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Abstract: 17 
This Reference Model for Service Oriented Architectures is an abstract framework for 18 
understanding the significant entities and relationships between them within service-19 
oriented systems, and for the development of consistent standards or specifications 20 
supporting that environment. It is based on core unifying concepts of SOA and may be 21 
used by architects developing specific service oriented architectures or by those needing 22 
to explain SOA principles. A reference model is not directly tied to any standards, 23 
technologies or other concrete implementation details. It does seek to provide a common 24 
semantics that can be used unambiguously across and between different 25 
implementations. 26 
While service-orientation may be a popular concept found in a broad variety of 27 
applications and domains, we make no attempt to account for the use of the concepts 28 
and relationships described in this specification outside of the software domain. 29 

Status: 30 
This document is updated periodically on no particular schedule. Send comments to the 31 
editor(s). 32 
Committee members should send comments on this specification to the soa-33 
rm@lists.oasis-open.org list. Others should visit the SOA-RM TC home page at 34 
http://www.oasis-open.org/committees/tc_home.php?wg_abbrev=soa-rm, and record 35 
comments using the web form available there. 36 
For information on whether any patents have been disclosed that may be essential to 37 
implementing this specification, and any offers of patent licensing terms, please refer to 38 
the Intellectual Property Rights section of the SOA-RM TC web page at: 39 
http://www.oasis-open.org/committees/tc_home.php?wg_abbrev=soa-rm 40 
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The errata page for this specification is at:  42 
http://www.oasis-open.org/committees/tc_home.php?wg_abbrev=soa-rm. 43 
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1 Introduction 81 

The notion of Service Oriented Architecture (SOA) has received significant attention within 82 
the software design and development community. The result of this attention is the 83 
proliferation of many conflicting definitions of SOA. Whereas SOA architectural patterns (or 84 
reference architectures) may be developed to explain and underpin a generic design 85 
template supporting a specific SOA, a reference model is intended to provide an even 86 
higher level of commonality, with definitions that should apply to all SOA. 87 

1.1 What is a reference model 88 
A reference model is an abstract framework for understanding significant relationships 89 
among the entities of some environment that enables the development of specific 90 
architectures using consistent standards or specifications supporting that environment. A 91 
reference model consists of a minimal set of unifying concepts, axioms and relationships 92 
within a particular problem domain, and is independent of specific standards, technologies, 93 
implementations, or other concrete details. 94 
The purpose of a reference model is to provide a common conceptual framework that can 95 
be used consistently across and between different implementations and is of particular use 96 
in modeling specific solutions. 97 
The goal of this reference model is to define the essence of service oriented architecture, and 98 
emerge with a vocabulary and a common understanding of SOA. It provides a normative 99 
reference for SOA as an abstract and powerful model, irrespective of the various and inevitable 100 
technology evolutions that will impact SOA. 101 

 102 

1.2 Audience 103 
The intended audiences of this document include non-exhaustively: 104 

• Architects and developers designing, identifying or developing a system based on the 105 
service-oriented paradigm. 106 
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• Standards architects and analysts developing specifications that rely on service oriented 107 
architecture concepts. 108 

• Decision makers seeking a "consistent and common" understanding of service oriented 109 
architecture. 110 

• Users who need a better understanding of the concepts and benefits of service oriented 111 
architecture. 112 

1.3 How to use the reference model 113 

New readers are encouraged to read this reference model in its entirety. Concepts are presented 114 
in an order that the authors hope simplify understanding.  115 
This section introduces the conventions, defines the audience and sets the stage for the rest of 116 
the document. Non-technical readers are encouraged to read this information as it provides 117 
background material necessary to understand the nature and usage of reference models.  118 
Section 2 introduces the concept of SOA and identifies some of the ways that it differs from 119 
previous paradigms for distributed systems. Section 2 offers guidance on the basic principles of 120 
service oriented architecture. This can be used by non-technical readers to gain an explicit 121 
understanding of the core principles of SOA and by architects as guidance for developing specific 122 
service oriented architectures. 123 
Section 3 introduces the Reference Model for SOA. In any framework as rich as SOA, it is difficult 124 
to avoid a significant amount of cross referencing between concepts. This makes presentation of 125 
the material subject to a certain amount of arbitrariness. We resolve this by initially discussing the 126 
key concepts behind the reference model and then follow this by more detailed sections on the 127 
main concepts. In the first more detailed section, service is defined along with service description. 128 
There then follows a section about interaction between service participants, followed by sections 129 
on service policies and expectations. Finally, the concept of service visibility is introduced. 130 
Section 4 addresses compliance with this reference model. 131 
The glossary provides a summary of the definitions made and used within the reference model 132 
specification. 133 

1.4 Notational Conventions 134 

The key words must, must not, required, shall, shall not, should, should not, recommended, may, 135 
and optional in this document are to be interpreted as described in [RFC2119]. 136 
References are surrounded with [square brackets and are in bold text]. 137 

1.5 Relationships to Other Standards 138 
Due to its nature, this reference model may have an implied relationship with any group that:  139 

• Considers its work "service oriented";  140 
• Makes (publicly) an adoption statement to use the Reference Model for SOA of this TC 141 

as a base or inspiration for their work; and 142 
• Standards or technologies that claim to be service oriented. 143 

The reference model does not endorse any particular service-oriented architecture, or attest to 144 
the validity of third party reference model conformance claims. 145 



Draft

OASIS SOA Reference Model  15 November 2005 
Copyright © OASIS Open 2005. All Rights Reserved. Page 6 of 28 

 

2 Service Oriented Architecture 146 

2.1 What is SOA? 147 
Service Oriented Architecture (SOA) is a paradigm for organizing and using distributed 148 
capabilities that may be under the control of different ownership domains.  It is natural in such a 149 
context to think of one person’s needs being met by capabilities offered by someone else; or, in 150 
the world of distributed computing, one computer agent’s requirements being met by a computer 151 
agent belonging to a different owner. There is not necessarily a one-to-one correlation between 152 
needs and capabilities; the granularity of needs and capabilities vary from fundamental to 153 
complex, and any given need may require the combining of numerous capabilities while any 154 
single capability may address more than one need. The perceived value of SOA is that it provides 155 
a powerful framework for matching needs and capabilities and for combining capabilities to 156 
address those needs. 157 

 158 
Visibility, interaction, and effect are key concepts for describing the SOA paradigm.  Visibility 159 
refers to the capacity for those with needs and those with capabilities to be able to see each other 160 
to interact.  Visibility is typically enhanced through the use of metadata to describe such aspects 161 
as functional and technical requirements, related constraints and policies, and mechanisms for 162 
interaction.  For maximum visibility, metadata must be in a form in which its syntax and semantics 163 
are widely accessible and understandable. 164 
Whereas visibility introduces the possibilities for matching needs to capabilities (and vice versa), 165 
interaction is the activity of using the capability. Typically mediated by the exchange of 166 
messages, an interaction proceeds through a series of information exchanges and invoked 167 
actions. There are many facets of interaction; but they are all grounded in a particular execution 168 
context – the set of technical and business elements that together form a path between those 169 
with needs and those with capabilities and that permit information to be exchanged, actions to be 170 
performed and provides a decision point for any policies and contracts that may be in force. 171 
The purpose of using a capability is to realize one or more real world effects.  At its core, an 172 
interaction is “an act” rather than “an object” and the result of an interaction is an effect (or a 173 
set/series of effects).  We are careful to distinguish public actions and private actions; private 174 
actions are inherently unknowable by other parties. On the other hand, public actions result in 175 
changes to the state that is shared (at least) between those involved in the current execution 176 
context. Real world effects are, then, manifested in terms of changes to this shared state. 177 
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The expected effects, together with relevant preconditions associated with those effects, should 178 
be made visible as part of the capability metadata and form an important part of the assessment 179 
as to whether a given capability matches similarly described needs. It is not possible to describe 180 
every possible effect of using a capability: indeed a cornerstone of SOA is that such knowledge is 181 
not necessary. 182 
A concept that is considered central to SOA has not yet been mentioned – that of service. Both 183 
needs and capabilities exist outside of SOA. What distinguishes SOA is the perceived 184 
improvement in bringing needs and capabilities together.  In SOA, services are the mechanism 185 
by which needs and capabilities are brought together.  SOA is not the solution of domain 186 
problems but rather a way of organizing a wider array of possibilities to generate a domain 187 
solution.  By itself, SOA does not provide a solution to a difficult domain problem where a 188 
satisfactory solution does not already exist.  SOA can, however, provide an organizing and 189 
delivery paradigm that enables one to get more value from use of both solutions which are locally 190 
“owned” and solutions under the control of others.  It also enables one to express solutions in a 191 
way that makes it easier to modify or evolve the identified solution or to try alternate domain 192 
solutions.  193 
The concepts of visibility, interaction, and effect apply directly to services in the same manner as 194 
these were described for the general SOA paradigm.  Visibility is promoted the service 195 
description which contains the information necessary to interact with the service and describes 196 
this in such terms as the service inputs, outputs, and associated semantics.  The service 197 
description also conveys what is accomplished when the service is invoked and the conditions for 198 
invoking the service.  In general, entities (people and organizations) offer capabilities through 199 
services and act as service providers.  Those with needs who make use of capabilities through 200 
their associated services are referred to as service consumers.  The service description allows 201 
prospective consumers to decide if the service is suitable for their current needs and establish 202 
whether a consumer satisfies the requirements, if any, of the service provider to be permitted 203 
access. 204 
Having described what is SOA, it is appropriate to note several things which are related but are 205 
not necessary attributes or restrictions.  206 

• SOA identifies necessary aspects of interactions involving multiple ownership domains; 207 
however, it does not directly embody concepts relating to ownership. 208 

• SOA is commonly implemented using Web services, but services can be made visible, 209 
support interaction, and generate effects through other implementations. 210 

In most discussions of SOA, the terms “loose coupling” and “coarse-grained” are commonly 211 
applied as SOA concepts. However, these terms are subjective and without useful metrics to 212 
indicate compliance. In terms of needs and capabilities, SOA is most effective when it focuses on 213 
bringing solutions to bear, rather than on “fine-grained” pieces of a particular implementation that 214 
may not be reusable beyond a particular solution. Granularity and coarseness are usually relative 215 
to detail for the level of the problem being addressed (e.g. one that is more strategic compared 216 
with another that considers the issues down to the algorithm level). Counting the number of 217 
interfaces or the number or types of information exchanges connected to an interface does not 218 
help define the optimum level of detail.   219 

2.2 How is Service Oriented Architecture different? 220 

How does this paradigm of Service Oriented Architecture differ from other approaches to 221 
organizing and understanding IT assets?  Essentially, there are two areas in which SOA 222 
revolutionizes the framework of concepts that functions as a tool for addressing IT solutions.    223 
First, SOA reflects the reality that ownership boundaries are a motivating consideration in the 224 
architecture and design of systems.  This recognition is evident in the core concepts of visibility, 225 
interaction and effect.  However, SOA does not itself address all the concepts associated with 226 
ownership, ownership domains and actions communicated between legal peers. To fully account 227 
for concepts such as trust, business transactions, authority, delegation and so on – additional 228 
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conceptual frameworks and architectural elements are required.  Within the context of SOA, 229 
these are likely to be represented within service descriptions and interfaces. 230 
Second, SOA applies the lessons learned from commerce to the organization of IT assets to 231 
facilitate the matching of capabilities and needs.  That two or more entities come together within 232 
the context of a single interaction implies the exchange of some type of value.  This is the same 233 
fundamental basis as trade itself, and suggests that as SOAs evolve away from interactions 234 
defined in a point-to-point manner to a marketplace of services; the technology and concepts can 235 
scale as successfully as the commercial marketplace.   236 
Unlike Object Oriented Programming paradigms, where the focus is on packaging data with 237 
operations, the central focus of SOA is the task or business function – getting something done. 238 
This is a more viable basis for large scale systems because it is a better fit to the way human 239 
activity itself is managed – by delegation and by trading. 240 

2.3 The Benefits of Service Oriented Architecture 241 

The main drivers for SOA-based architectures are the requirement to facilitate the manageable 242 
growth of large-scale enterprise systems, the requirement to facilitate Internet-scale provisioning 243 
and use of services and the requirement to reduce costs in organization to organization 244 
cooperation. 245 
The value of SOA is that it provides a simple scalable paradigm for organizing large networks of 246 
systems that require interoperability to realize the value inherent in the individual components.  247 
Indeed, SOA is scalable because it makes the fewest possible assumptions, including about the 248 
network and also minimizes any trust assumptions that are often implicitly made in smaller scale 249 
systems.  250 
An architect using SOA principles is better equipped, therefore, to develop systems that are 251 
scalable, evolvable and manageable. It should be easier to decide how to integrate functionality 252 
across ownership boundaries.  For example, a large company that acquires a smaller company 253 
must determine how to integrate the acquired IT infrastructure into its overall IT portfolio.   254 
Through this inherent ability to scale and evolve, SOA enables an IT portfolio which is also 255 
adaptable to the needs of a specific problem domain or process architecture.  The infrastructure 256 
SOA encourages is also more agile and responsive than one built on an exponential number of 257 
pair-wise interfaces.  Therefore, SOA can also provide a solid foundation for business agility and 258 
adaptability. 259 
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3 The Reference Model 260 

A service oriented architecture represents a uniform means to offer, discover and interact with 261 
capabilities to produce desired effects consistent with measurable preconditions and 262 
expectations. This section introduces the main concepts within the SOA paradigm. A detailed 263 
discussion of the concepts and their relationships are in the sections that follow. 264 

3.1 Overview of model 265 

A key concept of SOA is that of service.   In general, entities (people and organizations) create 266 
capabilities to solve or support a solution for the problems they face in the course of their 267 
business.  SOA is a way to organize the world around this key concept of service.  The noun 268 
“service” is defined in dictionaries as “The performance of work (a function) by one for another.”  269 
However, service, as the term is generally understood, also combines the following related ideas: 270 

• The capability to perform work for another 271 
• The specification of the work offered for another 272 
• The offer to perform work for another 273 

These concepts emphasize a distinction between a capability and the ability to bring that 274 
capability to bear in the context of SOA, where the capability exists independently of SOA. The 275 
term service should, therefore, be understood as a set of separate, yet interrelated and more 276 
precise concepts.  These concepts are an offer, interaction and effect.   277 
The concept of an offer follows directly from the dictionary definition of service: 'by one' and 'for 278 
another.'  In general terms, an offer is a proposal; made by providers which may possess a 279 
capability that address a need. In order to use a service, it is necessary to know that it exists, 280 
what is accomplished if the service is invoked, how the service is invoked, and other 281 
characteristics. Collectively this is the service visibility. When given an explicit searchable form, 282 
this information allows, for example, prospective consumers to decide if the service is suitable for 283 
their current needs and establish whether a consumer satisfies any requirements of the service 284 
provider to be permitted access.   This information constitutes the service description. 285 
The convergence of a capability and a need results in an interaction. In an SOA, interaction is 286 
effected by exchanging information between service providers and consumers. Typically this is 287 
achieved by exchanging messages using a standardized protocol; however, there are many 288 
modalities possible for interacting with services. 289 
At its core, an interaction is “an act” rather than “an object.”  Therefore, interaction is the focus  of 290 
the interfaces and behavior necessary to support the interaction. Recall that interaction may, and 291 
typically does, involve crossing ownership boundaries. SOA identifies some of the necessary 292 
aspects of interactions involving multiple ownership domains; however, it does not directly 293 
embody concepts relating to ownership. 294 
The final key concept is the real world effect of using services; it is always the case that there is 295 
an intended purpose to providing a service and similarly to using a service. 296 
Given that there is often an ownership boundary between the service provider and consumer, 297 
there is a natural distinction to be drawn between the public interactions with a service and the 298 
private actions of both the service provider and consumer. This distinction maintains and 299 
encourages independence of each service participant which, in turn, greatly enhances the 300 
scalability and security attributes of SOA.  Focus can be directed to the public aspects of using a 301 
service by examining the conditions of using a service and the expectations that arise as a 302 
result of using the service. Service conditions are loosely associated with the service policies 303 
and the expectations with service contracts. 304 








































