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1 Overview

SCA recognizes that the presence or absence of infrastructure for ACID transaction coordination
has a direct effect on how business logic is coded. In the absence of ACID transactions,
developers must provide logic that coordinates the outcome, compensates for failures, etc. In the
presence of ACID transactions, the underlying infrastructure is responsible for ensuring the ACID
nature of all interactions. SCA provides declarative mechanisms for describing the transactional
environment required by the business logic.

Components that use a synchronous interaction style can be part of a single, distributed ACID
transaction within which all transaction resources are coordinated to either atomically commit or
rollback. The transmission or receipt of oneway messages can, depending on the transport
binding, be coordinated as part of an ACID transaction as illustrated in the OneWay Invocations
section below. Well-known, higher-level patterns such as store-and-forward queuing can be
accomplished by composing transacted one-way messages with reliable-messaging qualities of
service.

This document describes the set of abstract policy intents — both implementation intents and
interaction intents — that can be used to describe the requirements on a concrete service
component and binding respectively.

1.1 Out of Scope

The following topics are outside the scope of this document:

e The means by which transactions are created, propagated and established as part of an
execution context. These are details of the SCA runtime provider and binding provider.

e The means by which a transactional resource manager (RM) is accessed. These include,
but are not restricted to:

0 abstracting an RM as an sca:component
0 accessing an RM directly in a language-specific and RM-specific fashion

0 abstracting an RM as an sca:binding

1.2 Common Transaction Patterns

In the absence of any transaction policies there is no explicit transactional behavior defined for
the SCA service component or the interactions in which it is involved and the transactional
behavior is environment-specific. An SCA runtime provider may choose to define an out of band
default transactional behavior that applies in the absence of any transaction policies.

Environment-specific default transactional behavior may be overridden by specifying
transactional intents described in the document. The most common transaction patterns can be
summarized as follows:

Managed, shared global transaction pattern — the service always runs in a global transaction
context regardless of whether the requester runs under a global transaction. If the requester
does run under a transaction, the service runs under the same transaction. Any outbound,
synchronous request-response messages will — unless explicitly directed otherwise — propagate
the service’s transaction context. This pattern offers the highest degree of data integrity by
ensuring that any transactional updates are committed atomically

Managed, local transaction pattern — the service always runs in a managed local transaction
context regardless of whether the requester runs under a transaction. Any outbound messages
will not propagate any transaction context. This pattern is recommended for services that wish
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the SCA runtime to demarcate any resource manager local transactions and do not require the
overhead of atomicity.

The use of transaction policies to specify these patterns is illustrated later in Table 2.

1.3 Summary of SCA transaction policies

This specification defines implementation and interaction policies that relate to transactional QoS
in components and their interactions. The SCA transaction policies are specified as intents which
represent the transaction quality of service behavior offered by specific component
implementations or bindings.

SCA transaction policy can be specified either in the SCDL or annotatively in the implementation
code. Language-specific annotations are described in the respective language binding
specifications, for example the SCA Java Common Annotations and APIs specification [3].

This specification defines the following implementation transaction policies:
e managedTransaction — Describes the service component’s transactional environment.

e transactedOneWay and immediateOneWay — two mutually exclusive intents that describe
whether the SCA runtime will process OneWay messages immediately or will enqueue
(from a client perspective) and dequeue (from a service perspective) a OneWay message
as part of a global transaction.

This specification also defines the following interaction transaction policies:

e propagatesTransaction and suspendsTransaction — two mutually exclusive intents that
describe whether the SCA runtime propagates any transaction context to a service or
reference on a synchronous invocation. Note that transaction context MUST NOT be
propagated on OneWay messages.

1.4 Global and local transactions

This specification describes “managed transactions” in terms of either “global” or “local”
transactions. The “managed” aspect of managed transactions refers to the transaction
environment provided by the SCA runtime for the business component. Business components
may interact with other business components and with resource managers. The managed
transaction environment defines the transactional context under which such interactions occur.

1.4.1 Global transactions

From an SCA perspective, a global transaction is a unit of work scope within which transactional
work is atomic. If multiple transactional resource managers are accessed under a global
transaction then the transactional work is coordinated to either atomically commit or rollback
regardless using a 2PC protocol. A global transaction can be propagated on synchronous
invocations between components — depending on the interaction intents described in this
specification - such that multiple, remote service providers can execute distributed requests
under the same global transaction.

1.4.2 Local transactions

From a resource manager perspective a resource manager local transaction (RMLT) is simply the
absence of a global transaction. But from an SCA persective iti is not enough to simply declare
that a piece of business logic runs without a global transaction context. Business logic may need
to access transactional resource managers without the presence of a global transaction. The
business logic developer still needs to know the expected semantic of making one or more calls
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to one or more resource managers, and needs to know when and/or how the resource managers
local transactions will be committed. The term local transaction containment (LTC) is used to
describe the SCA environment where there is no global transaction. The boundaries of an LTC are
scoped to a remotable service provider method and are not propagated on invocations between
components. Unlike the resources in a global transaction, RMLTs coordinated within a LTC may
fail independently.

The two most common patterns for components using resource managers outside a global
transaction are:

e The application desires each interaction with a resource manager to commit after every
interaction. This is the default behavior provided by the noManagedTransaction policy
(defined below in Transaction implementation policy) in the absence of explicit use of RMLT
verbs by the application.

e The application desires each interaction with a resource manager to be part of an extended
local transaction that is committed at the end of the method. This behavior is specified by the
managedTransaction.local policy (defined below in Transaction implementation policy).

While an application may use interfaces provided by the resource adapter to explicitly demarcate
resource manager local transactions (RMLT), this is a generally undesirable burden on
applications which typically prefer all transaction considerations to be managed by the SCA
runtime. In addition, once an application codes to a resource manager local transaction interface,
it may never be redeployed with a different transaction environment since local transaction
interfaces may not be used in the presence of a global transaction. This specification defines
intents to support both these common patterns in order to provide portability for applications
regardless of whether they run under a global transaction or not.

1.5 Transaction implementation policy

1.5.1 Managed and non-managed transactions

The mutually exclusive managedTransaction and noManagedTransaction intents describe
the transactional environment required by a service component or composite.. SCA provides
transaction environments that are managed by the SCA runtime in order to remove the burden
of coding transaction APIs directly into the business logic. The managedTransaction and
noManagedTransaction intents can be attached to the sca:composite or sca:componentType
XML elements.

The mutually exclusive managedTransaction and noManagedTransaction intents are defined
as follows:

¢ managedTransaction — There must be a managed transaction environment in order to run
this component. The specific type of managedTransaction required is not constrained. The
valid qualifiers for this intent are mutually exclusive and are defined as:

¢ managedTransaction.global — There must be an atomic transaction in order to run this
component. The SCA runtime must ensure that a global transaction is present before
dispatching any method on the component. The SCA runtime uses any transaction
propagated from the client or else begins and completes a new transaction. See the
propagatesTransaction intent below for more details.

¢ managedTransaction.local — The component cannot tolerate running as part of a global
transaction, and will therefore run within a local transaction containment (LTC) that is started
and ended by the SCA runtime. Any global transaction context that is propagated to the
hosting SCA runtime must not be visible to the target component. Any interaction under this
policy with a resource manager is performed in an extended resource manager local
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transaction (RMLT). Upon successful completion of the invoked service method, any RMLTs
are implicitly requested to commit by the SCA runtime. Note that, unlike the resources in a
global transaction, RMLTs so coordinated in a LTC may fail independently. If the invoked
service method completes with a non-business exception then any RMLTs are implicitly rolled
back by the SCA runtime. In this context a business exception is any exception that is
declared on the component interface and is therefore anticipated by the component
implementation. The manner in which exceptions are declared on component interfaces is
specific to the interface type— for example Java interface types declare Java exceptions,
WSDL interface types define wsdl:faults. Local transactions cannot be propagated outbound
across remotable interfaces.

¢ noManagedTransaction — The component runs without a managed transaction, under
neither a global transaction nor an LTC. A transaction that is propagated to the hosting SCA
runtime MUST NOT be joined by the hosting runtime on behalf of this component. When
interacting with a resource manager under this policy, the application (and not the SCA
runtime) is responsible for controlling any resource manager local transaction boundaries,
using resource-provider specific interfaces (for example a Java implementation accessing a
JDBC provider must choose whether a Connection should be set to autoCommit(true) or else
must call the Connection commit or rollback method). SCA defines no APIs for interacting
with resource managers.

e (absent) — The absence of an implementation intents leads to runtime-specific behavior. A
runtime that supports global transaction coordination may choose to provide a default
behavior that is the managed, shared global transaction pattern but is not required to do so.

1.5.2 OneWay Invocations

When a client uses a reference and sends a OneWay message then any client transaction context
is not propagated. However, the OneWay invocation on the reference may, itself, be transacted.
Similarly, from a service perspective, any received OneWay message cannot propagate a
transaction context but the delivery of the OneWay message may be transacted. A transacted
OneWay message is a one-way message that - because of the capability of the service or
reference binding - can be enqueued (from a client perspective) or dequeued (from a service
perspective) as part of a global transaction. SCA defines two mutually exclusive implementation
intents, transactedOneWay and immediateOneWay, that determine whether OneWay
messages must be transacted or delivered immediately. Either of these intents may be attached
to the sca:service or sca:reference elements but a deployment error will occur if both intents are
attached to the same element. Either of these intents may be attached to the sca:component
element, indicating that the intent applies to any service or reference element children. The
intents are defined as follows:

e transactedOneWay — When applied to a reference indicates that any OneWay invocation
messages MUST be transacted as part of a client global transaction. If the client is not
configured to run under a global transaction or if the binding does not support
transactional message sending, then a deployment error occurs. When applied to a
service indicates that any OneWay invocation message MUST be received from the
transport binding in a transacted fashion, under the target service’s global transaction.
The receipt of the message from the binding is not committed until the service transaction
commits; if the service transaction is rolled back the the message remains available for
receipt under a different service transaction. If the service is not configured to run under
a global transaction or if the binding does not support transactional message receipt, then
a deployment error occurs.

¢ immediateOneWay — When applied to a reference indicates that any OneWay invocation
messages is sent immediately regardless of any client transaction. When applied to a
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service indicates that any OneWay invocation is received immediately regardless of any
target service transaction. The outcome of any transaction under which an
immediateOneWay message is processed has no effect on the processing (sending or
receipt) of that message.

The absence of either intent leads to runtime-specific behavior. The SCA runtime may send or
receive a OneWay message immediately or as part of any sender/receiver transaction. The
results of combining this intent and the managedTransaction implementation policy of the
component sending or receiving the transacted OneWay invocation are summarized below in
Table 1.

transacted/immediate managedTransaction Results
intent (client or service
implementation intent)

transactedOneWay managedTransaction.global OneWay interaction (either
client message enqueue or
target service dequeue) is
committed as part of the global
transaction.

transactedOneWay managedTransaction.local This is an "incompatible

or deployment™ Error

noManagedTransaction

immediateOneWay Any value of The OneWay interaction occurs
managedTransaction immediately and is not
transacted.
<absent> Any value of Runtime-specific behavior. The
managedTransaction SCA runtime may send or

receive a OneWay message
immediately or as part of any
sender/receiver transaction.

Table 1 Transacted OneWay interaction intent

[Note: The SCA Assembly specification [1] will need to specify the semantics of oneway sends.
For example, can a oneway send result in a synchronous Runtime exception related to protocol
error that occurs during the send?]

1.6 Transaction interaction policies

The mutually exclusive propagatesTransaction and suspendsTransaction intents may be
attached either to an interface (e.g. Java annotation or WSDL attribute) or explicitly to an
sca:service and sca:reference XML element to describe how any client transaction context will be
made available and used by the target service component. Section 1.6.1 considers how these
intents apply to service elements and Section 1.6.2 considers how these intents apply to
reference elements.

1.6.1 Handling Inbound Transaction Context

The mutually exclusive propagatesTransaction and suspendsTransaction intents may be
attached to an sca:service XML element to describe how a propagated transaction context should
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be handled by the SCA runtime, prior to dispatching a service component. If the service
requester is running within a transaction and the service interaction policy is to propagate that
transaction, then the primary business effects of the provider’s operation are coordinated as part
of the client's transaction — if the client rolls back its transaction, then work associated with the
provider's operation will also be rolled back. This allows clients to know that no compensation
business logic is necessary since transaction rollback can be used.

These intents specify a contract that MUST be implemented by the SCA runtime. This aspect of a
service component is most likely captured during application design. Either the
propagatesTransaction or suspendsTransaction intent can be attached to sca:service
elements and their children but a deployment error will occur if both intents are specified. The
intents are defined as follows:

e propagatesTransaction — The SCA runtime MUST ensure that the service is dispatched
under any propagated (client) transaction. Use of the propagatesTransaction intent implies
that the service binding MUST be capable of receiving a transaction context and that a service
with this intent specified will always join a propagated transaction, if present. However, it is
important to understand that some binding/policySet combinations that provide this intent for
a service will require the client to propagate a transaction context. In SCA terms, for a
reference wired to such a service, this implies that the reference must use either the
propagatesTransaction intent or a binding/policySet combination that does propagate a
transaction. If, on the other hand, the service does not require the client to provide a
transaction (even though it has the capability of joining the client's transaction), then some
care is needed in the configuration of the service. One approach to consider in this case is to
use two distinct bindings on the service, one that uses the propagatesTransaction intent
and one that does not - clients that do not propagate a transaction would then wire to the
service using the binding without the propagatesTransaction intent specified.

e suspendsTransaction — The SCA runtime MUST ensure that the service is NOT dispatched
under any propagated (client) transaction.

The absence of either interaction intent leads to runtime-specific behavior; the client is unable to
determine from transaction intents whether its transaction will be joined.

Transaction context is never propagated on OneWay messages. The SCA runtime ignores
propagatesTransaction for OneWay methods.

These intents are independent from the implementation’s managedTransaction intent and
provides no information about the implementation’s transaction environment.

The combination of these service interaction policies and the managedTransaction
implementation policy of the containing component completely describes the transactional
behavior of an invoked service, as summarized in Table 2.

Transaction Policy Specification V1.00 6 December 2007
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service interaction managedTransaction Results
intent (component
implementation intent)

propagatesTransaction managedTransaction.global Component runs in propagated
transaction if present,
otherwise a new global
transaction. This combination is
used for the managed,
shared global transaction
pattern described in Common
Transaction Patterns.

propagatesTransaction managedTransaction.local This is an "incompatible

or deployment” Error

noManagedTransaction

suspendsTransaction managedTransaction.global Component runs in a new
global transaction

suspendsTransaction managedTransaction.local Component runs in a managed
local transaction containment.
This combination is used for
the managed, local
transaction pattern described
in Common Transaction
Patterns. This is the default
behavior for a runtime that
does not support global
transactions.

suspendsTransaction noManagedTransaction Component is responsible for
managing its own local
transactional resources.

Table 2 Combining service transaction intents

Note - the absence of either interaction or implementation intents leads to runtime-specific
behavior. A runtime that supports global transaction coordination may choose to provide a
default behavior that is the managed, shared global transaction pattern.

In the case where the propagatesTransaction intent conflicts with the component’s
managedTransaction.local intent, an appropriate error message must be issued at
deployment. SCA tooling may also detect the error earlier in the development process.

1.6.2 Handling Outbound Transaction Context

The mutually exclusive propagatesTransaction and suspendsTransaction intents may also
be attached to an sca:reference XML element to describe whether any client transaction context
should be propagated to a target service when a synchronous interaction occurs through the
reference. These intents specify a contract that MUST be implemented by the SCA runtime. This
aspect of a service component is most likely captured during application design. Either the
propagatesTransaction or suspendsTransaction intent can be attached to sca:service

Transaction Policy Specification V1.00 7 December 2007
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elements and their children but a deployment error will occur if both intents are specified. The
intents are defined as defined in Section 1.6.1. When used as a reference interaction intent, the
meaning of the qualifiers is as follows:

e propagatesTransaction — any transaction context under which the client runs will be
propagated when the reference is used for a request-response interaction. To satisfy policy
framework rules, the reference binding MUST be capable of propagating a transaction
context. The reference should be wired to a service that can join the client’s transaction. For
example, any service with an intent that @requires propagatesTransaction can always join
a client’s transaction. The reference consumer can then be designed to rely on the work of
the target service being included in the caller’s transaction.

e suspendsTransaction — any transaction context under which the client runs will not be
propagated when the reference is used. The reference consumer can use this intent to ensure
that the work of the target service is not included in the caller’s transaction. .

The absence of either interaction intent leads to runtime-specific behavior. The SCA runtime may
or may not propagate any client transaction context to the referenced service, depending on the
SCA runtime capability.

These intents are independent from the client’'s managedTransaction implementation intent.
The combination of the interaction intent of a reference and the managedTransaction
implementation policy of the containing component completely describes the transactional
behavior of a client’s invocation of a service. Table 3 summarizes the results of the combination
of either of these interaction intents with the managedTransaction implementation policy of
the containing component.

reference interaction managedTransaction Results
intent (client implementation
intent)
propagatesTransaction managedTransaction.global Target service runs in the

client’s transaction. This
combination is used for the
managed, shared global
transaction pattern described
in Common Transaction
Patterns.

propagatesTransaction managedTransaction.local This is an "incompatible

or deployment” Error

noManagedTransaction

suspendsTransaction Any value of The target service will not run
managedTransaction under the same transaction as
any client transaction. This
combination is used for the
managed, local transaction
pattern described in Common
Transaction Patterns.

Table 3 Transaction propagation reference intents

Transaction Policy Specification V1.00 8 December 2007
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Note - the absence of either interaction or implementation intents leads to runtime-specific
behavior. A runtime that supports global transaction coordination may choose to provide a
default behavior that is the managed, shared global transaction pattern.

In the case where the propagatesTransaction reference intent conflicts with the using
component’s managedTransaction.local intent, an appropriate error message must be issued
at deployment. SCA tooling may also detect the error earlier in the development process.

Table 4 shows the valid combination of interaction and implementation intents on the client and
service that result in a single global transaction being used when a client invokes a service

through a reference.

managedTransaction
(client implementation
intent)

reference

interaction intent

service interaction
intent

managedTransaction
(service implementation
intent)

managedTransaction.global

propagatesTransaction

propagatesTransaction

managedTransaction.global

Table 4 Intents for end-to-end transaction propagation

Transaction context is never propagated on OneWay messages. The SCA runtime ignores

propagatesTransaction for OneWay methods.

1.6.3 Web services binding for propagatesTransaction policy

This specification defines the XML syntax for a policySet that provides the

propagatesTransaction intent and applies to a Web service binding (binding.ws). When used
on a service, this policySet requires the client to send a transaction context. This intent is
provided on Web service interactions using the mechanisms described in the [4] Web Services
Atomic Transaction (WS-AtomicTransaction) specification. As such the policy is described using
the wsat:ATAssertion defined by the WS-AtomicTransaction specification as follows:

<policySet name="JoinsTransactionWsS"

<wsp:Policy>

<wsat:ATAssertion

provides="sca:propagatesTransaction"
appliesTo=""sca:binding.ws">

xmlIns:wsat="http://docs.oasis-open.org/ws-tx/wsat/2006/06" />

</wsp:Policy>

</policySet>

1.7 Example

The following example shows some of the transaction polices in use for an implementation.

<?xml version="1.0" encoding="UTF-8"?>
http://www.osoa.org/xmlns/sca/1.0"
requires="managedTransaction.global'>

<componentType xmlns:sca=

<implementation.java class=""com.acme.TransactionalComponentl™

Transaction Policy Specification V1.00
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requires="managedTransaction.global>

<service name="Servicel" requires="propagatesTransaction">

<interface />
</service>

<reference name="Referencel”™ requires=""transactedOneWay"'>

<interface />
<reference>

<implementation/>

</componentType>
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353 2 Intent Definitions

354  The SCA Policy Framework specification defines an XML schema for defining abstract intents. The
355 following XML snippet shows the intent definitions for the transaction policy domain.

356

357 2.1 Intent.xml snippet

358

359

360 <?xml version="1.0" encoding="ASCI1"?>

361

362 <intents xmlns="http://www.osoa.org/xmlns/sca/1.0" >

363

364 <intent name="managedTransaction' constrains="sca:implementation'>

365 <description>

366 Used to indicate the transaction environment desired by a component
367 implementation.

368 </description>

369 </intent>

370

371 <intent name="managedTransaction.global' constrains="sca:implementation'>

372 <description>

373 Used to indicate that a component implementation requires a managed
374 global transaction.

375 </description>

376 </intent>

377

378 <intent name="managedTransaction.local" constrains="sca:implementation">

379 <description>

380 Used to indicate that a component implementation requires a managed local
381 transaction.

382 </description>

383 </intent>

384

385 <intent name="‘noManagedTransaction’™ constrains="sca:implementation’>

386 <description>

387 Used to indicate that a component implementation will manage its own
388 transaction resources.

389 </description>

390 </intent>

391

392

393 <intent name="propagatesTransaction' constrains='"'sca:binding">

394 <description>

395 Used to indicate that a reference will propagate any client transaction
396 or that a service will be dispatched under any received transaction.
397 </description>

398 </intent>

399

400 <intent name="'suspendsTransaction”™ constrains="sca:binding™>

401 <description>

402 Used to indicate that a reference will not propagate any client

403 transaction or that a service will not be dispatched under any received
404 transaction.

405 </description>

406 </intent>
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<intent name="transactedOneWay' constrains="'sca:binding">
<description>
Used to indicate that the component requires the SCA runtime to transact
OneWay send of messages as part of any client global transaction or
to transact oneWay message receipt as part of any service global
transaction.
</description>
</intent>

<intent name="immediateOneWay' constrains="sca:binding'>
<description>
Used to indicate that the component requires the SCA runtime to process
the sending or receiving of OneWay messages immediately, regardless of
any transaction under which the sending/receiving component runs.
</description>
</intent>

</intents>
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428 3 References

429

430 [1] SCA Assembly Model Specification v1.0
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