JBoss Transactions API 4.2

Programmers Guide

JBTA-PG-3/22/06

JBTA-PG-3/22/06 i



Legal Notices
The information contained in this documentation is subject to chanigeutvnotice.

JBoss Inc. makes no warranty of any kind with regard to this mateghlding, but not limited to, the
implied warranties of merchantability and fitness for a partiquiepose. JBoss Inc. shall not be liable for
errors contained herein or for incidental or consequential damagennection with the furnishing,
performance, or use of this material.

Java™ and J2EE is a U.S. trademark of Sun Microsystems, Inc. bfi®@a@nd Windows NT® are
registered trademarks of Microsoft Corporation. Oracle®regstered U.S. trademark and Oracle9™,
Oracle9 Server™ Oracle9 Enterprise Edition™ are trademarksasfeOCorporation. Unix is used here
as a generic term covering all versions of the UNIX® operatystem. UNIX is a registered trademark in
the United States and other countries, licensed exclusively thro@peK/Company Limited.

Arjuna is a trademark of Hewlett-Packard Company and used here icedeel
Copyright

JBoss, Home of Professional Open Source Copyright 2006, JBossthindavidual contributors as
indicated by the @authors tag. All rights reserved.

See the copyright.txt in the distribution for a full listing of individaahtributors. This copyrighted
material is made available to anyone wishing to use, modify, copgdmtribute it subject to the terms
and conditions of the GNU General Public License, v. 2.0. This prograntribwtisd in the hope that it
will be useful, but WITHOUT A WARRANTY; without even the implied warranfy
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

See the GNU General Public License for more details. You dimawve received a copy of the GNU
General Public License, v. 2.0 along with this distribution; if not, writheéd-ree Software Foundation,
Inc., 51 Franklin Street, Fifth Floor, Boston, * MA 02110-1301, USA.

Software Version

JBoss Transactions API 4.2

Restricted Rights Legend

Use, duplication, or disclosure is subject to restrictions as $ktifocontract subdivision (c)(1)(ii) of the
Rights in Technical Data and Computer Software clause 52.227-FAR14.

© Copyright 2006 JBoss Inc.



About This GUIde ......cccooviiiiiii 5
What This Guide Contains............cccccceveeeennnns 5
AUdIENCE ... 5
Prerequisites..........ccccvvviviiieeiieeeeeeeeeeeeiies 5
Organization ..........ccceeeeeeeeieeeieee e 5
Documentation Conventions....................eeeee. 6
Additional Documentation............ccccceeeeeeeennn. 6
Contacting Us ..., 7

An introduction to the JTA ..o, 9
The Java Transaction APl.........cccccccoviiiviinnne. 9

TranSactionS..........oocvvviiiiiiiee e 11
The AP ... 11
UserTransaction...........cccvvveeeeeieeeeessisiiiieeen 11
TransactionManager ............cccceeeeeeeeeeeeeaneenn. 11
Suspending and resuming a transaction........ 12
The Transaction interface ............cccccvvveeeeennn. 13
Resource enlistment................cc. 13
Transaction synchronization........................ 14
Transaction equality............ccccceevvvvvvveverennnnnn, 14

The Resource Manager.............cccceeevvevennnnnn, 15
The XAResource interface............ccccuvvvveeennn. 15
Extended XAResource control ..................... 16
Opening a Resource Manager....................... 16
Closing a Resource Manager ............ccccvvvunes 17
Threads of control............oooviiiiiiiiinees 17
Transaction association...................eeeeeeennnnnns 17
Externally controlled connections ................ 18
Resource sharing..........ccccceeeeeeeieeceeeee 18
Local and global transactions ...................... 19
Dynamic Registration...............ccccceevveeeeeen. 19

Transaction rECOVENY .........uuueueeuuiieiiiieeienaeenns 20
Failure reCoVery ........ccovveeeeieeeiiiinnns 20

Recovering non-JBossJTA XAConnections.21

Contents

JDBC and transactions ..........c..ceeveeeeeeeeenennnns 23
Using the transactional JDBC driver............. 23
Managing transactions ............ccccceeeeeeeeieenenn. 23
ReStrictions........cooeeeiiii 23
Transactional drivers............ccccceeveeeeeeiiiiinns 23
Loading driVers ..........ccevvvevveeevveeeiieeiinniiinninnns 24
L67e] o1 1= ol 1 (0] o - J 24
Making the connection.............ccccccvuvevvinennes 25
JIDBC 2.0ttt 25
XADAtaSOUICES.....c.cuvuiieeeiieeiiiie e 25
Java Naming and Directory Interface

(INDI) e 25
Dynamic class instantiation........................... 26
Using the connection...........cccoeeeeeeeeeeeeeeeeen. 27
Connection pooling...........cccoeeeeeeiieeein, 28
Reusing CONNECLIONS ...........cvvvvvvviinniinniiinnnnnns 28
Terminating the transaction........................... 28
AutoCommit.........coooeieiiii e 28
Setting isolation levels................cccc 29

EXamples.......cccciiiie 30
JDBC example .......covvvvvevieiiiiiiiieiee e, 30
Failure recovery example.......ccccoeeeeeiieeienennn. 32

Configuring JBOSSJTA ......ooviiiiiiiieiiieiiiiiiiiiens 37
Configuration options ..............eevvveveiinnnnnnnnnn. 37

Using JBossJTA in application servers......... 38
JBOSS Application Server..............cccoooeee. 38
Configuration ... 38
THE SEIVICES....uuuiiiiiiieeee e 39
Ensuring Transactional Context is

Propagated to the Server..................o.oo.... 39

INAEX i e 40






About This Guide

What This Guide Contains

This document describes how to use the Arjuna Technologies dmé JDBC
implementations, referred to within this document as JBosansactions APl 4.2
(JBOSSJTA).

Audience

This guide is most relevant to engineers who are responfsibl@dministering JBoss
Transactions API 4.2 installations.

Prerequisites

Knowledge of JTA and JDBC.

Organization

This guide contains the following chapters:

Chapter 1, An introduction to the JTA: An introduction to JTA by describing the
concepif the high level interface to manage transactions.

Chapter 2, Transactions:contains an overview of the interfaces defined by JTA
demarcate and manage transactions from the user view and from the iapplicat
server view.

Chapter 3, The Resource Managergives an overview of the way to manage
Resource Managers compliant to the X/Open XA protocol.

Chapter 4, Transaction Recovery:This chapter, gives an overview of the behavior
applied to recovery XA resource managers, and describes information needed by
JBossJTA to manage the recovery.

Chapter 5, JDBC and transaction:This chapter, describes how JBossJTA
supports transactional applications that access databases using JDBC.

Chapter 6, Example:illustrates how to build transactional applications with
JBossJTA- accessing a database with JIDBC and managing recovery.
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Chapter 7, Configuring JBossJTA: describes how to configure JBossJTA
features.

Chapter 8, Using JBossJTA in the application serversdescribes how to use and
configure JBossJTA when embedded in an application server, partici3ady.J

Documentation Conventions

The following conventions are used in this guide:

Convention Description

Italic In paragraph text, italic identifies the titles of documents that are
being referenced. When used in conjunction with the Code text
described below, italics identify a variable that should be replaced
by the user with an actual value.

Bold Emphasizes items of particular importance.
Code Text that represents programming code.
Function | Function A path to a function or dialog box within an interface. For example,

“Select File | Open.” indicates that you should select the Open
function from the File menu.

()and | Parentheses enclose optional items in command syntax. The
vertical bar separates syntax items in a list of choices. For
example, any of the following three items can be entered in this
syntax:

persistPolicy (Never | OnTimer | OnUpdate |

NoMoreOftenThan)
Note: A note highlights important supplemental information.
Caution : A caution highlights procedures or information that is necessary to

avoid damage to equipment, damage to software, loss of data, or
invalid test results.

Table 1 Formatting Conventions

Additional Documentation

In addition to this guide, the following guides are availabliéJBoss Transactions API 4.2
documentation set:

JBoss Transactions API 4zZ&lease NotesProvides late-breaking information
about JBoss Transactions API 4.2.

JBoss Transactions API 4lstallation Guide This guide provides instructions for
installing JBoss Transactions API 4.2.
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About This Guide

JBoss Transactions APl 48dministrators Guide Provides guidance for
administering the system.

Contacting Us

Questions or comments about JBoss Transactions API 4.2shodidebged to our support
team.
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An Iintroduction to the
JTA

The Java Transaction API

The interfaces specified by the many transaction stdadare typically too low-level for
most application programmers. Therefore, Sun Microsystemssshpacified higher-level
interfaces to assist in the development of distributed drdiomial applications. Note, these
interfaces are still low-level, and require, for examgie, grogrammer to be concerned with
state management and concurrency for transactional appilicat addition, they are geared
more for applications which require XA resource integration capabjlrather than the more
general resources which the other APIs allow.

With reference to [JTA99], distributed transaction sewitgically involve a number of
participants:

application serverwhich provides the infrastructure required to support the
application run-time environment which includes transaction state management
e.g., an EJB server.

transaction managemprovides the services and management functions required to
support transaction demarcation, transactional resource management,
synchronisation and transaction context propagation.

resource manage(through a resource adagjgsrovides the application with
access to resources. The resource manager participates in didttitansactions by
implementing a transaction resource interface used by the transactiagento
communicate transaction association, transaction completion and recovery.

a communication resource manager (CRBYpports transaction context
propagation and access to the transaction service for incoming and outgoing
requests.

From the transaction manager’'s perspective, the aatyakimentation of the transaction
services does not need to be exposed; only high-level interfeed to be defined to allow
transaction demarcation, resource enlistment, synchronizatidrrexovery process to be
driven from the users of the transaction services. The JTA is aéhighdpplication interface

! A Resource Adapter is used by an application server entdd connect to a Resource
Manager. JDBC drivers which are used to connect to relatoatabases are examples of
Resource Adapters.
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that allows a transactional application to demarcatesaetion boundaries, and contains also
contains a mapping of the X/Open XA protocol.

Note: the JTA support provided by JBossJTA is compliant with the 1.0.1
specification.
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Transactions

Transactions

The API

The Java Transaction API consists of three elementgglalevel application transaction
demarcation interface, a high-level transaction managerface intended for application
server, and a standard Java mapping of the X/Open XA ptatdeaded for transactional
resource manager. All of the JTA classes and interfacesur within the

javax.transaction package, and the correspondii@pssJTAmplementations within the
com.arjuna.ats.jta package.

UserTransaction

The UserTransaction interface provides applications with the ability to control

transaction boundaries. It has methods for beginning, commigmyrolling back top-level
transactions: nested transactions are not supported, lkegin throws the
NotSupportedException when the calling thread is already associated with a traosact
UserTransaction automatically associates newly created transactiotts tve invoking
thread.

Note: In JBossJTA, UserTransactions can be obtained from the static
com.arjuna.ats.jta.UserTransaction.userTransaction() method.

In order to select the local JTA implementation it is necessaryrfiorpethe following steps:
1. make sure the property com.arjuna.ats.jta.jtaTMImplementationtis set
com.arjuna.ats.internal.jta.transaction.arjunacore.Transaction Eidmegde.

2. make sure the property com.arjuna.ats.jta.jtaUTImplementation is set to
com.arjuna.ats.internal.jta.transaction.arjunacore.UserTransaatilen|

TransactionManager

The TransactionManager interface allows the application server to control tratisa
boundaries on behalf of the application being managed.

Note: In JBossJTA, transaction manager implementations can be obtained from
the static
com.arjuna.ats.jta. TransactionManager.transactionMa nag
er method.

The Transaction Manager maintains the transaction contextassoaevith threads as part of
its internal data structure. A thread’s transaction carigeeithemull or it refers to a specific
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global transaction. Multiple threads may be associated witlsahe global transaction. As
noted above, nested transactions are not supported.

Each transaction context is encapsulated Byaasaction object, which can be used to
perform operations which are specific to the targetstation, regardless of the calling
thread’s transaction context.

The begin  method of TransactionManager starts a new top-level transaction and
associates the transaction context with the calling thriéatie calling thread is already
associated with a transaction then it throwsNb&SupportedException

The getTransaction method returns thelransaction object that represents the
transaction context currently associated with the callingatthr This object can be used to
perform various operations on the target transaction, described later

Thecommit method is used to complete the transaction currently asseidth the calling
thread. After it returns, the calling thread is associated with no transacfi@mmit is
called when the thread is not associated with any transactintext, the TM throws an
exception. In some implementation, the commit operation igiatesl to the transaction
originator only. If the calling thread is not allowed to caitime transaction, the TM throws
an exceptionJBossJTAdoes not currently impose any restriction on the abilitthofads to
terminate transactions.

Therollback method is used to rollback the transaction associatedhatburrent thread.
After therollback method completes, the thread is associated with no transaction.

Caution: Each Xid that JBossTS creates must have a unique node identifier
encoded within it and JBossTS will only recover transactions and states
that match a specified node identifier. The node identifier to use should
be provided to JBossTS via the
com.arjuna.ats.arjuna.xa.nodeldentifier property. You must
make sure this value is unique across your JBossTS instances. If you do
not provide a value, then JBossTS will fabricate one and report the value
via the logging infrastructure.

Suspending and resuming a transaction

The JTA supports the concept of a thread temporarily susgeadd resuming transactions
to enable it to perform non-transactional work. Téespend method is called to
temporarily suspend the current transaction that is adedcwith the calling thread, i.e., so
that the thread is no longer operating within its scopneltthread is not associated with any
transaction, awull  object reference is returned; otherwise, a valihsaction object is
returned. Théfransaction object can later be passed to thkeume method to reinstate
the transaction context.

Theresume method associates the specified transaction context kdtledlling thread. If
the transaction specified is a valid transaction, the tréineacontext is associated with the
calling thread; otherwise, the thread is associated with no traorsacti
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Transactions

Note: if resume is invoked when the calling thread is already associated with
another  transaction, the Transaction Manager throws the
lllegalStateException exception.

Transaction tobj = TransactionManager.suspend();

TransactionManager.resume(tobj);

Note: some transaction manager implementations allow a suspended
transaction to be resumed by a different thread. This feature is not
required by JTA, but JBossJTA does support this.

When a transaction is suspended the application server naiseedhat the resources in use
by the application are no longer registered with the suspended transedtien a resource is
de-listed this triggers the Transaction Manager to infim@resource manager to disassociate
the transaction from the specified resource object. Wieapplication’s transaction context
is resumed, the application server must ensure that therces in use by the application are
again enlisted with the transaction. Enlisting a resour@rasult of resuming a transaction
triggers the Transaction Manager to inform the resoor@eager to re-associate the resource
object with the resumed transaction.

The Transaction interface

TheTransaction interface allows operations to be performed on the transaas$®ociated
with the target object. Every top-level transaction isoamted with oneTransaction
object when the transaction is created. Tlasaction object can be used to:

enlist the transactional resources in use by the application.
register for transaction synchronization call backs.
commit or rollback the transaction.

obtain the status of the transaction.

The commit  and rollback methods allow the target object to be committed or rolled
back. The calling thread is not required to have the sameagton associated with the
thread. If the calling thread is not allowed to committth@saction, the transaction manager
throws an exception. At preselBossJTAloes not impose restrictions on threads terminating
transactions.

Resource enlistment

Transactional resources such as database connectionsypégally managed by the
application server in conjunction with some resource adapi optionally with connection
pooling optimization. In order for an external transactionnager to co-ordinate
transactional work performed by the resource managersagplication server must enlist
and de-list the resources used in the transaction. Theserces (participants) are enlisted
with the transaction so that they can be informed whenrémsdction terminates, e.g., are
driven through the two-phase commit protocol.
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As stated previously, the JTA is much more closely integravith the XA concept of
resources than the arbitrary objects. For each resouroseirby the application, the
application server invokes thenlistResource method with anXAResource object
which identifies the resource in use. See Chapter 4 foilsdetahow the implementation of
the XAResource can affect recovery in the event of a failure.

The enlistment request results in the transaction mamageming the resource manager to
start associating the transaction with the work perforthemigh the corresponding resource.
The transaction manager is responsible for passing the pajgeo flag in its
XAResource.start method call to the resource manager.

The delistResource method is used to disassociate the specified resource tirem
transaction context in the target object. The applicatiovesenvokes the method with the
two parameters: th8AResource object that represents the resource, and a flag to irdicat
whether the operation is due to the transaction being sispdrVSUSPEND a portion of

the work has failedT(MFAIL), or a hormal resource release by the applicalittsYCCESS

The de-list request results in the transaction manageming the resource manager to end
the association of the transaction with the taXgResource . The flag value allows the
application server to indicate whether it intends to cbaek to the same resource whereby
the resource states must be kept intact. The transactioagerapasses the appropriate flag
value in itsXAResource.end  method call to the underlying resource manager.

Transaction synchronization

Transaction synchronization allows the application servéetaotified before and after the
transaction completes. For each transaction started,piplecadtion server may optionally
register aSynchronization call back object to be invoked by the transaction manager:

ThebeforeCompletion method is called prior to the start of the two-phase
transaction complete process. This call is executed in the sameti@msantext
of the caller who initiates tHEransactionManager. commit or the call is
executed with no transaction contextifnsaction.commit is used.

TheafterCompletion method is called after the transaction has completed. The
status of the transaction is supplied in the parameter. This method iseeixecu
without a transaction context.

Transaction equality

The transaction manager implements Tihansaction ~ object'sequals method to allow
comparison between the target object and anothafsaction object. Theequals
method should returtrue if the target object and the parameter object both tefdre same
global transaction.

Transaction txObj = TransactionManager.getTransaction();
Transaction someOtherTxObj = ..

boolean isSame = txObj.equals(someOtherTxObj);
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The Resource Manager

The Resource Manager

The XAResource interface

Whereas some transaction specifications and systems degj@eeric resource which can be
used to register arbitrary resources with a transactionJTheis much more XA specific.
The javax.transaction.xa.XAResource interface is a Java mapping of the XA
interface. ThexAResource interface defines the contract between a Resource déarad

a Transaction Manager in a distributed transaction processingonment. A resource
adapter for a resource manager implementX#resource interface to support association
of a top-level transaction to a resource such as a relationbbdata

The XAResource interface can be supported by any transactional resourcecadagit is
intended to be used in an environment where transactionsoatelied by an external
transaction manager, e.g., a database management systeapplcation may access data
through multiple database connections. Each database donnectassociated with an
XAResource object that serves as a proxy object to the underlyisguree manager
instance. The transaction manager obtainsXaResource for each resource manager
participating in a top-level transaction. It usesdtaet  method to associate the transaction
with the resource, and it uses thed method to disassociate the transaction from the
resource.

The resource manager is responsible for associatingathgattion with all work performed
on its data between thstart andend invocations. At transaction commit time, these
transactional resource managers are informed by the ¢cteomsenanager to prepare, commit,
or rollback the transaction according to the two-phase commit ptotoco

In order to be better integrated with Java, ¥#d&Resource differs from the standard XA
interface in the following ways:

The resource manager initialization is done implicitly by the resoulagter when
the resource (connection) is acquired. There isanopen equivalent.

Rmid is not passed as an argument. Belid is represented by a separate
XAResource object.

Asynchronous operations are not supported because Java supports multi-threaded
processing and most databases do not support asynchronous operations.

Error return values that are caused by the transaction manageipéenpandling
of theXAResource object are mapped to Java exceptions via#Exception
class.

The DTP concept of “Thread of Control” maps to all Java threads thatare g
access to thEAResource andConnection  objects. For example, it is legal for
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two different threads to perform th&art andend operations on the same
XAResource object.

Extended XAResource control

By default, whenever akAResource object is registered with a JTA compliant transaction
service, you have no control over the order in which it bellinvoked during the two-phase
commit protocol, with respect to othBAResource objects. InJBossTShowever, there is

support for controlling the order via the two interfaces
com.arjuna.ats.jta.resources.StartXAResource and
com.arjuna.ats.jta.resources.EndXAResource . By inheriting yourXAResource

instance from either of these interfaces, you control veneth instance of your class will be
invoked first or last, respectively.

Note: Only one instance of each interface type may be registered with a specific
transaction.

In the TxCore manual we discussed the Last Resource Coaptiihization (LRCO),
whereby a single resource that is only one-phase aware (abesupport prepare), can be
enlisted with a transaction that is manipulating two-phase awar#icipants. This
optimization is also supported within the JTA aspedBissTS

In order to use the LRCO, your XAResource implementation nmedend the

com.arjuna.ats.jta.resources.LastResourceCommitOpti misation marker
interface (it provides no methods). When enlisting the resourea
Transaction.enlistResource , JBossTSwill ensure that only a single instance of this

type of participant is used within each transaction. Your resowill be driven last in the
commit protocol: no invocation of prepare will occur.

Note: An attempt to enlist more than one instance of a
LastResourceCommitOptimisation class will fail and false will be returned
from Transaction.enlistResource.

In order to utilize the LRCO in a distributed environment,sitnecessary to disable
interposition support. It is still possible to use implicit context pgagian.

Opening a Resource Manager

The X/Open XA interface requires that the transactionageninitialize a resource manager
(xa_open ) prior to any otheka_ calls. JTA requires initialization of a resource mandager
be embedded within the resource adapter that representsesbarce manager. The
transaction manager does not need to know how to inéi@iresource manager; it is only
responsible for informing the resource manager about whstatiband end work associated
with a transaction and when to complete the transactionrédmeirce adapter is responsible
for opening (initializing) the resource manager when tirenection to the resource manager
is established.

16 JBTA-PG-03/22/06



The Resource Manager

Closing a Resource Manager

A resource manager is closed by the resource adapter rasulh of destroying the
transactional resource. A transaction resource at tloeines adapter level is comprised of
two separate objects:

An XAResource object that allows the transaction manager to start and end the
transaction association with the resource in use and to coordinatetiams
completion process.

A connection object that allows the application to perform operations on the
underlying resource (for example, JDBC operations on an RDBMS).

Once opened, the resource manager is kept open until thercesis released (closed)
explicitly. When the application invokes the connectiodisse method, the resource
adapter invalidates the connection object reference that held by the application and
notifies the application server about the close. The tctiogamanager should invoke the
XAResource.end  method to disassociate the transaction from that connection.

Theclose notification allows the application server to perform any asagy cleanup work
and to mark the physical XA connection as free for reuse, if ctiongooling is in place.

Threads of control

The X/Open XA interface specifies that the transactissociation relatexh calls must be
invoked from the same thread context. This thread-of-controlreggant is not applicable to
the object-oriented component-based application run-time emvéot, in which application
threads are dispatched dynamically at method invocation tinfeer®it threads may be
using the same connection resource to access the resoanegyer if the connection spans
multiple method invocation. Depending on the implementation of gpdication server,
different threads may be involved with the sax#e&Resource object. The resource context
and the transaction context may be operated independentad ttwetext. This means that it
is possible for different threads to be invokingdteet andend methods.

If the application server allows multiple threads to usingle XAResource object and the
associated connection to the resource manager, it isepormsibility of the application
server to ensure that there is only one transactiontameociated with the resource at any
point of time. Thus th&XAResource interface requires that the resource managers be able to
support the two-phase commit protocol from any thread context.

Transaction association

Transactions are associated with a transactional resauscéhe start method, and
disassociated from the resource viaghd method. The resource adapter is responsible for
internally maintaining an association between the resooom®ection object and the
XAResource object. At any given time, a connection is associated witihgle transaction,

or it is not associated with any transaction at all. BeeaJTA does not support nested
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transactions it is an error for thstart method to be invoked on a connection that is
currently associated with a different transaction.

Interleaving multiple transaction contexts using the sameuresomay be done by the
transaction manager as longsast andend are invoked properly for each transaction
context switch. Each time the resource is used with a différ@msaction, the methaghd
must be invoked for the previous transaction that was adedcivith the resource, and
start  must be invoked for the current transaction context.

Externally controlled connections

For transactional application whose transaction statesianaged by an application server,
its resources must also be managed by the applicatiorr sertiegat transaction association is
performed properly. If an application is associated witlhaasaction, it is an error for the
application to perform transactional work through the ection without having the
connection’s resource object already associated withlétalgransaction. The application
server must ensure that ti@dResource object in use is associated with the transaction.
This is done by invoking th&ransaction.enlistResource method.

If a server side transactional application retainsatalshse connection across multiple client
requests, the application server must ensure that befgratahitng a client request to the
application thread, the resource is enlisted with the apiplicatcurrent transaction context.
This implies that the application server manages the ctonegesource usage status across
multiple method invocations.

Resource sharing

When the same transactional resource is used to intenealiiple transactions, it is the

responsibility of the application server to ensure that onby transaction is enlisted with the
resource at any given time. To initiate the transactionnubrprocess, the transaction
manager is allowed to use any of the resource objectsectthto the same resource
manager instance. The resource object used for the tvgagloanmit protocol does not need
to have been involved with the transaction being completed.

The resource adapter must be able to handle multiple thieamlsng the XAResource
methods concurrently for transaction commit processingekample, with reference to the
code below, suppose we have a transactional reseurc&lobal transactiorxidl was
startedand endedvith r1. Then a different global transactiai2 is associated witlnl. In
the meanwhile, the transaction manager may start the twae ptammit process fotidl
usingrl or any other transactional resource connected to the sEsoerce manager. The
resource adapter needs to allow the commit process txdmuted while the resource is
currently associated with a different global transaction.

XAResource xares = rl.getXAResource();

xares.start(xid1); // associate xid1 to the connection

xares.end(xidl1); // disassociate xid1 to the connection
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The Resource Manager

xares.start(xid2); // associate xid2 to the connection
/I While the connection is associated with xid2,

I/l the TM starts the commit process for xid1

status = xares.prepare(xidl);

xares.commit(xidl, false);

Local and global transactions

The resource adapter must support the usage of both locgladad transactions within the
same transactional connection. Local transactions asdctions that are started and
coordinated by the resource manager internally. XAResource interface is not used for
local transactions. When using the same connection to perbmth local and global
transactions, the following rules apply:

The local transaction must be committed (or rolled back) beforengtartjlobal
transaction in the connection.

The global transaction must be disassociated from the connection before any local
transaction is started.

Dynamic Registration

Dynamic registration is not supporteddAResource because of the following reasons:

In the Java component-based application server environment, connections to the
resource manager are acquired dynamically when the application éxpligitests

a connection. These resources are enlisted with the transaction manageecied
basis.

If a resource manager requires a way to dynamically register itstavtink global
transaction, the implementation can be done at the resource adegiteidea
private interface between the resource adapter and the underlyoogeceemanager.
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Transaction recovery

Failure recovery

During recovery, the Transaction Manager needs to be aldemimunicate to all resource
managers that are in use by the applications in the syBmmeach resource manager, the
Transaction Manager uses th@&Resource.recover method to retrieve the list of
transactions that are currently in a prepared or heuatisticompleted state. Typically, the
system administrator configures all transactional resotac®ries that are used by the
applications deployed on the system. An example of such arceséactory is the JDBC
XADataSource object, which is a factory for the JDB@\Connection  objects.

BecauseXAResource objects are not persistent across system failures,Tthesaction
Manager needs to have some way to acquireXtkiResource objects that represent the
resource managers which might have participated in theatrttmss prior to the system
failure. For example, a Transaction Manager might, throughudes of JNDI lookup
mechanism, acquire a connection from each of the transattiesource factories, and then
obtain the correspondingAResource object for each connection. The Transaction Manager
then invokes th&XAResource.recover  method to ask each resource manager to return the
transactions that are currently in a prepared or heuristcathpleted state.

Note: When running XA recovery it is necessary to tell JBossTS which types of
Xid it can recover. Each Xid that JBossTS creates has a unique node
identifier encoded within it and JBossTS will only recover transactions
and states that match a specified node identifier. The node identifier to
use should be provided to JBossTS via a property that starts with the
name com.arjuna.ats.jta.xaRecoveryNode ; multiple values may
be provided. A value of *' will force JBossTS to recover (and possibly
rollback) all transactions irrespective of their node identifier and should be
used with caution.

If using theJBossJTAIDBC 2.0 driver, theldBossJTAwill take care of allXAResource
crash recovery automatically. Otherwise one of thefdllg recovery mechanisms will be
used:

If the XAResource is serializable, then the serialized form will be saved during
transaction commitment, and used during recovery. It is assumed that dadagcr
XAResource is valid and can be used to drive recovery on the associated database.

Thecom.arjuna.ats.jta.recovery.XAResourceRecovery .
com.arjuna.ats.jta.recovery.XARecoveryResourceManag er and
com.arjuna.ats.jta.recovery.XARecoveryResource interfaces are used.
These are documented in thieBC chapter®n failure recovery
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Note: In JBossTS 3.3 the interface XAConnectionRecovery was deprecated in
favor of XAResourceRecovery. Users are encouraged to move to his new
interface.

Recovering non-JBossJTA XAConnections

When recovering from failuregBossJTArequires the ability to reconnect to databases that
were in use prior to the failures in order to resolve amfstanding transactions. Most
connection information will be saved by the transactioniserduring its normal execution,
and can be used during recovery to recreate the connectiarevidr, it is possible that not
all such information will have been saved prior to aufail(for example, a failure occurs
before such information can be saved, but after the datadmemmection is used). In order to
recreate those connections it is necessary to provide nmptations of the following
JBossJTAinterface com.arjuna.ats.jta.recovery.XAResourceRecovery , one for
each database that may be used by an application.

Note: if using the transactional JDBC 2.0 driver provided with JBossJTA, then
no additional work is necessary in order to ensure that recovery occurs.

To inform the recovery system about each of X#®ResourceRecovery instances, it is
necessary to specify their class names through propertgbiesi Any property variable
found in the properties file, or registered at runtime, cWwhistarts with the name
com.arjuna.ats.jta.recovery.XAResourceRecowglybe assumed to represent one of these
instances, and its value should be the class name. For example:

com.arjuna.ats.jta.recovery.XAResourceRecoveryOracle=com.foo.barRecovery

Additional information that will be passed to the instancenihés created may be specified
after a semicolon:

com.arjuna.ats.jta.recovery.XAResourceRecoveryOracle=com.foo.barRecovery;my
Data=hello

Any errors will be reported during recovery.

public interface XAResourceRecovery
public XAResource getXAResource () throws SQLException;
public boolean initialise (String p);

public boolean hasMoreResources ();

k

Each method should return the following information:

initialise: once the instance has been created, any additional information which
occurred on the property value (anything found after the first semi-coldjewil
passed to the object. The object can then use this information in an imfz&ore
specific manner to initialise itself, for example.
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hasMoreResourcesachXxAResourceRecovery implementation may provide
multiple XAResource instances. Before any call §etXAResource is made,
hasMoreResources is called to determine whether there are any further
connections to be obtained. If this retufalse getXAResource will not be called
and the instance will not be used further.

getXAResourcaeturns an instance of tixéResource object. How this is created
(and how the parameters to its constructors are obtained) is up to the
XAResourceRecovery implementation. The parameters to the constructors of this
class should be similar to those used when creating the initial dridetta source,
and should obviously be sufficient to create n&Resources that can be used to
drive recovery.
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JDBC and transactions

Using the transactional JDBC driver

JBossJTAsupports the construction of both local and distributed tréinsat applications

which access databases using the JDBC 2.0 APIs. JDBC 2.0 supmepghase commit of

transactions, and is similar to the XA X/Open standard.JO®C 2.0 support is found in the
com.arjuna.ats.jdbc package.

The JDBC 2.0 support has been tested with the following drivers and slegaba

Merant’s Sequelink 5.1 with Oracle 8.1.6
Cloudscape 3.6 with Cloudscape’s own database.
Oracle 8.1.6/8.1.7 native driver

MS SQL Server 2000 native driver

Managing transactions

JBossJTAmust be able to associate work performed on a JDBC coomeeith a specific
transaction. Therefore, implicit transaction propagation andfalirect transaction
management must be used by applications, i.e., for each JDBC tioniiiemust be possible
for JBossJTAo determine the invoking thread’s current transaction context.

Restrictions

The following restrictions are imposed by limitations e tJDBC specifications and by
JBossJTAIo ensure that transactional interactions with JDBC dagsbaan be correctly
managed:

Nested transactions are not supported by JDBC 2.0. If an atiempde to use a JDBC
connection within a subtransacticiBossJTAwiIll throw a suitable exception and no work
will be allowed on that connection. However, if you wish teehaested transactions, then
you can set theom.arjuna.ats.jta.supportSubtransactions property toYES

Transactional drivers

The JBossJTAapproach to incorporating JDBC connections within transasi®to provide
transactional JDBC drivers through which all interactioosuo. These drivers intercept all
invocations and ensure that they are registered with, anehdoly, appropriate transactions.
There is a single type of transactional driver through whicy JDBC driver can be driven;
obviously if the database is not transactional then A@iBperties cannot be guaranteed.
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This driver iscom.arjuna.ats.jdbc.TransactionalDriver , Which implements the
java.sqgl.Driver interface.

Loading drivers
The driver may be directly instantiated and used within an applicatioexample:

TransactionalDriver arjunaJDBC2Driver = new TransactionalDriver();

They can be registered with the JDBC driver managea.§ql.DriverManager ) by
adding them to the Java system properties. jdibedrivers property contains a list of
driver class names, separated by colons, that are loadbd BpBC driver manager when it

is initialized.

/*

* Register the driver via the system properties variable

*"idbc.drivers"

*/

Properties p = System.getProperties();

switch (dbType)

{

case MYSQL.:
p.put(“jdbc.drivers”, "org.gjt.mm.mysql.Driver");
break;

case CLOUDSCAPE:
p.put("jdbc.drivers”, "COM.cloudscape.core.JDBCDriver");

break;

}

System.setProperties(p);
Alternatively, theClass.forName() method may be used to load the driver or drivers:
Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");

Calling Class.forName() will automatically register the driver with the JDBdtiver
manager. It is also possible to explicitly create an instance dDBC driver:

sun.jdbc.odbc.JdbcOdbcDriver drv = new sun.jdbc.odbc.JdbcOdbcDriver();

DriverManager.registerDriver(drv);

When you have loaded a driver, it is available for making a connesiib a DBMS.

Connections

In this section we shall discuss the notion of transadtisdDBC connections, how they are
managed withidBossJTAand the implications on using them within an application.
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Making the connection

Because JDBC connectivity ilBossJTAworks by simply providing a new JDBC driver,
application code can remain relatively the same to thiaénwnot using transactions.
Typically, the application programmer need only start and tereniratsactions.

JDBC 2.0

Before describing the JDBC 2.0 support it is necessary toionettiat the following
properties can be set and passed to XBessJTAdriver (they are all located in the
com.arjuna.ats.jdbc.TransactionalDriver class):

userNamethe user name to use when attempting to connect to the database.
passwordthe password to use when attempting to connect to the database.

createDb if set to true, the driver will attempt to create the database when it
connects. This may not be supported by all JDBC 2.0 implementations.

dynamicClassthis specifies a class to instantiate to connect to the datadthes, r
than using JNDI.

XADataSources

JDBC 2.0 connections are created from appropbateSources . Those connections which
must participate within distributed transactions are obtaifreth XADataSources .
Therefore, when using a JDBC 2.0 drivéBossJTAwill use the appropriat®ataSource
whenever a connection to the database is made. It will then oatRirsources and register
them with the transaction via the JTA interfaces. It isséh¢AResources which the
transaction service will use when the transaction teresniat order to drive the database to
either commit or rollback the changes made via the JDBC coanecti

There are two ways in which tliossJTAIDBC 2.0 support can obtaitADataSources .
These will be explained in the following sections. Note, fonpticity we shall assume that
the JDBC 2.0 driver is instantiated directly by the application.

Java Naming and Directory Interface (JNDI)

In order to allow a JDBC driver to use arbitrdbgtaSources without having to know
specific details about their implementatiormtaSources are typically obtained from
JNDI. A specific(XA)DataSource  can be created and registered with an appropriate JNDI
implementation, and the application (or JDBC driver) can lzitet to and use it. Since JNDI
only allows the application to see tp¢A)DataSource  as an instance of the interface (e.g.,
javax.sgl.XADataSource ) rather than as an instance of the implementation ¢tags
com.mydb.myXADataSource ), the application is not tied at build time to only use aifipec
(XA)DataSource  implementation.

To get theTransactionalDriver class to use a JNDI registergdDataSource it is first
necessary to create th€ADataSource instance and store it in an appropriate JNDI
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implementation. Details of how to do this can be found in theQJRB tutorial available at
JavaSoft. An example is show below:

XADataSource ds = MyXADataSource();

Hashtable env = new Hashtable();

String initialCtx =
PropertyManager.getProperty("Context.INITIAL_CONTEXT_FACTORY");

env.put(Context.INITIAL_CONTEXT_FACTORY, initialCtx);
initialContext ctx = new InitialContext(env);

ctx.bind("jdbc/foo", ds);

Where theContext.INITIAL_CONTEXT_FACTORY property is the JNDI way of specifying
the type of JNDI implementation to use.

Then the application must pass an appropriate connection URL DBt 2.0 driver:

Properties dbProps = new Properties();

dbProps.setProperty(TransactionalDriver.userName, "user");
dbProps.setProperty(TransactionalDriver.password, "password");

TransactionalDriver arjunaJDBC2Driver = new TransactionalDriver();
Connection connection = arjunaJDBC2Driver.connect("jdbc:arjuna:jdbc/foo",
dbProps);

The JNDI URL must be pre-pended wijithbc:arjuna: in order for theArjunaJDBC2Driver
to recognise that th@®ataSource must participate within transactions and be driven
accordingly.

Dynamic class instantiation

Many JDBC 2.0 implementations provide proprietary implememtatif XADataSources

that provide non-standard extensions to the specificationdgr ¢o allow the application to
remain isolated from the actual JDBC 2.0 implementatios ltsing and yet continue to be
able to use these extensiodBpssJTAides the details of these proprietary implementations
using dynamic class instantiation. In addition, the use of JNdtisequired when using this
mechanism because the actual implementation of XthBataSource will be directly
instantiated, albeit in a manner which will not tie an iagibn or driver to a specific
implementation.JBossJTAtherefore has several classes which are for spetifBC 2.0
implementations, and these can be selected at runtime bypglEation setting the
dynamicClasgproperty appropriately:
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Database Type Property Name

Cloudscape 3.6 com.arjuna.ats.internal.jdbc.drivers.clo
udscape_3 6

Sequelink 5.1 com.arjuna.ats.internal.jdbc.drivers.seq
uelink 5 1

Oracle 8.1.6 com.arjuna.ats.internal.jdbc.drivers.ora
cle 816

Table 1: Dynamic Class property values for specific databases.

The application code must specify which dynamic clasq tixesactionalDriver should
instantiate when setting up the connection:

Properties dbProps = new Properties();

dbProps.setProperty(TransactionalDriver.userName, "user");
dbProps.setProperty(TransactionalDriver.password, "password");
dbProps.setProperty(TransactionalDriver.dynamicClass,

"com.arjuna.ats.internal.jdbc.drivers.sequelink_5_0");

TransactionalDriver arjunaJDBC2Driver = new TransactionalDriver();
Connection connection =
arjunaJDBC2Driver.connect("jdbc:arjuna:sequelink://host:port;databaseName=f
00", dbProperties);

Using the connection

Once the connection has been established (for example, udihg
java.sgl.DriverManager.getConnection method), all operations on the connection
will be monitored byJBossJTANote, it is not necessary to use the transactional caonect
within transactions. If a transaction is not present when dbnnection is used, then
operations will be performed directly on the database.

Note: JDBCdoes not support subtransactions.

Transaction timeouts can be used to automatically tetenim@nsactions should the
connection not be terminated within an appropriate period.

JBossJTAconnections can be used within multiple different transastsimultaneously, i.e.,
different threads, with different notions of the current tratiesa, may use the same JDBC
connection. JBossJTAdoes connection pooling for each transaction within the JDBC
connection. So, although multiple threads may use the sant@ndasof the JDBC
connection, internally this may be using a different conaedtistance per transaction. With
the exception oflose all operations performed on the connection at the application level will
only be performed on this transaction-specific connection.

JBossJTAwill automatically register the JDBC driver connentiwith the transaction via an
appropriate resource . When the transaction terminatesetuarce will be responsible for
either committing or rolling back any changes made he tinderlying database via
appropriate calls on the JDBC driver.
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Once created, the driver and any connection can be usesl sarte way as any other JDBC
driver or connection.

Statement stmt = conn.createStatement();

try
{
stmt.executeUpdate("CREATE TABLE test_table (a INTEGER,b INTEGER)");

}
catch (SQLException e)

// table already exists

}
stmt.executeUpdate("INSERT INTO test_table (a, b) VALUES (1,2)");

ResultSet resl = stmt.executeQuery("SELECT * FROM test_table");

Connection pooling

For each user name and passwalBpssJTAwill maintain a single instance of each
connection for as long as that connection is in use. Subsegeguests for the same
connection will get a reference to the originally ¢eelaconnection, rather than a new
instance. Attempts to close the connection are allowedhbutdnnection will only actually

be closed when all users (including transactions) have dithe&ned with the connection, or

issued close calls.

Reusing connections

Some JDBC drivers allow the reuse of a connection foriphesidlifferent transactions once a
given transaction has completed. Unfortunately this is nobramon feature, and other
drivers require a new connection to be obtained for eachtrawsaction. By default, the
JBossJTAransactional driver will always obtain a new connect@neach new transaction.
However, if an existing connection is available and is otlyeinused, it is possible to make
JBossJTAreuse this connection. In order to do this, tgseconnection=true option
must be specified on the JDBC URL. For example:

jdbc:arjuna:sequelink://host:port;databaseName=foo;reuseconnection=true

Terminating the transaction

Whenever a transaction terminates (either explicitly tg &pplication programmer, or
implicitly when any associated transaction timeout expitea) has a JDBC connection
registered with itJBossJTAwill drive the database (via the JDBC driver) tdtneitcommit or
roll back any changes made to it. This happens transparentlydppheation.

AutoCommit

If AutoCommit of the java.sgl.Connection is set totrue for JDBC 1.0 then the
execution of every SQL statement is a separate top4eresaction, and grouping multiple
statements to be managed within a single OTS transaddiamti possible. Therefore,
JBossJTAwIll disable AutoCommit on JDBC 1.0 connections before they can be used. If
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auto commit is subsequently set to true by the applicati@ossJTAwill raise the
java.sql.SQLEXxception

Setting isolation levels

When using thdBossJTAIDBC driver, it may be necessary to set the undeylyriansaction
isolation level on the XA connection. By default, this is sdb
TRANSACTION_SERIALIZABLE but you may want to set this to something more appropriate
for your application. In order to do this, set ten.arjuna.ats.jdbc.isolationLevel

property to the appropriate isolation level in string form, .,e.g
TRANSACTION_READ_COMMITTHENY TRANSACTION_REPEATABLE_READ

Note: At present this property applies to all XA connections created in the JVM.
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JDBC example

The following code illustrates many of the points describieove (note that for simplicity,
much error checking code has been remove).

public class JDBCTest

public static void main (String[] args)

{
/*
* Register the driver via the system properties variable
* "jdbc.drivers"
*/

Properties p = System.getProperties();

p.put(“jdbc.drivers”, "com.merant.sequelink.jdbc.SequeLinkDriver");

System.setProperties(p);

/*

* Now register the JBossJTA 2.x transactional driver.

*/

try

L o

DriverManager.registerDriver(new

com.arjuna.ats.jdbc.TransactionalDriver());

catch (Exception e)
e.printStackTrace();
System.exit(0);

Connection conn = null;

Connection conn2 = null;

Statement stmt = null; /I non-tx statement
Statement stmtx = null; // will be a tx-statement
Properties dbProperties = new Properties();

try

{
System.out.printin("\nCreating connection to database: "+url);
dbProperties.put(TransactionalDriver.userName, “foo”);
dbProperties.put(TransactionalDriver.password, “bar”);
dbProperties.put(TransactionalDriver.dynamicClass,

“com.arjuna.ats.internal.jdbc.drivers.sequelink_5_0");

conn = DriverManager.getConnection(url, dbProperties);
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conn2 = DriverManager.getConnection(url, dbProperties);
stmt = conn.createStatement(); // non-tx statement

try

stmt.executeUpdate("DROP TABLE test_table");
stmt.executeUpdate("DROP TABLE test_table2");

catch (Exception e)

/I assume not in database.

}

try
{
stmt.executeUpdate("CREATE TABLE test_table (a INTEGER,b

INTEGER)");
stmt.executeUpdate("CREATE TABLE test_table2 (a INTEGER,b
INTEGER)");

catch (Exception e)

{
}

try
{

System.out.printin("Starting top-level transaction.");

com.arjuna.ats.jta.UserTransaction.transactionManager().begin();
stmtx = conn.createStatement(); // will be a tx-statement
System.out.printin("\nAdding entries to table 1.");

stmtx.executeUpdate("INSERT INTO test_table (a, b) VALUES
(1,2)");

ResultSet resl1 = null;
System.out.printin("\nInspecting table 1.");

resl = stmtx.executeQuery("SELECT * FROM test_table");
while (resl.next())

System.out.printin("Column 1: "+res1.getint(1));
System.out.printin("Column 2: "+res1.getint(2));

}

System.out.printin("\nAdding entries to table 2.");
) stmtx.executeUpdate("INSERT INTO test_table2 (a, b) VALUES
B4 resl = stmtx.executeQuery("SELECT * FROM test_table2");
System.out.printin("\nInspecting table 2.");
while (resl.next())

System.out.printin("Column 1: "+resl.getint(1));
System.out.printin("Column 2: "+res1.getint(2));

System.out.print("\nNow attempting to rollback changes.");
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com.arjuna.ats.jta.UserTransaction.transactionManager().rollback();

com.arjuna.ats.jta.UserTransaction.transactionManager().begin();
stmtx = conn.createStatement();
ResultSet res2 = null;

System.out.printin("\nNow checking state of table 1.");

res2 = stmtx.executeQuery("SELECT * FROM test_table");
while (res2.next())

System.out.printin("Column 1: "+res2.getint(1));
System.out.printin("Column 2: "+res2.getint(2));

}

System.out.printin("\nNow checking state of table 2.");

stmtx = conn.createStatement();
res2 = stmtx.executeQuery("SELECT * FROM test_table2");
while (res2.next())

System.out.printin("Column 1: "+res2.getint(1));
System.out.printin("Column 2: "+res2.getint(2));

}

com.arjuna.ats.jta.UserTransaction.transactionManager().commit(true);

catch (Exception ex)

{

ex.printStackTrace();
System.exit(0);

catch (Exception sysEx)
sysEx.printStackTrace();
System.exit(0);

}
}

Failure recovery example

This class implements the XAResourceRecovery interfacXAResources. The parameter
supplied in setParameters can contain arbitrary informatioeseary to initialize the class
once created. In this instance it contains the name of therfyrdpe in which the db
connection information is specified, as well as the nundfeconnections that this file
contains information on (separated by ;).

Caution: This is only an *example* of the sorts of things an XAResourceRecovery
implementer could do. This implementation uses a property file which is
assumed to contain sufficient information to recreate connections used
during the normal run of an application so that we can perform recovery
on them. It is not recommended that information such as user name and
password appear in such a raw text format as it opens up a potential
security hole.
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The db parameters specified in the property file are assumedrtahseformat:

DB_x_DatabaseURL=
DB_x_DatabaseUser=
DB_x_DatabasePassword=

DB_x_DatabaseDynamicClass=

where X is the number of the connection information.

public class BasicXARecovery implements XAResourceRecovery

{

/*
* Some XAResourceRecovery implementations will do their startup work
* here, and then do little or nothing in setDetails. Since this one

needs
* to know dynamic class name, the constructor does nothing.

*/
public BasicXARecovery () throws SQLEXxception

numberOfConnections = 1;
connectionindex = 0;
props = null;

}

/**

* The recovery module will have chopped off this class name already.
* The parameter should specify a property file from which the url,

* user name, password, etc. can be read.

*
*/
public boolean initialise (String parameter) throws SQLException

{
int breakPosition = parameter.indexOf(BREAKCHARACTER);

String fileName = parameter;
if (breakPosition !=-1)

fileName = parameter.substring(0, breakPosition -1);

try

numberOfConnections =
Integer.parselnt(parameter.substring(breakPosition +1));

catch (NumberFormatException e)

{

}
}

jdbcPropertyManager.propertyManager.addPropertiesFile(fileName);

return false;

try
jdbcPropertyManager.propertyManager.loadProperties(true);

props = jdbcPropertyManager.propertyManager.getProperties();
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catch (Exception e)

return false;

}

return true;

}
public synchronized XAResources getXAResource () throws SQLException
JDBC2RecoveryConnection conn = null;

if (hasMoreConnections())

{

connectionlndex++;
conn = getStandardConnection();

if (conn == null)
conn = getJNDIConnection();

if (conn == null)

}
}

return conn.recoveryConnection().getConnection().getXAResource();

}

public synchronized boolean hasMoreResources ()

{

if (connectionindex == numberOfConnections)
return false;

else
return true;

}

private final JDBC2RecoveryConnection getStandardConnection () throws
SQLException

String number = new String(""+connectionindex);

String url = new String(dbTag+number+urlTag);

String password = new String(dbTag+number+passwordTag);

String user = new String(dbTag+number+userTag);

String dynamicClass = new String(dbTag+user+dynamicClassTag);

Properties dbProperties = new Properties();

String theUser = props.getProperty(user);
String thePassword = props.getProperty(password);

if (theUser != null)

dbProperties.put(TransactionalDriver.userName, theUser);
dbProperties.put(TransactionalDriver.password, thePassword);

String dc = props.getProperty(dynamicClass);

if (dc = null)
dbProperties.put(TransactionalDriver.dynamicClass, dc);

return new JDBC2RecoveryConnection(url, dbProperties);
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}

else
return null;

}

private final JDBC2RecoveryConnection getJNDIConnection () throws
SQLException

{

String number = new String(""+connectionindex);

String url = new String(dbTag+jndiTag+number+urlTag);

String password = new String(dbTag+jndiTag+number+passwordTag);

String user = new String(dbTag+jndiTag+number+userTag);

Properties dbProperties = new Properties();

String theUser = props.getProperty(user);
String thePassword = props.getProperty(password);

if (theUser != null)

dbProperties.put(TransactionalDriver.userName, theUser);
dbProperties.put(TransactionalDriver.password, thePassword);

return new JDBC2RecoveryConnection(url, dbProperties);

}

else
return null;

}

private int numberOfConnections;
private int connectionindex;
private Properties props;

private static final String dbTag = "DB_";

private static final String urlTag ="_DatabaseURL";

private static final String passwordTag ="_DatabasePassword";

private static final String userTag ="_DatabaseUser";

private static final String dynamicClassTag = "_DatabaseDynamicClass";
private static final String jndiTag = "INDI_";

/*

* Example:

*

* DB2_DatabaseURL=jdbc\:arjuna\:sequelink\://qa02\:20001
* DB2_DatabaseUser=tester2

* DB2_DatabasePassword=tester

*

DB2_DatabaseDynamicClass=com.arjuna.ats.internal.jdbc.drivers.sequelink_5_1
*
* DB_JNDI_DatabaseURL=jdbc\:arjuna\:;jndi
* DB_JNDI_DatabaseUser=testerl
* DB_JNDI_DatabasePassword=tester
* DB_JNDI_DatabaseName=empay
* DB_JNDI_Host=qa02
* DB_JNDI_Port=20000
*/

private static final char BREAKCHARACTER =";; // delimiter for
parameters

}
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The classcom.arjuna.ats.internal.jdbc.recovery.JDBC2Recovery Connection
may be used to create a new connection to the databasdhessmme parameters that were
used to create the initial connection.
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Configuring JBossJTA

Configuration options

The following table shows the configuration features, wighiault values shown in italics.
For more detailed information, the relevant section numbers ariel@dov

Configuration Name Possible Values Relevant Section
com.arjuna.ats.jta.supportSubtransacti YES/NO Chapter 5

ons

com.arjuna.ats.jta.jtaTMImplementatio com.arjuna.ats.internal.jta.tran  Chapter 2

n saction.arjunacore.Transaction

Managerimple/com.arjuna.ats.i

nternal.jta.transaction.jts.Trans

actionManagerimple
com.arjuna.ats.jta.jtaUTImplementatio = com.arjuna.ats.internal.jta.tran  Chapter 1, Chapter 2
n saction.arjunacore.UserTransa

ctionlmple/com.arjuna.ats.inter

nal.jta.transaction.jts.UserTran

sactionimple
com.arjuna.ats.jta.xaBackoffPeriod
Com.arjuna.ats.jdbc.isolationLevel Any supported JDBC isolation ~ Chapter 5
level.

Table 2: JBossJTA configuration options.
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JBOSS Application Server

Configuration

Service Configuration

The Arjuna Transaction Service is configured primarily thie XML files stored in the etc
directory, but when run as a JBOSS service there are a nwhloenfigurable attributes
available. They are as follows:

TransactionTimeout — The default transaction timeout touded for new transactions.
Specified as an integer in seconds.

StatisticsEnabled — This determines whether or not thesacéion service should gather
statistical information. This information can then be \@dwising the PerformanceStatistics
MBean. Specified as a Boolean. The default is to not gather thimeuion.

PropagateFullContext — This determines whether a fulk&retional context is propagated by
context importer/exporter. If set to false only the current tciosacontext is propagated. If
set to true the full transaction context (including parent transact®ps)pagated.

These attributes are specified as MBean attributes irfjbgs-service.xml file
located in theserver/all/conf directory, e.g.

<mbean code="com.arjuna.ats.jbossatx.jts.TransactionManagerService"
name="jboss:service=TransactionManager">

<attribute name="TransactionTimeout">300</attribute>
<attribute name="StatisticsEnabled">true</attribute>

</mbean>

The transaction service is configurable also via the atandrjuna Transaction Service
property files. These are located in the JBossTS install location thedefc  sub-directory.
These files can be edited manually or through JMX. Eaohepty file is exposed via an
object with the name&om.arjuna.ts.properties and an attribute ofmodule
where module is equal to the name of the module to be configueead,
com.arjuna.ts.properties:module=arjuna.
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The services

There is currently one service offered by the JBOSS iatiegr In this section we shall
discuss what this service does.

TransactionManagerService

The transaction manager service’s main purpose is toeetf®irecovery manager is started.
It also binds the JBossTS JTA transaction manag@ave:./TransactionManager

name with the JNDI provider. This service depends upon tis¢ecege of the CORBA ORB
Service and it must be using JacORB as the underlying ORB impldinenta

There are two instances of this service:

distributed: this uses the JTS enabled transaction manager impleomeateat
hence supports distributed transactions and recovery. To configureethigeus
com.arjuna.ats.jbossatx.jts. TransactionManagerServi ce class. This
is the default configuration.

local: this uses the purely local JTA implementation. To confiduseuse the
com.arjuna.ats.jbossatx.jta. TransactionManagerServi ce class.

Ensuring Transactional Context is Propagated to the Server

It is possible to coordinate transactions from a coordinatoch is not located within the
JBoss server (e.g. using transactions created by an ex@fi&lserver). To ensure the
transaction context is propagated via JRMP invocationsheéo server, the transaction
propagation context factory needs to be explicitly setHerdRMP invoker proxy. This is
done as follows:

JRMPInvokerProxy.setTPCFactory( new
com.arjuna.ats.internal.jbossatx.jts.PropagationContextManager() );
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