly, and deployment of enterprise applica-
tions, which both reduces the cost and enables fasten
design and implementation. The J2EE platform gives the
developer a multi-tiered distributed application model,
the ability to reuse components, a unified security model,
and flexible transaction control. Not only can they deliver
innovative customer solutions to market faster than ever,
but the resultant platform-independent J2EE component-
based solutions are not tied to the products and applica-
tion program interfaces (APIs) of any one vendor.
[0005] The J2EE specification defines the following
kinds of components: application client components; En-
terprise JavaBeans (EJB); servlets and Java Server Pag-
es (JSP) (also called Web components); and applets. A
multi-tiered distributed application model implies that the
application logic is divided into components according to
function, and different application components may
make up a J2EE application on the same or different

servers. Where an application component is actually in-
stalled depends on which tier in the multi-tiered J2EE
environment the application component belongs. These
tiers are depicted in Figure 1. As shown therein an ap-
plication server tier 4 is used to develop EJB containers
and/or presentation containers such as servlets, JSP,
and html pages 14. These in turn are used as an interface
between a client tier 2, where the clients 8 and client
applications are deployed, and a backend tier 6, used for
hosting enterprise or legacy applications such Enterprise
Resource Planning (ERP) systems.
[0006] Client tier - These can be browsers, Java-based
programs, or other Web-enabled programming environ-
ments running within the client tier, both inside and out-
side of corporate firewalls.
[0007] Application Servertier- Normally this tier hosts
a combination of presentation logic and business logic
to support client requests. Presentation logic is supported
via JSP pages and servlets that display HTML pages,
while business logic is supported via Remote Method
Invocation (RMI) objects and EJBs 12. EJBs rely upon
the container environment for transactions, lifecycle and
state management, resource pooling, security, etc.,
which together make up the run time environment in
which the beans are executed.
[0008] Back-end tier - This is generally a combination
of existing applications and data stores. It is also referred
to as the Enterprise Information Systems (EIS) tier, since
it may include such systems as Enterprise Resource
Planning (ERP), mainframe transaction processing, da-
tabase systems, and other legacy information systems.
[0009] Since the components of a J2EE application run
separately, and often on different devices, there needs
to be a way for client and application server tier code to
look up and reference other code and resources. Client
and application code can, for example, use the Java
Naming and Directory Interface (JNDI) 16 to look up user-
defined objects such as enterprise beans, and environ-
ment entries such as the location of the Java Database
Connector (JDBC) DataSource objects, which in turn are
used for looking up resources in backend tier, and mes-
sage connections.
[0010] Application behavior such as security and trans-
action management can be configured at deployment
time on Web and enterprise bean components. This de-
ployment time feature decouples application logic from
the configuration settings that might vary with the assem-
bly. The J2EE security model lets a developer configure
a Web or enterprise bean component so that system re-
sources are accessed only by authorized users. For ex-
ample, a Web component can be configured to prompt
for a user name and password. An Enterprise Bean com-
ponent can be configured so that only persons in specific
groups can invoke certain kinds of its methods. Alterna-
tively, a servlet component might be configured to have
some of its methods accessible to everyone, and a few
methods accessible to only certain privileged persons in
an organization. The same servlet component can be
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configured for another environment to have all methods
available to everyone, or all methods available to only a
select few.
[0011] Some application servers, such as the WebLog-
ic Server product from BEA Systems, Inc., San Jose,
California, use an Access Control List (ACL) mechanism
that allows for fine-grained control of the usage of com-
ponents running on the server. Using an ACL, a devel-
oper can define at the Java Method level what can, or
cannot, be executed by which user or group of users.
This ACL mechanism covers anything that runs on the
application server except for EJBs, which have their own
access control mechanism defined in the EJB specifica-
tion. Security realms allow the administrator to import
information from existing authorization or authentication
systems into the ACL.

Java Servlets

[0012] A servlet is a program that extends the function-
ality of a Web server. A servlet receives a request from
a client, dynamically generates the response (possibly
querying databases to fulfill the request), and then sends
the response containing an HTML or XML document to
the client. Servlets are similar to CGI but are typically
easier to write, since servlets use Java classes and
streams. They execute faster because servlets are com-
piled to Java byte code and at run time the servlet in-
stance is kept in memory, each client request spawning
a new thread. Servlets make it easy to generate data to
an HTTP response stream in a dynamic fashion. Each
client request is performed as a new connection, so flow
control does not come naturally between requests. To
allow for this session management maintains the state
of specific clients between requests. In some application
servers, servlets make use of the HTTP session object
to save their state between method requests. This object
can be replicated in a clustered environment for failover
purposes.

Java Server Pages

[0013] JSP pages are a text-based, presentation-cen-
tric way to develop servlets. JSP pages offer all the ben-
efits of servlets, and when combined with a JavaBeans
class, provide an easy way to keep content and display
logic separate. Both JSP pages and servlets are more
desirable than Common Gateway Interface (CGI), be-
cause they are platform-independent, and use less over-
head. JSP pages can be used with JavaBeans classes
to define Web templates for building a Web site made up
of pages with a similar look and feel. The JavaBeans
class performs the data rendering, so the templates have
no Java code. This means they can be maintained by an
HTML editor. Simple Web-based application using a JSP
page can be used to bind content to application logic
using custom tags or scriptlets instead of a JavaBeans
class. Custom tags are bundled into tag libraries that are

imported into a JSP page. Scriptlets are small Java code
segments embedded directly in the JSP page.

Database Access Services (JDBC)

[0014] JDBC acts as a bridge to relational databases,
and is modeled on the ODBC (Open Database Connec-
tivity) specification. It decouples the database from the
program code through the use of drivers. Some imple-
mentations of JDBC provide support for advanced data
types, and also support the functionality of scrollable re-
sult sets and batch updates.

Java Messaging Services (JMS)

[0015] JMS is the J2EE mechanism used to support
the exchange of messages between Java programs. This
is how Java supports asynchronous communication,
wherein the sender and receiver don’t need to be aware
of each other and thus can operate independently. JMS
supports two messaging models:

Point to point - which is based on message queues.
In this model message producer sends a message
to a queue. A message consumer can attach itself
to a queue to listen for messages. When a message
arrives on the queue, the consumer takes it off the
queue and responds to it. Messages can be sent to
just one queue and will be used by just one consum-
er.
Consumers have the option to filter messages to
specify the exact message types they want.
Publish and subscribe - which allows producers to
send messages to a topic and for all the registered
consumers for that topic to retrieve those messages.
In this case, many consumers can receive the same
message.

Java Interface Definition language (IDL)

[0016] CORBA objects use an IDL to specify a con-
tract, ie. how they are going to interact with other objects.
With Java IDL, contracts may be defined between the
Java world and the CORBA world. Starting with Sun’s
JDK1.2, an ORB is included, which allows Java applica-
tions to invoke remote CORBA objects via the Internet
InterORB (IIOP) protocol.

Enterprise JavaBeans (EJB)

[0017] EJB components are designed to encapsulate
business logic, so that the developer does not have to
be concerned with programming code for typical tasks
such as database access, transaction support, security,
caching, and concurrency. In the EJB specification these
tasks are the responsibility of the EJB container. An en-
terprise bean consists of interfaces and classes. Clients
access enterprise bean methods through the enterprise
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bean’s home and remote interfaces. The home interface
provides methods for creating, removing, and locating
the enterprise bean and the remote interface provides
the business methods. At deployment time, the container
creates classes from these interfaces that it then uses to
provide access to clients seeking to create, remove, lo-
cate, and call business methods on the enterprise bean.
The enterprise bean class provides the implementations
for the business methods, create methods, and finder
methods; and if the bean manages its own persistence,
provides implementations for its lifecycle methods.
[0018] There are two types of enterprise beans: entity
beans and session beans. A session bean represents a
transient conversation with a client, and might execute
database reads and writes. A session bean can invoke
the JDBC calls itself, or it can use an entity bean to make
the call, in which case the session bean is a client to the
entity bean. A session bean’s fields contain the state of
the conversation and are transient. If the server or client
crashes, the session bean is gone.
[0019] An entity bean represents data in a database
and the methods to act on that data. In a relational data-
base context for a table of employee information, there
may be one bean for each row in the table. Entity beans
are transactional and long-lived. As long as the data re-
mains in the database, the entity bean exists. This model
can be easily used for relational databases and is not
restricted to object databases.
[0020] Session beans can be stateful or stateless. A
stateful session bean contains conversational state on
behalf of the client. The conversational state is the ses-
sion bean’s instance field values plus all objects reach-
able from the session bean’s fields. Stateful session
beans do not represent data in a persistent data store,
but they can access and update data on behalf of the
client. Stateless session beans do not have any state
information for a specific client. They typically provide
server-side behavior that does not maintain any particu-
lar state. Stateless session beans require fewer system
resources. A business object that provides a generic
service or represents a shared view of stored data is a
good candidate for a stateless session bean.
[0021] An enterprise bean using container-managed
persistence to access a relational database does not re-
quire the developer to use any JDBC 2.0 APIs for data-
base access because the container handles this. How-
ever, if bean-managed persistence is used, or if there is
a need to access an enterprise information system other
than a relational database, then the appropriate code to
do it must be provided.
[0022] In the case of an enterprise bean using bean-
managed persistence to access a database, the bean’s
lifecycle methods with JDBC 2.0 API code must be im-
plemented to handle loading and storing data and main-
taining consistency between the run time and persistent
database storage. While the Web tier uses HTTP or HT-
TPS to transfer data between tiers, the EJB tier uses
RMI-IIOP. RMI-IIOP is a full-scale distributed computing

protocol that gives any client or Web tier program ac-
cessing an enterprise bean direct access to the services
in the EJB tier. These services include JNDI for referenc-
ing enterprise beans, Java Messaging Service (JMS) for
sending and receiving asynchronous messages, and JD-
BC for relational database access.

Transaction Management

[0023] One of the most fundamental features of any
application server, such as the WebLogic Server system
is transaction management. Transactions are a means
to guarantee that database transactions are completed
accurately and that they take on all the "ACID" properties
of a high-performance transaction, including:

Atomicity - all changes that a transaction makes to
a database are made permanent; otherwise, all
changes are rolled back.
Consistency - a successful transaction transforms a
database from a previous valid state to a new valid
state.
Isolation - changes that a transaction makes to a
database are not visible to other operations until the
transaction completes its work.
Durability - changes that a transaction makes to a
database survive future system or media failures.

[0024] The J2EE transaction model lets the application
developer specify, at deployment time, the relationships
among methods which comprise a single transaction, so
that all methods in one transaction are treated as a single
unit. This is desirable because a transaction is a series
of steps that must all complete, or if they do not all com-
plete then all are reversed. For example, the developer
might have a series of methods in an enterprise bean
that move money from one bank account to another, by
debiting the first account, and crediting the second ac-
count. In this example, they would want the entire transfer
operation to be treated as one unit, so that if there is a
failure after the debit and before the credit, then the debit
is rolled back.
[0025] Transaction attributes are specified on an ap-
plication component during assembly, allowing the de-
veloper to group methods into transactions across appli-
cation components. In this manner application compo-
nents can be changed within a J2EE application, and the
transaction attributes reassigned without changing code.
The Java Transaction Service (JTS) and Java Transac-
tion API (JTA) form the basis of the transactional support
in J2EE and more specifically for EJB and JDBC 2.0. The
JTS specification is a low-level application program in-
terface (API) for transaction management that maps Java
to the Object Management Group (OMG) Object Trans-
action Service. The JTA specification was developed by
Sun Microsystems in cooperation with leading industry
partners in the transaction processing and database sys-
tem arena and specifies standard Java interfaces be-
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tween a transaction manager, the resource manager, the
application server, and the transactional applications.
Specifically, JTA is a high-level API that consists of two
parts:

Transaction Interface - This enables the work done
by distributed components to be bound by a global
transaction, and is a way of marking or identifying
groups of operations constituting a transaction.
XA Resource Interface - an interface based upon the
X/Open or XA interface that enables the handling of
distributed transactions. These involve the coordi-
nation of transactions across more than one re-
source, such as within or between a database or
queue.

[0026] Most of the time the developer does not need
to be concerned about programming explicit transactions
with JTA, since that work is performed through the JDBC
and EJB API’s handled by the container and configured
by the application deployment descriptor. The developer
can instead focus on the design of the transaction, rather
than on its implementation.
[0027] WebLogic Server supports both distributed
transactions and a two-phase commit protocol for enter-
prise applications. A distributed transaction is a transac-
tion that updates multiple resource managers (such as
databases) in a coordinated manner. In contrast, a local
transaction updates a single resource manager. The two-
phase commit protocol is a method of coordinating a sin-
gle transaction across two or more resource managers.
It guarantees data integrity by ensuring that transactional
updates are committed in all of the participating databas-
es, or are fully rolled back out of all the databases, re-
verting to the state prior to the start of the transaction. In
other words, either all the participating databases are
updated, or none of them are updated. Distributed trans-
actions involve the following participants:

Transaction originator - initiates the transaction. The
transaction originator can be a user application, an
Enterprise JavaBean, or a JMS client.
Transaction manager - manages transactions on be-
half of application programs. A transaction manager
coordinates commands from application programs
to start and complete transactions by communicating
with all resource managers that are participating in
those transactions. When resource managers fail
during transactions, transaction managers help re-
source managers decide whether to commit or roll
back pending transactions.
Recoverable resource - provides persistent storage
for data. The resource is most often a database.
Resource manager - provides access to a collection
of information and processes.
Transaction-aware JDBC drivers are common re-
source managers. Resource managers provide
transaction capabilities and permanence of actions;

they are entities accessed and controlled within a
distributed transaction. The communication be-
tween a resource manager and a specific resource
is called a transaction branch.

[0028] The first phase of the two-phase commit proto-
col is called the prepare phase. The required updates
are recorded in a transaction log file, and the resource
must indicate, through a resource manager, that it is
ready to make the changes. Resources can either vote
to commit the updates or to roll back to the previous state.
What happens in the second phase depends on how the
resources vote. If all resources vote to commit, all the
resources participating in the transaction are updated. If
one or more of the resources vote to roll back, then all
the resources participating in the transaction are rolled
back to their previous state.

Support for Business Transactions

[0029] Transactions are appropriate in the example sit-
uations described below (although these situations are
merely illustrative and not exhaustive).
[0030] As a first example, the client application needs
to make invocations on several objects, which may in-
volve write operations to one or more databases. If any
one invocation is unsuccessful, any state that is written
(either in memory or, more typically, to a database) must
be rolled back. For example, consider a travel agent ap-
plication. The client application needs to arrange for a
journey to a distant location; for example, from Stras-
bourg, France, to Alice Springs, Australia. Such a journey
would inevitably require multiple individual flight reserva-
tions. The client application works by reserving each in-
dividual segment of the journey in sequential order; for
example, Strasbourg to Paris, Paris to New York, New
York to Los Angeles. However, if any individual flight res-
ervation cannot be made, the client application needs a
way to cancel all the flight reservations made up to that
point. The client application needs a conversation with
an object managed by the server application, and the
client application needs to make multiple invocations on
a specific object instance, The conversation may be char-
acterized by one or more of the following:
[0031] Data is cached in memory or written to a data-
base during or after each successive invocation; data is
written to a database at the end of the conversation; the
client application needs the object to maintain an in-mem-
ory context between each invocation; that is, each suc-
cessive invocation uses the data that is being maintained
in memory across the conversation; at the end of the
conversation, the client application needs the ability to
cancel all database write operations that may have oc-
curred during or at the end of the conversation.
[0032] As an alternate example, consider an Internet-
based online shopping cart application. Users of the cli-
ent application browse through an online catalog and
make multiple purchase selections. When the users are

7 8 



EP 1 417 585 B1

6

5

10

15

20

25

30

35

40

45

50

55

done choosing all the items they want to buy, they pro-
ceed to check out and enter their credit card information
to make the purchase. If the credit card check fails, the
shopping application needs a mechanism to cancel all
the pending purchase selections in the shopping cart, or
roll back any purchase transactions made during the con-
versation. Within the scope of a single client invocation
on an object, the object performs multiple edits to data
in a database. If one of the edits fails, the object needs
a mechanism to roll back all the edits. (In this situation,
the individual database edits are not necessarily EJB or
RMI invocations. A client, such as an applet, can obtain
a reference to the Transaction and TransactionManager
objects, using JNDI, and start a transaction). As another
example, consider a banking application. The client in-
vokes the transfer operation on a teller object. The trans-
fer operation requires the teller object to make the fol-
lowing invocations on the bank database: invoking the
debit method on one account; and invoking the credit
method on another account. If the credit invocation on
the bank database fails, the banking application needs
a mechanism to roll back the previous debit invocation.
[0033] A problem with the traditional methods of trans-
action management described above, is that they do not
allow for lightweight clients to reliably participate in the
transaction process. As referred to herein a lightweight
client is typically a client which runs on a single-user,
unmanaged desktop system that in turn has irregular
availability. For example, PC (personal computer) or
desktop owners may turn their desktop systems off when
they are not in use. These single-user, unmanaged desk-
top systems should ideally not be required to perform
complex and necessary network functions such as trans-
action coordination. In particular, unmanaged systems
should not be responsible for ensuring the atomicity, con-
sistency, isolation, and durability (ACID) properties de-
sired of transactions involving server resources. A mech-
anism is required that removes the burden of such re-
sponsibilities from the client, and assists in the transac-
tion commit process while ensuring overall transaction
integrity.
[0034] GB 2335517 discloses a server for use in a cli-
ent/server computing system which coordinates the
processing of distributed transactions in the client/server
computing system. The server has: a means for sending
requests for votes to each resource which has been
called by the server to take part in a distributed transac-
tion; a means for receiving votes from each resource in
response to having sent requests for votes; a means for
determining whether any of the resources has thrown an
exception instead of returning a vote; and a means for
assigning a programmed direction as a vote to a resource
which has thrown an exception to complete the transac-
tion if it is determined that a resource has thrown an ex-
ception instead of returning a vote.
[0035] US 5958004 discloses a run-time environment
implemented as system services and component inte-
gration interfaces to provide a capability for components

of a component-based server application to reversibly
disable committal of a transaction in which the compo-
nent participates. On return from a call to the component
which leaves the component’s transactional work in an
invalid state, the component can disable commit of the
transaction so as to avoid premature committal of the
component’s transactional work. On return from a call to
the component which renders the component’s transac-
tional work in a valid state, the component re-enables
commit of the transaction. If committal of the transaction
is initiated when any component in the transaction disa-
bles commit, the transaction is aborted.
[0036] "The Transaction Internet Protocol in Practice:
Reliability for WWW Applications" by Vogler et al, Internet
Workshop, 1999, Osaka, Japan, p189-194, ISBN
978-0-7803-5925-3 discloses a three-tier system having
a client as a front-end tier, a shopping mall server con-
taining a WWW server and a shopping mall application
as a middle tier, and servers operated by different ven-
dors as a back-end tier. The shopping mall application
acts as the primary for a transaction, and coordinates the
transaction and propagates the transaction using a push
model to the different vendors. The mall application clos-
es a transaction using a 2-phase commit protocol.

Summary of the Invention :

[0037] The invention is described in the appended
claims.
[0038] The approach described herein allows clients
in a transaction processing system to perform a delegat-
ed commit, i.e. to delegate the commit phase of a trans-
action to another entity, typically a server. Delegated
commits allow lightweight clients to begin the transaction,
manage the active portion, and then terminate the trans-
action, while the actual responsibility for transaction com-
mit processing is delegated to a transaction manager
process running on a server machine. In this manner
client applications do not require a local transaction serv-
er. Instead the remote implementation of the UserTrans-
action, which the clients use, delegates the actual re-
sponsibility of transaction coordination to the transaction
manager on the server.
[0039] The benefits of such a mechanism include that
the client is allowed to directly involve multiple servers
during the active phase of the transaction, while the im-
portant task of atomically committing the transaction is
delegated to a managed server that is typically more re-
liable than the client itself.
[0040] During a typical transaction’s life cycle, there
are several state transitions, including those between the
active, handoff, pre-preparing, preparing, logging, and
commit states. In accordance with the invention, during
the active state application code running on a client con-
tacts several servers during execution of the transaction.
The client is responsible for remembering which servers
were contacted. In one embodiment, the first server con-
tacted is designated as the "commit" server. When the
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client calls for the "commit", the responsibility for com-
mitting the transaction is delegated (ie. handed off) to the
commit server. The commit server moves the transaction
through the pre-preparing, preparing, logging, and com-
mit steps. When the commit processing is complete, the
commit server returns to the client. Other than the fact
that the commit server is responsible for processing the
commit, it may be a regular server, and in many instances
any of the servers can assume the role of commit server.
Which one actually ends up with the responsibility (and
thus becomes the "commit server") depends on the ac-
tual implementation.
[0041] A client can obtain a reference to the User-
Transaction and TransactionManager objects using JN-
DI, and can begin a transaction using either object ref-
erence. To get the Transaction object for the current
thread, the client program invokes a getTransaction ()
method. The Transaction object returned from JNDI sup-
ports both the UserTransaction, and the Transaction-
Manager interfaces.
[0042] The approach described herein ensures trans-
action integrity by guaranteeing that a commit will not
succeed unless all transactional objects involved in the
transaction have completed the processing of their re-
spective transactional requests. The transaction service
provides checked transaction behavior that is equivalent
to that provided by the standard request/response inter-
process communication models defined by the Open
Group (OMG) specification.

Brief Description of the Figures:

[0043]

Figure 1 shows an illustration of the J2EE architec-
ture known in the prior art.
Figure 2 shows an illustration of a delegated commit
feature in accordance with an embodiment of the
invention.
Figure 3 shows an illustration of a typical client-serv-
er system for use with the invention.
Figure 4 shows an illustration of various transaction
states in accordance with an embodiment of the in-
vention.
Figure 5 shows a first illustration of a transaction
delegated commit system in accordance with an em-
bodiment of the invention, including a commit server.
Figure 6 shows a second illustration of a transaction
delegated commit system in accordance with an em-
bodiment of the invention, including a commit server.
Figure 7 shows a flowchart a transaction delegated
commit process in accordance with an embodiment
of the invention.
Figure 8 shows a schematic illustration of a two-
phase commit process in accordance with an em-
bodiment of the invention.
Figure 9a and 9b shows a schematic illustration of
a client transaction state machine in accordance with

an embodiment of the invention.
Figure 10 shows a schematic illustration of a coor-
dinator state machine in accordance with an embod-
iment of the invention.
Figure 11 and 11b shows a schematic illustration
of a subcoordinator state machine in accordance
with an embodiment of the invention.
Figure 12 shows an illustration of a begin transaction
lifecycle in accordance with an embodiment of the
invention.
Figure 13 shows an illustration of a transaction prop-
agation lifecycle in accordance with an embodiment
of the invention.
Figure 14 shows an illustration of a commit lifecycle
in accordance with an embodiment of the invention.

Detailed Description:

[0044] The invention provides a system and method
to allow a client or client application to perform a dele-
gated commit in a transaction or transaction processing
system. This process allows clients to begin and termi-
nate transactions, while the actual responsibility for trans-
action commit processing is delegated to a transaction
manager running on a server. Because of this, the client
application does not require a local transaction server,
an important feature when the client is a lightweight client.
A remote implementation of the user transaction which
is used by the client delegates responsibility for transac-
tion coordination to the transaction manager on the se-
lected server.
[0045] The benefits of such a mechanism include that
the client is allowed to directly involve multiple servers
during the active phase of the transaction, while the crit-
ical work for atomically committing the transaction is del-
egated to a managed server that is typically more reliable
than the client. This is particularly the case when the client
is a lightweight client, such as a user, desktop machine,
that is more prone to failure or error than an enterprise-
level server might be.
[0046] Figure 2 illustrates a schematic of an embodi-
ment of the invention, in which a client application dele-
gates the responsibility for coordinating a transaction to
one of multiple servers. As shown in Figure 2, a client
102 including a client application 104 initiates or begins
a transaction that involves at least one or many servers,
including server A 106, server B 108, server C 110 and
server D 112. During the active phase 120, the client may
add a server from the transaction process, prior to the
transaction commit phase. So, for example, the transac-
tion may at first include a server A 122, or resources on
that server, but at a later point in time during the active
phase the client application may specify that the trans-
action should also include servers A and B 124. Each
individual transaction is allocated a transaction coordi-
nator or "commit server" from the pool of potential serv-
ers/coordinators. In the example shown in Figure 2, serv-
er A 106 is chosen as the transaction coordinator/commit
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server, although it will be evident that any of the servers
A, B, C, or D could equally be chosen as the transaction
coordinator. When the transaction is finally committed,
the transaction coordinator will take responsibility for co-
ordinating the actual transaction, removing this burden
from the client. As shown in Figure 2, then server chosen
as the transaction coordinator maintains the prepare
phase information 126 that will enable it to commit the
transaction, when and if the transaction is committed.
During a begin commit phase 130 the client application
sends a commit request 132 to the transaction coordina-
tor, or to the server acting as the transaction coordinator.
During a delegate commit phase 140 the server acting
as the transaction coordinator (in this case server A 106),
takes responsibility for committing the transaction 142 to
the servers specified as part of the transaction context
(in this case servers A 106 and B 108). Neither the client,
nor the client application, is required to take any further
part in the commit process. In this way the client can be
a lightweight client, since it does not need to take part in
any of the commit processing. The transaction coordina-
tor has all the information necessary to commit the trans-
action.
[0047] While in Figure 2, it can be seen that server A
is selected as the transaction coordinator, in practice
there are many techniques available to select or to spec-
ify a server to act as the transaction coordinator. In some
implementations cases, the client can select the first
server contacted to be the transaction coordinator. In oth-
er implementations and embodiments, the transaction
coordinator can be selected from one of the plurality of
servers according to particular rules or algorithms. During
the active phase, the client passes its information on
which servers should participate in the transaction to the
transaction coordinator, so that the information can then
be used during the commit phase. In one implementation,
each of the servers are substantially the same, and any
of the servers can act as transaction coordinators. In oth-
er implementations some servers may be specified as
being transaction coordinators. In the context of Java
transaction application, (JTA), the JTA can keep track of
the transaction data in a data structure known as a trans-
action context. This transaction context is propagated to
the transaction coordinator that is selected. The data
structure/transaction context includes all the necessary
information including the transaction coordinator id, that
is subsequently used in the commit phase.
[0048] Figure 3 shows an illustration of a typical client-
server system for use with the invention. A remote device
or application 202, commonly referred to as a client ap-
plication, communicates with an application server 204,
or more typically with an application hosted at the appli-
cation server. At the client end, a transaction manager
206 is used by the client applications to send and receive
transaction 208 to the server (or to many servers). Sim-
ilarly at the server end, a transaction manager 210 is
used to manage transactions with the clients. In one em-
bodiment the server may also logically include a trans-

action coordinator 214 process for initiating the transac-
tion, subcoordinator process 216 for monitoring transac-
tion status, and transaction logger process 218 for log-
ging transactions. As transactions occur they can be re-
corded in a transaction log on database 220 for later au-
dit, reference, or rollback purposes. The "Transaction
Log" is needed for transaction recovery to ensure that
the transaction is atomically committed across system
failures. It will be evident that each of the transaction
coordinator, subcoordinator, and logger processor may
all run on the same server, or different servers. In one
embodiment the first server reached by the client auto-
matically assumes the role of coordinator. Other imple-
mentations and other embodiments may use different
methods for choosing a coordinator.
[0049] Figure 4 shows the various states or phases
on the transaction lifecycle, including the Active 302,
Handoff 304, Pre-Preparing 306, Preparing 308, Logging
310, and Committing 312 states. During any transaction’s
life cycle, there are thus several state transitions, includ-
ing those between the active, handoff, pre-preparing,
preparing, logging, and commit states. In the active state
an application or application code running on a client is
designed to contact several servers during the actual ex-
ecution of the transaction. The client is responsible for
remembering which servers were contacted, and some-
times other details regarding the transaction. In accord-
ance with one embodiment of the invention the first server
contacted is designated as the commit server or trans-
action coordinator. When the client calls for a "commit"
the actual responsibility for committing the transaction is
delegated or handed off to the commit server. Other than
the fact that the commit server is responsible for process-
ing the commit, it may be a regular server, and in many
instances any of the servers can assume the role of com-
mit server. Which one actually ends up with the respon-
sibility (and thus becomes the "commit server") depends
on the actual implementation.
[0050] Figure 5 shows a first illustration of a transac-
tion delegated commit system in accordance with an em-
bodiment of the invention. When the client 402 tries to
communicate a process transaction, a plurality of servers
(404, 406) can be contacted 408, 410 to determine which
one will actually process the transaction. In some em-
bodiments each server (404, 406) within the plurality of
servers can act either as a commit server or as a partic-
ipating server. The system provided by the invention is
flexible as to the number and types of servers used. In
one embodiment the first server contacted (in the exam-
ple of Figure 5 server A 404) becomes the commit server
and coordinator. Other servers (i.e. server B 406 in Fig-
ure 5) are then considered merely participating servers.
Other implementations may use alternate mechanisms
to select the commit server.
[0051] Figure 6 shows a second illustration of the
same transaction delegated commit system in accord-
ance with an embodiment of the invention. The commit
server chosen in the previous step now takes on respon-
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sibility for handling the commit process. The transaction
process is handled by communication 412 between the
client 402 and the commit server 404 alone, without any
further communication between the client and the partic-
ipating server 406. The commit server handles all trans-
action processing 414 with the participating server 406
(or servers if the transaction involves multiple participat-
ing servers). The commit server moves the transaction
through the pre-preparing, preparing, logging, and com-
mit steps on those participating servers. When the com-
mit processing is complete, the commit server returns
the commit to the client.
[0052] Figure 7 shows a flowchart of a transaction del-
egated commit process in accordance with an embodi-
ment of the invention. As shown in Figure 7 the client or
client applications contacts a plurality of transaction or
application (step 502) servers. A commit server is as-
signed to perform the particular transaction, which in ac-
cordance with one embodiment is typically that server to
which the client makes the first invocation. At some point
(step 506) the client application will call the commit proc-
ess. The commit server processes the transaction at the
participating server, or servers (step 508). When the
commit process completes the commit server returns to
the client.
[0053] A client process (for example an applet), can
obtain a reference to the UserTransaction and Transac-
tionManager objects using the standard JNDI interface.
Clients can begin a transaction using either object refer-
ence.
[0054] Checked transaction behavior provides trans-
action integrity by guaranteeing that a commit will not
succeed unless all transactional objects involved in the
transaction have completed the processing of their trans-
actional requests. The Transaction Service provides
checked transaction behavior that is equivalent to that
provided by the request/response interprocess commu-
nication models defined by The Open Group.
[0055] Figure 8 shows a schematic illustration of a sys-
tem that can make use of a two-phase commit process
in accordance with an embodiment of the invention. A
client or client application 602 calls for a transaction com-
mit 604, using for example a commit function. The trans-
action request is communicated to a plurality of servers
606. One of these servers 610 is chosen to act as the
commit server for this particular transaction. Responsi-
bility for the transaction commit is handed off to that com-
mit server 610. In one embodiment, the commit server
writes this transaction to a disk 614, where other (partic-
ipating servers) can pick it up or operate upon it. Logging
the transaction is part of the two phase commit protocol,
and the purpose is to ensure atomicity of the transaction
in the event of system failures. If, for example, the coor-
dinating server crashes during the second commit phase,
after the server is restarted it can make use of the logged
transaction to complete the second commit phase. If nec-
essary the commit server also handles any rollback func-
tions 616 should the transaction fail. When the transac-

tion is fully committed, the commit server returns the com-
mit 618 to the client or calling application 602.
[0056] Figures 9 through 11 show state machine dia-
grams of one embodiment of the invention. These state
diagrams represent the various operations that may take
place on a transaction during the transaction commit li-
fecycle. Throughout Figures 9 through 11 the solid lines
indicate successful operations, while the dashed lines
indicate unsuccessful (and ultimately rolled back) oper-
ations.
[0057] Figures 9a and 9b shows a schematic illustra-
tion of a client transaction state machine in accordance
with an embodiment of the invention. In Figure 9a, from
the perspective of the client or client application, the
transaction passes through an active phase 702 and is
either committed 708, or rolled back 710. The preprepare
phase 704 and prepare phase 706 phases are largely
invisible to the client. Figure 9b illustrates a similar proc-
ess from a global viewpoint, and encompassing several
transaction branches. In this example, the prepare phase
716 checks that all branches of the transaction are pre-
pared. If they are all prepared, then the transactions are
logged or written to disk (718). Otherwise, the transaction
as a whole is rolled back 710.
[0058] Figure 10 shows a schematic illustration of a
transaction coordinator state machine in accordance with
an embodiment of the invention. From the viewpoint of
the transaction coordinator, the transaction must be
handed off to a two-phase or delegated commit process,
or instead it must be rolled back. During the active phase
802, transactions due to be rolled back are marked 804
for rolling back 806, and eventually rolled back 808.
Transactions due for commit are sent to a two-phase
commit process 810, and eventually committed 812. Dur-
ing the two-phase commit process, any transactions that
fail are added to the rollback list and eventually rolled
back.
[0059] Figures 11a and11b show schematic illustra-
tions of a subcoordinator state machine in accordance
with an embodiment of the invention. The subcoordinator
is responsible for seeing the transaction through the pre-
prepare 902, preparing 906, prepared 910 and commit-
ting phases 912. Additional steps can in some embodi-
ments be used to confirm that the transaction is being
prepared 904, and to log this prepared-ness into a trans-
action log 908.
[0060] Figures 12 through 14 illustrate transaction re-
lated lifecycles in accordance with an embodiment of the
invention. Figure 12 shows an illustration of a begin
transaction lifecycle in accordance with an embodiment
of the invention. The transaction manager 1002 uses a
coordinator location 1004 to find a transaction coordina-
tor 1006 for this particular transaction, and to get a trans-
action ID. This transaction id is then used by a simple
function to generate the transaction 1008. In other em-
bodiments of the invention the getCoordinator 1004 and
get transaction (reservedXID) 1006 steps are eliminated,
and the transaction manager 1002 assigns a transaction
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identifier that it constructs by itself, using a pseudo-ran-
dom number.
[0061] Figure 13 shows an illustration of a transaction
propagation lifecycle in accordance with an embodiment
of the invention. The client application 1102 utilizes the
transaction manager 1104 to pass a transaction to a client
Java virtual machine 1106 the client Java virtual machine
1106 handles the communication of the transaction to a
corresponding or similar server Java virtual machine
1108 at the remote server. The remote server includes
a transaction manager 1110 in communication with a
server application 1112. The server transaction manager
1110 is responsible for dispatching transaction commit
requests, and sending replies to the client.
[0062] Figure 14 shows an illustration of a commit li-
fecycle in accordance with an embodiment of the inven-
tion. On receiving the transaction commit request, the
server transaction manager 1202 passes the commit re-
quest to the transaction coordinator 1204. When the com-
mit is processed, the transaction manager 1202 returns
the commit to the client or client application.
[0063] The foregoing description of the present inven-
tion has been provided for the purposes of illustration
and description. It is not intended to be exhaustive or to
limit the invention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent
to the practitioner skilled in the art. The embodiments
were chosen and described in order to best explain the
principles of the invention and its practical application,
thereby enabling others skilled in the art to understand
the invention for various embodiments and with various
modifications that are suited to the particular use con-
templated. It is intended that the scope of the invention
be defined by the following claims and their equivalence.

Claims

1. A method for transaction processing that allows re-
sponsibility for committing a transaction between a
client and a plurality of participating servers to be
delegated to a commit server, the method compris-
ing the steps of:

receiving from a client (102) a transaction that
includes at least one participating server (A),
wherein the client during an active phase (120)
of the transaction adds another server (B) to par-
ticipate in the transaction;
determining, from a plurality of servers, a commit
server (106), said commit server being a trans-
action coordinator (214) responsible for coordi-
nating said transaction when the transaction is
committed;
during the active phase, the client managing the
transaction and passing information on which
servers are participating in the transaction to the
transaction coordinator;

receiving at the transaction coordinator a com-
mit request (132) from the client, thereby dele-
gating responsibility for committing the transac-
tion to the commit server, such that the commit
server moves the transaction through the com-
mit phase on the participating servers to commit
said transaction at the participating servers with-
out the client taking any further part in the commit
process; and
communicating by the commit server the result
of said committing to said client.

2. The method of claim 1 wherein the first server con-
tacted of said plurality of servers is designated as
the commit server.

3. The method of claim 1 wherein said commit server
moves said transaction through the preparing, log-
ging and commit phases at said participating serv-
ers.

4. The method of claim 1 wherein said commit server
returns the commit to the client.

5. The method of claim 1 wherein said commit server
includes a transaction storage (614) for storing said
transaction prior to commit.

6. The method of claim 5 wherein said commit server
includes a rollback processor (616) for rolling back
said transaction should said transaction fail to com-
mit at said participating servers.

7. The method of claim 1 wherein each of said plurality
of servers can act as the transaction coordinator.

8. The method of claim 1 wherein said client includes
an active phase, and the method includes, during
the active phase, maintaining a timer that limits the
active phase of said transaction, and rolling back
said transaction if it does not finish within a specified
timeout interval.

9. The method of claim 1 wherein said client includes
an active phase, and the method includes, during
the active phase, tracking all communication with the
servers and ensuring that there are no outstanding
communication requests when said transaction is
committed.

10. The method of claim 1 wherein a participating server
is also the commit server.

11. The method of claim 1 wherein a participating server
is not the commit server.

12. A system for transaction processing that allows re-
sponsibility for committing a transaction between a
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client and a plurality of participating servers to be
delegated to a commit server, the system compris-
ing:

means for receiving from a client (102) a trans-
action that includes at least one participating
server (A), wherein the client during an active
phase (120) of the transaction adds another
server (B) to participate in the transaction;
means for determining, from a plurality of serv-
ers, a commit server (106), said commit server
being a transaction coordinator (214) responsi-
ble for coordinating said transaction when the
transaction is committed;
wherein the client, during the active phase, is
configured to manage the transaction and to
pass information on which servers are partici-
pating in the transaction to the transaction co-
ordinator;
wherein the transaction coordinator is config-
ured to receive a commit request (132) from the
client, thereby delegating responsibility for com-
mitting the transaction to the commit server,
such that the commit server moves the transac-
tion through the commit phase on the participat-
ing servers to commit said transaction at the par-
ticipating servers without the client taking any
further part in the commit process; and
wherein the commit server is configured to com-
municate the result of said committing to said
client.

13. The system of claim 12 wherein the first server con-
tacted of said plurality of servers is designated as
the commit server.

14. The system of claim 12 wherein said commit server
moves said transaction through the preparing, log-
ging and commit phases at said participating serv-
ers.

15. The system of claim 12 wherein said commit server
returns the commit to the client.

16. The system of claim 12 wherein said commit server
includes a transaction storage (614) for storing said
transaction prior to commit.

17. The system of claim 16 wherein said commit server
includes a rollback processor (616) for rolling back
said transaction should said transaction fail to com-
mit at said participating servers.

18. The system of claim 12 wherein each of said plurality
of servers can act as the transaction coordinator.

19. The system of claim 12 wherein said client includes
an active phase, and during the active phase, the

system maintains a timer that limits the active phase
of said transaction, and rolls back said transaction if
it does not finish within a specified timeout interval.

20. The system of claim 12 wherein said client includes
an active phase, and during the active phase, the
system tracks all communication with the servers
and ensures that there are no outstanding commu-
nication requests when said transaction is commit-
ted.

21. The system of claim 12 wherein a participating server
is also the commit server.

22. The system of claim 12 wherein a participating server
is not the commit server.

Patentansprüche

1. Verfahren zur Transaktionsverarbeitung, die ermög-
licht, dass eine Verantwortlichkeit zum Übergeben
einer Transaktion zwischen einem Client und meh-
reren teilnehmenden Servern an einen Commit-Ser-
ver delegiert wird, das Verfahren die folgenden
Schritte umfassend:

Empfangen von einem Client (102) einer Trans-
aktion, die mindestens einen teilnehmenden
Server (A) umfasst, wobei der Client während
einer aktiven Phase (120) der Transaktion einen
anderen Server (B) hinzufügt, um an der Trans-
aktion teilzunehmen;
Bestimmen eines Commit-Servers (106) aus
mehreren Servern, wobei der Commit-Server
ein Transaktionskoordinator (214) ist, der für ein
Koordinieren der Transaktion verantwortlich ist,
wenn die Transaktion übergeben wird;
Verwalten der Transaktion während der aktiven
Phase durch den Client und Weiterreichen von
Informationen an den Transaktionskoordinator
darüber, welche Server an der Transaktion teil-
nehmen;
Empfangen an dem Transaktionskoordinator ei-
ner Commit-Anforderung (132) von dem Client,
dadurch Delegieren einer Verantwortlichkeit für
ein Übergeben der Transaktion an den Commit-
Server, so dass der Commit-Server die Trans-
aktion durch die Commit-Phase auf den teilneh-
menden Servern bewegt, um die Transaktion an
die teilnehmenden Server zu übergeben, ohne
dass der Client an einem weiteren Teil in dem
Commit-Prozess beteiligt ist; und
Kommunizieren des Ergebnisses der Übergabe
durch den Commit-Server an den Client.

2. Verfahren nach Anspruch 1, wobei der erste Server,
der von den mehreren Servern kontaktiert wird, als
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der Commit-Server bezeichnet wird.

3. Verfahren nach Anspruch 1, wobei der Commit-Ser-
ver die Transaktion durch die Vorbereitungs-, Pro-
tokollier- und Commit-Phase an den teilnehmenden
Servern bewegt.

4. Verfahren nach Anspruch 1, wobei der Commit-Ser-
ver die Übergabe an den Client zurückgibt.

5. Verfahren nach Anspruch 1, wobei der Commit-Ser-
ver eine Transaktionsspeicherung (614) zum Spei-
chern der Transaktion vor der Übergabe umfasst.

6. Verfahren nach Anspruch 5, wobei der Commit-Ser-
ver einen Rollback-Prozessor (616) zum Zurückset-
zen der Transaktion umfasst, wenn die Übergabe
der Transaktion an den teilnehmenden Server miss-
lingen sollte.

7. Verfahren nach Anspruch 1, wobei jeder der meh-
reren Server als der Transaktionskoordinator agie-
ren kann.

8. Verfahren nach Anspruch 1, wobei der Client eine
aktive Phase umfasst und das Verfahren während
der aktiven Phase ein Unterhalten eines Zeitgebers,
der die aktive Phase der Transaktion begrenzt, und
ein Zurücksetzen der Transaktion umfasst, wenn sie
nicht innerhalb eines bestimmten Zeitbegrenzungs-
intervalls beendet wird.

9. Verfahren nach Anspruch 1, wobei der Client eine
aktive Phase umfasst und das Verfahren während
der aktiven Phase ein Nachverfolgen aller Kommu-
nikation mit den Servern und ein Sicherstellen um-
fasst, dass es keine unerledigten Kommunikations-
anforderungen gibt, wenn die Transaktion überge-
ben wird.

10. Verfahren nach Anspruch 1, wobei ein teilnehmen-
der Server auch der Commit-Server ist.

11. Verfahren nach Anspruch 1, wobei ein teilnehmen-
der Server nicht der Commit-Server ist.

12. System zur Transaktionsverarbeitung, die ermög-
licht, dass eine Verantwortlichkeit zum Übergeben
einer Transaktion zwischen einem Client und meh-
reren teilnehmenden Servern an einen Commit-Ser-
ver delegiert wird, das System Folgendes umfas-
send:

Mittel zum Empfangen von einem Client (102)
einer Transaktion, die mindestens einen teilneh-
menden Server (A) umfasst, wobei der Client
während einer aktiven Phase (120) der Trans-
aktion einen anderen Server (B) hinzufügt, um

an der Transaktion teilzunehmen;
Mittel zum Bestimmen eines Commit-Servers
(106) aus mehreren Servern, wobei der Com-
mit-Server ein Transaktionskoordinator (214)
ist, der für ein Koordinieren der Transaktion ver-
antwortlich ist, wenn die Transaktion übergeben
wird;
wobei der Client während der aktiven Phase
konfiguriert ist, die Transaktion zu verwalten und
Informationen darüber an den Transakti-
onskoordinator weiterzureichen, welche Server
an der Transaktion teilnehmen;
wobei der Transaktionskoordinator konfiguriert
ist, eine Commit-Anforderung (132) von dem
Client zu empfangen, wodurch eine Verantwort-
lichkeit für ein Übergeben der Transaktion an
den Commit-Server delegiert wird, so dass der
Commit-Server die Transaktion durch die Com-
mit-Phase auf den teilnehmenden Servern be-
wegt, um die Transaktion an die teilnehmenden
Server zu übergeben, ohne dass der Client an
einem weiteren Teil in dem Commit-Prozess be-
teiligt ist; und
wobei der Commit-Server konfiguriert ist, das
Ergebnis des Übergebens an den Client zu kom-
munizieren.

13. System nach Anspruch 12, wobei der erste Server,
der von den mehreren Servern kontaktiert wird, als
der Commit-Server bezeichnet wird.

14. System nach Anspruch 12, wobei der Commit-Ser-
ver die Transaktion durch die Vorbereitungs-, Pro-
tokollier- und Commit-Phase an den teilnehmenden
Servern bewegt.

15. System nach Anspruch 12, wobei der Commit-Ser-
ver die Übergabe an den Client zurückgibt.

16. System nach Anspruch 12, wobei der Commit-Ser-
ver eine Transaktionsspeicherung (614) zum Spei-
chern der Transaktion vor der Übergabe umfasst.

17. System nach Anspruch 16, wobei der Commit-Ser-
ver einen Rollback-Prozessor (616) zum Zurückset-
zen der Transaktion umfasst, wenn die Übergabe
der Transaktion an den teilnehmenden Server miss-
lingen sollte.

18. System nach Anspruch 12, wobei jeder der mehre-
ren Server als der Transaktionskoordinator agieren
kann.

19. System nach Anspruch 12, wobei der Client eine ak-
tive Phase umfasst und das System während der
aktiven Phase einen Zeitgeber unterhält, der die ak-
tive Phase der Transaktion begrenzt, und die Trans-
aktion zurücksetzt, wenn sie nicht innerhalb eines
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bestimmten Zeitbegrenzungsintervalls beendet
wird.

20. System nach Anspruch 12, wobei der Client eine ak-
tive Phase umfasst und das System während der
aktiven Phase alle Kommunikation mit den Servern
nachverfolgt und sicherstellt, dass es keine unerle-
digten Kommunikationsanforderungen gibt, wenn
die Transaktion übergeben wird.

21. System nach Anspruch 12, wobei ein teilnehmender
Server auch der Commit-Server ist.

22. System nach Anspruch 12, wobei ein teilnehmender
Server nicht der Commit-Server ist.

Revendications

1. Procédé de traitement de transactions qui permet
de déléguer à un serveur de validation la responsa-
bilité de la validation d’une transaction entre un client
et une pluralité de serveurs participants, le procédé
comprenant les étapes suivantes :

recevoir d’un client (102) une transaction qui
comprend au moins un serveur participant (A),
où le client, pendant une phase active (120) de
la transaction, ajoute un autre serveur (B) pour
participer à la transaction ;
déterminer, parmi une pluralité de serveurs, un
serveur de validation (106), ledit serveur de va-
lidation étant un coordinateur de transaction
(214) responsable de la coordination de ladite
transaction lorsque la transaction est validée ;
au cours de la phase active, le client gère la
transaction et transmet des informations sur les
serveurs qui participent à la transaction au coor-
dinateur de transaction ;
recevoir, au niveau du coordinateur de transac-
tion, une demande de validation (132) du client,
déléguant ainsi au serveur de validation la res-
ponsabilité de la validation de la transaction, de
manière à ce que le serveur de validation fasse
progresser la transaction vers la phase de vali-
dation sur les serveurs participants pour valider
ladite transaction au niveau des serveurs parti-
cipants sans que le client ne participe davantage
au processus de validation ; et communiquer,
par le serveur de validation, le résultat de ladite
validation audit client.

2. Procédé selon la revendication 1, dans lequel le pre-
mier serveur contacté de ladite pluralité de serveurs
est désigné comme serveur de validation.

3. Procédé selon la revendication 1, dans lequel ledit
serveur de validation fait progresser ladite transac-

tion vers les phases de préparation, d’enregistre-
ment et de validation au niveau des serveurs parti-
cipants.

4. Procédé selon la revendication 1, dans lequel ledit
serveur de validation renvoie la validation au client.

5. Procédé selon la revendication 1, dans lequel ledit
serveur de validation comprend un stockage de tran-
saction (614) pour stocker ladite transaction avant
validation.

6. Procédé selon la revendication 5, dans lequel ledit
serveur de validation comprend un processeur de
retour en arrière (616) pour revenir en arrière sur
ladite transaction si ladite transaction n’était pas va-
lidée au niveau desdits serveurs participants.

7. Procédé selon la revendication 1, dans lequel cha-
cun de ladite pluralité de serveurs peut agir en tant
que coordinateur de transaction.

8. Procédé selon la revendication 1, dans lequel ledit
client comprend une phase active, et le procédé
comprend, au cours de la phase active, de maintenir
un minuteur qui limite la phase active de ladite tran-
saction, et de revenir en arrière sur ladite transaction
si elle ne prenait pas fin dans un intervalle de temps
spécifié.

9. Procédé selon la revendication 1, dans lequel ledit
client comprend une phase active, et le procédé
comprend, au cours de la phase active, de suivre
toutes les communications avec les serveurs et de
garantir qu’il n’y a pas de demandes de communi-
cation en suspens lorsque ladite transaction est va-
lidée.

10. Procédé selon la revendication 1, dans lequel un ser-
veur participant est également le serveur de valida-
tion.

11. Procédé selon la revendication 1, dans lequel un ser-
veur participant n’est pas le serveur de validation.

12. Système de traitement de transactions qui permet
de déléguer à un serveur de validation la responsa-
bilité de la validation d’une transaction entre un client
et une pluralité de serveurs participants, le système
comprenant :

des moyens pour recevoir d’un client (102) une
transaction qui comprend au moins un serveur
participant (A), où le client, pendant une phase
active (120) de la transaction, ajoute un autre
serveur (B) pour participer à la transaction ;
des moyens pour déterminer, parmi une plura-
lité de serveurs, un serveur de validation (106),
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ledit serveur de validation étant un coordinateur
de transaction (214) responsable de la coordi-
nation de ladite transaction lorsque la transac-
tion est validée ;
où le client, au cours de la phase active, est con-
figuré pour gérer la transaction et pour trans-
mettre des informations sur les serveurs qui par-
ticipent à la transaction au coordinateur de
transaction ;
où le coordinateur de transaction est configuré
pour recevoir une demande de validation (132)
du client, déléguant ainsi au serveur de valida-
tion la responsabilité de la validation de la tran-
saction, de manière à ce que le serveur de va-
lidation fasse progresser la transaction vers la
phase de validation sur les serveurs participants
pour valider ladite transaction au niveau des ser-
veurs participants sans que le client ne participe
davantage au processus de validation ; et
où le serveur de validation est configuré pour
communiquer le résultat de ladite validation
audit client.

13. Système selon la revendication 12, dans lequel le
premier serveur contacté de ladite pluralité de ser-
veurs est désigné comme serveur de validation.

14. Système selon la revendication 12, dans lequel ledit
serveur de validation fait progresser ladite transac-
tion vers les phases de préparation, d’enregistre-
ment et de validation au niveau des serveurs parti-
cipants.

15. Système selon la revendication 12, dans lequel ledit
serveur de validation renvoie la validation au client.

16. Système selon la revendication 12, dans lequel ledit
serveur de validation comprend un stockage de tran-
saction (614) pour stocker ladite transaction avant
validation.

17. Système selon la revendication 16, dans lequel ledit
serveur de validation comprend un processeur de
retour en arrière (616) pour revenir en arrière sur
ladite transaction si ladite transaction n’était pas va-
lidée au niveau desdits serveurs participants.

18. Système selon la revendication 12, dans lequel cha-
cun de ladite pluralité de serveurs peut agir en tant
que coordinateur de transaction.

19. Système selon la revendication 12, dans lequel ledit
client comprend une phase active et, au cours de la
phase active, le système maintient un minuteur qui
limite la phase active de ladite transaction, et revient
en arrière sur ladite transaction si elle ne prenait pas
fin dans un intervalle de temps spécifié.

20. Système selon la revendication 12, dans lequel ledit
client comprend une phase active et, au cours de la
phase active, le système suit toutes les communica-
tions avec les serveurs et garantit qu’il n’y a pas de
demandes de communication en suspens lorsque
ladite transaction est validée.

21. Système selon la revendication 12, dans lequel un
serveur participant est également le serveur de va-
lidation.

22. Système selon la revendication 12, dans lequel un
serveur participant n’est pas le serveur de validation.

25 26 



EP 1 417 585 B1

15



EP 1 417 585 B1

16



EP 1 417 585 B1

17



EP 1 417 585 B1

18



EP 1 417 585 B1

19



EP 1 417 585 B1

20



EP 1 417 585 B1

21



EP 1 417 585 B1

22



EP 1 417 585 B1

23



EP 1 417 585 B1

24



EP 1 417 585 B1

25



EP 1 417 585 B1

26



EP 1 417 585 B1

27

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 10196297 A [0002]
• WO 60306100 A [0002]
• WO 60308753 A [0002]

• GB 2335517 A [0034]
• US 5958004 A [0035]

Non-patent literature cited in the description

• VOGLER et al. The Transaction Internet Protocol in
Practice: Reliability for WWW Applications. Internet
Workshop, 1999, ISBN 978-0-7803-5925-3 [0036]


	bibliography
	description
	claims
	drawings
	cited references

