1 The Reference Model  (section 2)
1.1 Overview of model

The reference model for service-oriented architectures describes concepts and relationships that are fundamental in describing SOA architecture patterns (i.e. SOA reference architectures) and specific SOA architectures applied to the solution of specific problems.  In general, a service-oriented architecture represents a uniform means to discover and access distributed services that invoke functionality which produces desired effects.  The services hide implementation details but have associated service descriptions to provide sufficient information to understand the technical and business requirements for invoking the service.  The actual decision (or agreement) to invoke a service often is contingent on understanding and complying with those requirements.

While such a description of SOA gives a flavor for why it is of interest, it is not sufficient for understanding the primary SOA concepts that must be utilized in designing a SOA and effectively using an SOA.  The remainder of this section introduces the main concepts and a detailed discussion of the concepts and their relationships are in the sections that follow.

A key element of SOA is the concept of a service.  In general, people and organizations create capabilities to solve or support the solution of problems they face in the course of their business.  SOA is conceived as a way of making those capabilities visible and supporting standard means of access so the existing capabilities can be reused or new capabilities can be readily substituted to improve the solutions.  A service is a means to access such capabilities.  

To use a service, it is necessary to know it exists, what is accomplished if the service is invoked, how to invoke the service, and other characteristics to allow a prospective consumer to decide if the service is suitable for the current needs and if the consumer satisfies any requirements of the service provider to be permitted access.   Such information constitutes the service description.  

While the means to invoke the service tends to be the focus of much SOA discussion, other aspects of the service description carry information on constraints and policies that establish the shared expectations of the service consumer and the service provider.  This is critical because the perceived power of SOA is more than a means of using known services – it is the ability to find services through which additional capability can be brought to bear to solve problems.  This implies that the match between service provider and service consumer must be discoverable.  This is often thought of as the service provider entering the service description into a service registry and the service consumer searching for an appropriate match to their needs, but the SOA concept of discoverability is not restricted to this single mechanism.

Lastly, the perceived power of SOA is its role as the infrastructure through which services can be combined and interact to fulfill user (both provider and consumer) expectations in a robust fashion.  [Frank – say more about what you’ll include in interactions.]
The next sections provide detailed discussions of these concepts and their relationships. 

1.2 Detailed discussions

1.2.1 Service

A service is a mechanism to enable access to a set of capabilities, where the access is provided using a prescribed interface and is exercised consistent with constraints and policies as specified by the service description.  A service is provided by one entity for use by others, but the eventual consumers of the service may not be known to the service provider and may demonstrate uses of the service beyond the scope originally conceived by the provider.

A service is invoked through a service interface, where the interface comprises the specifics of how to access the underlying capabilities.  There are no constraints on what constitutes the underlying capability or how access is implemented by the service provider.  Thus, the service could carry out its described functionality through one or more automated and/or manual processes that themselves could invoke other available services.  A service is opaque in that its implementation is hidden from the service consumer except for (1) the data 
model exposed through the published service interface and (2) any information included as metadata to describe aspects of the service which are needed by service consumers to determine whether a given service is appropriate for the consumer’s needs.
The consequence of exercising a service is one or more real world effects.
  The effects may include

(1) information returned in response to a request for that information,

(2) processing done in response to a request to change the state of identified entities, or

(3) some combination of (1) and (2).

Note, the user in (1) does not typically know how the information is generated, e.g. whether it is extracted from a database or generated dynamically; in (2), the user does not typically know how the state change is effected.  In either case, the service consumer would need to provide input parameters defined (either required or optional) by the service and the service would return information, status indicators, or error descriptions, where both the input and output are as described by the data model exposed through the published service interface.  Note that the service may be invoked without requiring information input from the consumer (other than a command to initiate action) and may accomplish its functions without providing any return or feedback to the consumer.

While the effects above are presented in terms of a request-response message exchange pattern, the request does not have to be made in expectation of a synchronous response.  As an alternative, the request may be introduced as a standing request that is fulfilled when other conditions are satisfied.  In general, there are no restrictions on the mechanism that invokes the service or how the service responds as long as the invocation is as prescribed by the service interface and the service behavior is consistent with the descriptions of function and policy as presented in its service description.

The description of the service concept has emphasized a distinction between a capability that represents some functionality created to address a problem or a need and the service that forms the point of access to bring that capability to bear in the context of SOA.  It is assumed the capability was created and exists outside of SOA and one of the major benefits of SOA is enabling the capability to be applied to an expanded realm of relevant problems.  In actual use, maintaining this distinction may not be critical (i.e. the service may be talked about in terms of being the capability) but the separation is pertinent is terms of a clear expression of the nature of SOA and the value it provides.

1.2.2 Service description

The service description represents the information needed to use a service.  It may be considered part of or the complete set of the metadata associated with a service (see Appendix C for a discussion of metadata in the context of a SOA) but in any case, the service description overlaps and shares many common properties with service metadata.  As noted in Appendix C, there is no one “right” set of metadata but rather the metadata content depends on the context and the needs of the parties using the associated entity.  The same holds for a service description.  While there are certain elements that are likely to be part of any service description, most notably the data model, many elements such as function and policy may vary.  However, the mechanisms to specify the service description should be represented through use of a standard, reference-able format that can accommodate the necessary variations and lend themselves to common processing tools (such as discovery engines) to make use of the service description.
While the concept of a SOA supports use of a service without the service consumer needing to know the details of the service implementation, the service description makes available critical information a consumer needs to decide to use a service and then to affect that use.  In particular, a service consumer must know:

1. The service exists and is available
;

2. The service performs a certain function or set of functions consistent with technical assumptions that underlie its functions;

3. The service operates under a specified set of constraints and policies;

4. The service will (to some extent) comply with policies as prescribed by the service consumer;

5. The service can be invoked through a specified means, including inputs that the service requires and outputs that will form the response to the invocation.

Subsequent sections of this document will deal with these aspects of a service in details but the following subsections will describe their relation to the service description.

1.2.2.1 Service Discoverability

Item 1 relates to the concept of discoverability as discussed in detail in Section 2.2.5.  While elements of the service description may support discoverability (e.g. by providing descriptive properties to which users can match the criteria defining their needs), discoverability does not form an identifiable part of the service description.  This is because a service description must be flexible enough to convey properties of interest to users without presuming beforehand what the set of those properties will be and in what combination the consumer will find these important.  However, discovery requires a resolved semantics or a means of semantic negotiation to be established between those creating the service description and those using it because discovery cannot occur if there is a mismatch between the descriptions and the criteria representing user needs.  The means to affect resolved semantics or semantic negotiation may be assisted by other services but specifying these is beyond the scope of this reference model.

1.2.2.2 Service Functionality

Item 2 relates to the need to unambiguously express the function(s) of the service and the real world effects (see section XX) that result from it being invoked.  This portion of the description needs to be expressed in a way that is generally understandable by service consumers but able to accommodate a vocabulary that is sufficiently expressive for the domain for which the service provides its functionality.  The description of functionality may include, among other possibilities, a textual description intended for human consumption or identifiers or keywords referenced to specific machine-process-able definitions.  For a full description, it may be useful to indicate multiple identifiers or keywords from a number of different collections of definitions.

Part of the description of functionality may include underlying technical assumptions that determine the limits of functionality exposed by the service or of the underlying capability.  For example, the amounts dispensed by an automated teller machine (ATM) are consistent with the assumption that the user is an individual rather than a business.  To use the ATM, the user must not only adhere to the policies and satisfy the constraints of the associated financial institution (see sections 2.2.2.3 for how this relates to service description and section YY for a detailed discussion) but the user is limited to withdrawing certain fixed amounts of cash and a certain number of transactions in a specified period of time.  The financial institution, as the underlying capability, does not have these limits but the service interface it exposes to its customers does, consistent with its assumption of the needs of the intended user.  If the assumption is not valid, the user may need to use another service to access the capability.
1.2.2.3 Constraints and Policies Related to a Service

Constraints and policies are particular aspects of an interaction with a service that control if and under what circumstances the service is appropriate or accessible for use.  Items 3 and 4 relate to the service description’s support for associating constraints and policies with a service and providing necessary information for prospective consumers to evaluate if a service will act in a manner consistent with the consumer’s constraints and policies. The consumer must similarly provide its constraints and policies and must support a service’s need to do a similar evaluation of suitability.  Thus, both prospective consumers and providers are likely to use the service description (and the consumer description) to mutually establish what section ZZ refers to as the execution context.  

From the perspective of the service, its description may include the details of the constraints and policies but it is more likely that the description will incorporate links to formal representations of the details.  The formal description of a consumers constraints and policies are likely to have similar formal representations and will be linked to the consumer’s metadata.  Both constraints and policies must be expressed in such a way as to be capable of being processed in a consistent, logical fashion.  In essence, constraints and policies not only provide information but also the conditions used by an underlying logic framework to evaluate compliance with and enforcement of these items.  While the description may indicate a preferred means (e.g. service) for evaluating compliance, the details of how compliance is evaluated and enforced is beyond the scope of this reference model.

It is anticipated that the process of evaluating compliance with constraints and policies may require additional descriptive information that must be available in the service (or consumer) description.  As discussed in section 2.2.2.1 under service discovery, there must be an agreement on semantics or a means to dynamically establish such an agreement if there is to be an alignment between the information needed to evaluate compliance and the information describing the entity being evaluated.

The result of an interaction between a service and a consumer will certainly be a real world effect of invoking the service functionality, but it may also include the service consumer affecting the description of the providing service.  For example, if the service did not perform with the required quality of service, the consumer may be provided a mechanism to report the deficiency.  More directly, a service performing an evaluation may have descriptive elements showing who has used the service.  This information may be of use to other consumers deciding which policy evaluation service to use, or it may be part of a notification mechanism to inform past consumers if the evaluation service has been modified.  What is common in these examples is that the service description may contain information originating from someone other than the service provider and this has implications for service description extension/modification and configuration management.
1.2.2.4 Service Interface

The service interface is the means referred to in Item 5 for invoking a service.  It includes the specific protocols, commands, and information exchange by which actions are initiated that result in the real world effects as specified through the service functionality portion of the service description. The specifics of the interface are syntactically represented in a standard reference-able format. These prescribe what information needs to be provided to the service in order to exercise its functionality and/or the results of the service invocation to be returned to the service requester.  This logical expression of the set of information items associated with the consumption of the service is often referred to as the service’s data model.  Note, specifying the particulars of the standard reference-able format is beyond the scope of the reference model but requiring that mechanisms be available to define and retrieve such definitions are fundamental to the SOA concept.  Also note that the service may be invoked without requiring information input from the consumer (other than a command to initiate action) and may accomplish its functions without providing any return or feedback to the consumer. 

In addition to utilizing a standard, reference-able syntax, the service interface must also make consistent use of semantics as defined in this reference model.  It may make direct use of reference model terms or a means may be defined to map between the reference model terminology and terms used by any given service provider.  In the case of such mapping, the semantics represented by the terms should remain consistent and be used as prescribed by the mapping. Note, the specific domain semantics of the service provider and service consumer are beyond the scope of this reference model but the reference model does address the need for the service interface to enable providers and consumers to unambiguously identify relevant definitions for their respective domains.

While this discussion refers to a standard reference-able syntax, it does not specify how the consumer accesses the interface definition nor how the service itself is accessed.  However, it is assumed that for a service to be usable, its interface must be represented in a format that allows interpretation of the interface information.

1.2.2.5 An Example of Using Information Contained in the Service Description

The following example may help to clarify the concepts related to service and service description.  To access electricity generated by the local electric utility, the service interface is the wall outlet and to use the service I need to understand what kind of plug fits the outlet.  The utility assumes I will plug in devices that are compatible with the voltage they are providing and my assumption is I can safely plug in devices without these being damaged.  If I am a home or business user, a constraint is I must establish an account and the contract I have with the electric utility is they will meter my usage and I will pay at a rate they prescribe.  If I am a visitor to someone with a contract, the utility does not have a contract with me (and I do not have to satisfy the initial account constraint) but I still must be compatible with the service interface.  The utility policy may be that in the event of high use by the community, the utility may reduce voltage or institute rolling blackouts.  My implied policy is I may complain to my legislative representative if this happens frequently.  The resource is the utility’s ability to generate and distribute electricity, and the service is my getting access to that electricity.  The resource would exist if every device was required to be hardwired to the electric utility’s equipment but this would result in a very different service with a very different interface.

� This should not be confused with the concept of idempotent actions where, by definition, the resource accessed by the action is not changed.  In this case, the real world effect is that the requester now has a representation of the resource.





�A later section talks about an "information model" and it may be appropriate to change all references to "data model".


�We've discussed this before but in writing this section it seems that an important concept is not only that there is a service and it's the service I want to use, and I know how to invoke the service, but also some mechanism that lets me know the service is available to be invoked or it can't.  It is an implementatin decision whether to inform the consumer in advance (or for the consumer to be able to check) about availability or to generate a fault if the service is not accessible.  But something on availability/presence seems to be needed.





