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to describe a high level architecture blueprint (reference model for Architecture) and a set 31 
of accompanying patterns to describe an infrastructure to facilitate electronic business on 32 
a global scale in a secure, reliable and consistent manner.  Both the blueprints and the 33 
patterns capture the lexicon of a service oriented architecture. The main benefit of this 34 
approach is a consistent approach to describing and solving recurring patterns.  Patterns 35 
documenting solutions to recurring problems may be shared, independent of any specific 36 
technology. 37 

 38 
Rather than contain the level of detail sufficient for implementation, component functions 39 
are described at a higher (abstract) level.  Implementers will need to rely on secondary 40 
specifications and protocols in order to implement many aspects of this architecture. 41 
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1 1.0 Introduction 85 

 86 
This architecture takes into account work done in several standards development organizations 87 
including OASIS (Organization for the Advancement of Structured Information Systems), the 88 
W3C (World Wide Web Consortium), ISO (International Standards Organization, UN/CEFACT 89 
(United Nations Centre for Facilitation of Commerce and Trade), Web Services Interoperability 90 
(WS-I), Electronic Business XML (ebXML) and others.  It is meant to be illustrative, not 91 
prescriptive in nature. 92 
 93 
The goal of this electronic business Service Oriented Architecture specification (ebSOA) is to 94 
provide a service oriented architecture (SOA) blueprint and a catalogue of normative patterns.  95 
The ubiquitous use of these normative patterns will help to achieve global interoperability for 96 
electronic business transactions.  Each pattern describes a recurring business problem, an 97 
abstraction into derived requirements and a reference model for a service oriented solution(s).  98 

 99 
This architectural blueprints are illustrated in a series of logical views that provide a clear and 100 
concise overview of the service development (throughout its’ lifecycle) and the critical 101 
components of each phase.  This service development overview is important because services 102 
that are implemented in a vacuum without a secure, robust, and highly available architecture 103 
MAY not be interoperable.  Thus, such services MAY not be easy to reuse and business entities 104 
will not achieve the full benefits of developing a service oriented architecture.  105 

 106 
Patterns 107 

A pattern describes a business problem, the context of the problem and the solution to resolve 108 
this problem at the minimum level required for consistency and interoperability across process 109 
boundaries.  It is important to note that the number normative patterns MAY be large. The focus 110 
of this specification is to capture a number of critical services common to most business entities 111 
and their customizations. 112 

 113 
This specification is not dependent on ebXML, Web Services or other specific standards.  114 
Therefore, this specification will may be used in conjunction with other service implementation 115 
standards. All patterns are agnostic to actual implementation detail with regard to specific 116 
technologies and no presumptions are made with regards to a bias towards any specific protocols 117 
or standards. 118 
 119 

1.1 Audience 120 

 121 
The audience for this specification is the multiple roles required to envision and deliver an 122 
electronic business solution. A solution that crosses domains of control, is non-proprietary, agile, 123 
interoperable, has high utility and enables commerce using new technology.  The specific roles 124 
include: 125 
 126 
- the business analyst 127 
- the systems analyst 128 
- the developer 129 
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 130 
The specification provides a framework for the decision-maker to view the business from a 131 
different perspective as consideration for reengineering processes.  Additionally, to collaborate 132 
with partners to build applications that will create relationships with service consumers and/or 133 
providers that enable electronic commerce as an alternative to the current modalities of the 134 
telephone, faxes, governmental postal services, etc.  135 
 136 
The specification is intended to facilitate the requirements gathering by the business analyst, 137 
including prompting another perspective, i.e. looking externally to interoperate. The specification's 138 
blueprint should guide the systems analyst in defining the boundaries of participation and 139 
providing assistance in leveraging current assets.  140 
 141 
In conjunction with the other roles using the specification as a blueprint to produce their 142 
deliverables, developers will have a global model and the needed details to implement an 143 
operational solution that will enable dynamic electronic commerce. 144 
 145 

1.2 Scope 146 

The scope of this specification is to provide a comprehensive service oriented architecture 147 
blueprint and corresponding catalogue of normative patterns (that describe service 148 
implementations) within the context of global electronic business.   149 
 150 
Specific XML or non XML language used to build or constrain business message instances are 151 
excluded from this specification.   152 
 153 
This architecture does not address domain vertical specific problems (example – how to fill in and 154 
submit an electronic health insurance form).  Rather, it remains at a higher level (example – how 155 
to fill in and submit an electronic form). 156 
 157 

1.3 Document Structure 158 

 159 
This specification is comprised of several inter-related components.  This document is the 160 
overarching specification and references several normative patterns via a Pattern Catalogue.  It 161 
also contains the logical views required to convey the relationships between the views and 162 
components. 163 
 164 
Each normative pattern exists remotely and may be reference via a catalogue published at  165 
 166 
 167 
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 168 
 169 
 170 
While care has been taken not to create dependencies between patterns, some implementers 171 
may find that dependencies exist for their specific application. 172 
 173 
The status of each Pattern may change throughout its’ approval lifecycle (example: draft, 174 
committee draft, candidate recommendation, approved specification). 175 
  176 
  177 

1.4 Terminology 178 

The key words must, must not, required, shall, shall not, should, should not, recommended, may, 179 
and optional in this document, and the patterns themselves, are to be interpreted as described in 180 
[RFC2119]. 181 
 182 
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1.5 Glossary 183 

Several terms are used within this architecture that are also used within related specifications.  184 
This glossary locally scopes the semantics of those terms where ambiguity exists. 185 
 186 
Collaboration – an association, partnership, or agreement between two legal entities to conduct 187 
business.  A collaboration likely results in at least one business process being implied between 188 
entities. 189 
 190 
Legal entity / Entity – an individual, organization, government agency, corporation (or division 191 
thereof) or any other creature with stature that is able to conduct business with other bodies. 192 
 193 
Intent – The vision of an entity, generally broad in scope, which drives goals and strategic 194 
direction.  The overall broad purpose or mission that describes the purpose of the organization. 195 
An example may be to “be profitable by supplying sheet metal to the aerospace industry) 196 
 197 
Policy – the governing directives and regulations that guide the processes and business of the 198 
entity and its transactions with other entities 199 
 200 
Constraint – a rule that places restrictions on actions and thus limits a system or relationship. 201 
 202 
Goal – the desired or needed result to be achieved by an entity over the long term.  Goals 203 
support the entity mission (or intent).  They generally define how the mission will be carried out. 204 
 205 
Task – a specific piece of work that must be accomplished to meet a stated goal or objective.  206 
Tasks may contain procedures and steps required to accomplish the desired end result. 207 
 208 
Action – the performance of specific tasks that put a desired end result into effect. 209 
 210 
Context – the facts or circumstances that surround a situation or event.  The complete 211 
environment, including its relationships and influences at play. 212 
 213 
Service provider proxy – a service that abstracts and presents a service by translating it into a 214 
standard format more easily callable by the service consumer and forwarding the service calls to 215 
the service provider in a native format.  It may reverse this operations for the return from the call. 216 
 217 
Pattern – Patterns identify recurring concepts, abstracted them away from a specific problem-218 
solution pairs.  The approach is to distill out common factors from several related problem-219 
solution pairs and document those in a pattern instance.  The patterns approach uses a set of 220 
layered assets, each level increasing on the granularity of detail over the last layer.  Within this 221 
architecture, all patterns are constrained by the eBusiness SOA TC Patterns Meta model. 222 
 223 
Process – a particular course of action intended to achieve a result.  A systematic sequence of 224 
steps, tasks or actions that is designed to gather input and produces an output.  By definition, a 225 
process has several key characteristics: it has specific standards which determine if it´s done 226 
correctly, and which let it be repeated by others; it consumes resources such as time, money or 227 
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energy; and it responds to quality control mechanisms that can help the process be done more 228 
efficiently. 229 
 230 
Business message payload – the packet contents considered as data, other than headers and 231 
control information that is passed from one entity to another in an electronic transaction. 232 
 233 
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2 Service Oriented Architecture 234 

 235 
Service Oriented is an architectural paradigm (model).  It is simply a way of architecting 236 
interactions between components of an organized system. 237 
 238 
Service oriented architectures provide flexibility and agility for implementers to adapt to change 239 
as business processes and/or technologies change. A legacy exists with an abundance of non-240 
web services that are not easily adapted for use on the web. Another advantage is that service 241 
oriented architectures allow enterprises to extend the functionality and reach of their existing 242 
legacy systems outside of their domain as “services”.   The services can often be accessed by 243 
incorporating standards designed to work over the internet. 244 
  245 
Business Drivers 246 
 247 
Information Technology (IT) executives often face the challenge of lowering IT costs while 248 
increasing the level and complexity of services an enterprise makes available to its’ business 249 
partners.   The changes are costly due to the mapping costs of a heterogeneous mix of 250 
eBusiness interfaces.    251 
 252 
If properly executed, SOA eliminates the complexity of navigating, maintaining and implementing 253 
connections to and from a multitude of proprietary interfaces. This is often done by using a 254 
service provider proxy pattern to abstract specific proprietary system interfaces from the service 255 
consumers.  A standards-based approach to service abstraction will allow for standardization of 256 
service implementation between business entities. 257 
 258 

Example: instead of requiring a service consumer to configure their service client 259 
software to talk specifically to an Customer Relationship Management (CRM) system, an 260 
Enterprise Resource Planning (ERP) system and a Semantic Content Management 261 
(SCM) system, if each of these systems provided services accessible via common 262 
standards via a service provider proxy, consumers can use the same service proxy 263 
pattern to connect to any of the services. 264 

 265 
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 266 
  267 

Figure 2.1 – A cost and labour intensive methodology for extending business services 268 

 269 
In the figure above each service consumer may be required to obtain highly customized software 270 
to connect to each system.  This model is not likely to scale well. 271 
 272 

 273 
 274 

Figure 2.2 – a better model for exposing services to consumers 275 
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 276 
In the figure above, a service provider proxy is used to abstract the specific interfaces to use 277 
standards (like XML over HTTP(S)) to extend core business processes outside the enterprise. 278 
 279 
By maintaining a higher level interface to grant access to a business process, the service provider 280 
can cleanly decouple the service consumer from the intricacies of specialized integration.  The 281 
service consumers can re-use the same tools (eg – SOAP + XML) among many services and not 282 
incur costs for hundreds of specialized service clients. 283 
 284 
Components like access control, security, non-repudiation and more can be handled by a variety 285 
of open standards.  Adopting one standard for the same pattern over many services saves time 286 
and money for the implementer. 287 
 288 
Technology Evolution 289 

 290 
SOA’s are a natural progression in the evolution that began with the advent of Object Oriented 291 
methodology (OO), then XML and the emergence of Web Services.  At a basic level, two 292 
components may interact using a simple messaging mechanism as shown below.  One 293 
component offers some form of a service and a second component makes use of that service.  294 
The figure below is abstract of any specific communication protocol, policy, security or other 295 
functionality. 296 
 297 
 298 

 299 
 300 

Figure 2.3 – simple service oriented architecture pattern 301 

 302 
Some basic terminology used within such an architectural paradigm is a Service Provider (the 303 
component that offers the service) and the Service Consumer (the component that invokes the 304 
service. 305 
 306 
This basic pattern illustrates some important key principles of any service oriented architecture.  307 
Such a system is Event Based by nature.  A service is in an evocable state until an event 308 
happens to trigger the service.  Such an event may come from an outside component or from 309 
within the component itself. 310 
 311 
In order to invoke or use a service, the Service Consumer may need to know many optional 312 
details such as the protocol used to communicate with the Service Provider, the authentication 313 
tokens it may be expected to produce, the nature and scope of the service being invoked, the 314 
parameters it must provide to the service at the time it invokes it (including perhaps the semantics 315 
of the parameter metadata) and the output or return of the service if either successfully or 316 
unsuccessfully invoked.  All of these subjects are covered in greater detail in the catalogue of 317 
normative patterns. 318 
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 319 
Proxies used as Service Providers 320 
 321 
In a service oriented architecture environment, each service is typically invoked as a proxy. A 322 
Service Provider Proxy abstracts the service from any specific programming language of other 323 
environment and offers the API to the service using generally accepted standards such as 324 
HTTP(S), XML (for passing parameters) and other layered protocols to provide specific 325 
functionality. 326 
 327 

 328 
 329 

Figure 2.4  – basic service oriented pattern with proxy for service provider 330 

 331 
Services for Discovery 332 
 333 
In order to facilitate environments where multiple services exists and complex details may be 334 
required to invoke the services, a Registry system may be deployed to help locate and bind to the 335 
services.  While the use of a registry/directory/repository mechanism may facilitate ad hoc 336 
connections between components, it is also highly useful for management of integration points 337 
between components, especially if components are configured to make use of artifacts available 338 
via a registry/repository/directory to configure themselves to use services.  339 
 340 
The basic pattern for registry interaction is a “publish” and “discover” pattern. 341 
 342 

 343 
Figure 2.5 – publishing and discovery of services 344 

 345 
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In this figure, a component called a Registry/Repository or Directory is used to enable service 346 
providers to publish all the details necessary for others to understand how to request a service 347 
invocation.  348 
 349 
The Registry/Repository/Directory relationship is explored in greater detail in several of the 350 
patterns.  Several other key artifacts may be published to aid interactions between the service 351 
provider and the service consumer.  These include process models, collaboration details, artifacts 352 
to reconcile semantics, profiles, policy statements, intent, references and possibly information 353 
required to maintain state over the course of long running processes or collaborations. 354 
 355 
A conceptual view of all the basic components of service oriented architecture adds in specific 356 
components to the simple service-publish-describe scenario above. 357 
 358 

 359 
 360 

Figure 2.6 – elaborated SOA concepts 361 

 362 
A contract is a specification of the way a consumer of a service will interact with the service 363 
provider. It specifies the format of the request and response from the service. A service contract 364 
may require a set of preconditions and post conditions. The preconditions and post conditions 365 
specify the state that the service must be in to execute a particular function. The contract may 366 
also specify quality of service (QoS) levels, specifications for the nonfunctional aspects of the 367 
service.  368 

A service description is an artifact that elaborates the details of the service.  Many industry 369 
standards exist for this and they range from a simple set of information about how to technically 370 
bind to the service and the structure of the parameters you may pass to the service to more 371 
specialized service descriptions that bind a service to a specific business process and convey 372 
many additional details needed to constraint the behavior of the service with the intentions of the 373 
electronic business participants. 374 
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A profile is a snapshot of the service provider and/or optionally any other actor within the 375 
ecosystem. The profile may convey other aspects of the service provider necessary to 376 
understand the exact nature of an electronic business service interaction. 377 

By using both the contract and the profile, a service provider is able to convey the semantics of 378 
what using the service means.  For example, if the service is a service to order widgets, using the 379 
service and receiving an acknowledgement may create a state that the service consumer is now 380 
monetarily indebted to the service provider for the aggregate cost(s) of the widgets ordered.  381 
Specific technical terms need to be present in these artifacts to specific what technical impacts 382 
may mean to the state of the process.  For example, if a service is used to place an order, the 383 
service provider may want to specify that it MUST be by using synchronous communication and if 384 
the service provider closes his side of the connection before an aggregate amount of time since 385 
the first signal was sent (example T=30 seconds), the order is still deemed to be placed and the 386 
service consumer may be indebted to the service provider for the aggregate cost(s) of the 387 
widgets ordered.  388 

 389 

2.1.1 Reference Model for Architecture 390 

 391 
This specification described aspects of service oriented architectures using a combination of 392 
architectural views and patterns as shown in the diagram below.  The balance of normative 393 
patterns that define the application of Service Oriented Architecture to electronic business are 394 
part of the catalogue of SOA patterns. 395 
 396 
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 397 
 398 

Figure 2.7 – Reference Model for this architecture 399 

 400 

2.2 Summary of Core Characteristics of Service Oriented 401 
Architectures 402 

 403 
This section is an executive summary of service oriented architectures. By definition, modern 404 
service oriented architectures that make use of the internet are: 405 
 406 

1. Event driven 407 
 408 
2. Loosely coupled 409 

 410 
3. Location transparent 411 

 412 
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4. Component based 413 
 414 

5. Protocol independent 415 
 416 

The requirements of a networked environment and a set of additional requirements centric to 417 
electronic business adds other facets to an SOA: 418 
 419 

6. Registry Centric – an architecturally neutral component to aid discovery, integration and 420 
maintenance of integration over time. 421 

 422 
7. Process oriented – in order to enable business process management and business 423 

collaboration, an SOA should have a mechanism for maintaining state over the course of 424 
long running business processes and collaborations. Individual services and transactions 425 
are all part of process instances. 426 

 427 
There are no specific compliance tests to determine if a specific architecture qualifies as a 428 
Service Oriented Architecture.  Such is outside the scope of this specification. 429 
 430 
Interoperability amongst service providers and service consumers is also outside of the scope of 431 
this document.  It is HIGHLY RECOMMENDED that anyone interested in maintaining 432 
conformance and interoperability between services contact either the Web Services 433 
Interoperability (WS-I), the ebXML Implementation, Interoperability and Conformance (IIC) 434 
Technical Committee or other conformance organization. 435 
 436 

2.3 Conceptual View 437 

 438 
In many architectures, pure architectural views such as a component views, object models, layer 439 
diagrams (stacks) do not completely capture the relationships between components of an 440 
architecture.  A Conceptual View mixes and matches components from varying aspects of an 441 
architecture in order to supplement the other views.  Accordingly, this eBusiness service oriented 442 
architecture contains a conceptual view in order to convey the relationships between different 443 
aspects of the architecture. 444 
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 445 
 446 

Figure 2.8 – eb SOA Conceptual View 447 

 448 
This conceptual view reconciles the aspects of real world objects, data model components and 449 
technology view components. 450 
 451 
The conceptual view may be further decomposed to understand specific relationship necessary 452 
between Business Processes and Business Web Services. 453 
 454 

2.4  Business Requirements View 455 

 456 
The purpose of the business requirements view is to document the activities and needs for 457 
businesses, independent of any technology.  Specific business requirements models may be 458 
specialized for industry verticals.  Several generalized technologies exist to aid businesses in 459 
capturing their lexicons in a technology neutral manner including the UN/CEFACT modelling 460 
methodology (UMM) and IBM’s Rose Unified Process (RUP).   461 
 462 
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 463 
 464 

Figure 2.8  – Business Requirements View 465 

 466 
A legal entity may be an instance of a company or a division within a company, a government 467 
agency or any other creature of stature.  The legal entity has both intent (vision) and a policy or 468 
set of policies. 469 
 470 
The intent is a high level vision that encompasses the legal entities objectives.  An example of 471 
intent is to “be profitable by selling sheet metal”. 472 
 473 
A legal entity will likely enter into collaborations with other legal entities or themselves in order to 474 
fulfill their goals towards their vision.  An illustrative example is the company selling sheet metal 475 
enters into a collaboration with steel wholesalers (to distribute its’ sheet metal) and a steel 476 
supplier (to buy raw materials). 477 
 478 
Collaborations occur within a business context.  The context may be comprised of several 479 
individual contextual classifications (such as industry, geographical classification or legislative 480 
requirements).   481 
 482 
A collaboration is comprised of one or more tasks.  An example of a task could be to “sell large 483 
orders of OEM sheet metal to aerospace companies”.  This results in an action to execute the 484 
task such as writing a sales invoice.  This results in the goal being achieved.  The legal entities 485 
overall intent (vision) is driven by achieving goals. 486 
 487 
The scenarios laid out in the business requirements view are further illustrated in several patterns 488 
from the patterns catalogue. 489 
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2.5 Technology Model View 490 

 491 
The purpose of the technology view is to capture the technology components and their 492 
relationships both within an enterprise as well as shared components.  Not all aspects of this 493 
technology view are mandatory. 494 
 495 

 496 
 497 

Figure 2.9 – eb SOA Technology View 498 

 499 
The technology view incorporates both owned and shared (extrinsic) technology components. 500 
 501 
A legal entity or their agent may deploy technology on one or more platforms.  The platform 502 
provides common services such as logging, security, reporting and management.    503 
 504 
Registry, Repository and Directory services are available as a set of extended platform services.  505 
The services provided by the Registry, Repository and Directory services are extensible and help 506 
support integration, ad hoc configuration, maintenance and other dynamic behavior. 507 
 508 
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Enterprise data services enable integration instance data.  Semantic content management allows 509 
reconciliation of instance data with transactions.  Archiving facilitates storage, indexing and 510 
retrieval of enterprise transactions and other data instances. 511 
 512 
Notes: 513 
 514 
Transformation:  Data reconciliation is design phase aspect of transformation (create map(); 515 
mapData();) 516 
 517 
The components laid out in the technology view are further illustrated in several patterns in the 518 
patterns catalogue. 519 
 520 

2.6  Data Model View 521 

 522 
The purpose of the data model view is to depict the data components and the relationships 523 
between them devoid of technology components. 524 

 525 
 526 

Figure 2.9 – eb SOA Data Model View 527 

 528 
A collaboration in this context is a bilateral agreement, either implicit or explicit. One or more 529 
business processes may be present in order to fulfill the intent of a collaboration.  An illustrative 530 
example of the two is the collaboration is an agreement that Company “A” can purchase sheet 531 
metal from Company “B”, using the “Purchase Order Process”. 532 
 533 
A process will have several transactions.  Each transaction may carry a business message 534 
payload.  The payload may be constrained by metadata, comprised of an aggregation of 535 
individual data elements.  The data element metadata may be contextually constrained during 536 
design time. 537 
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 538 
The components laid out in the data model view are further illustrated in several patterns in the 539 
patterns catalogue. 540 
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3 SOA Architectural Patterns: What, Why & How 541 

 542 

3.1 Introduction 543 

 544 
Architectural Patterns, in the context of syntax, are part of a family of languages generally 545 
referred to as Architectural Description Languages (ADL’s).   Many ADL’s are in their infancy yet 546 
the Patterns Syntax seems to be gaining popularity in use.  547 
 548 
The pattern language embraces object-oriented methodologies in that it promotes modularity, 549 
scalability and reusability while offering the regimented structure of a true engineering discipline, 550 
yet has the ability to render both object oriented and non object oriented systems.  551 
 552 
There are several advantages offered by the Patterns syntax including: 553 
 554 

1. Reuse of Pattern’s – patterns can be reused for numerous problems in varying contexts. 555 
 556 
2. Neutrality – patterns are not tied to any specific data type, programming philosophy or 557 

paradigm, programming language, methodology or other constraint. 558 
 559 

3. Ability to render technical and material concepts at abstract levels. 560 
 561 

4. Ability to define detail using layered approach of clarity. 562 
 563 

5. Efficient at capturing ideas, methodology’s for requirements, business, application, 564 
design, runtime and implementation views of the static or dynamic behavior of systems. 565 

 566 
The Architectural Patterns approach is a methodology whereby a pattern abstracts away from a 567 
specific problem-solution pair.  The approach is to distill out common factors from several related 568 
problem-solution pairs and document those in a pattern instance.  The patterns approach uses a 569 
set of layered assets, each level increasing on the granularity of detail over the last layer.  570 
Patterns may use other patterns within their structure. 571 
 572 
Christopher Alexander first conceived the term “pattern” in an architectural context in his book 573 
“The Timeless Way of Building”.   The specific text is as follows: 574 
 575 

“As an element in the world, each pattern is a relationship between a certain context, a 576 
certain system of forces which occur repeatedly in that context, and a certain spatial 577 
configuration which allows these forces to resolve themselves. 578 
As an element of language, a pattern is an instruction, which shows how this spatial 579 
configuration can be used, over and over again, to resolve the given system of forces, 580 
wherever the context makes it relevant. 581 
The pattern [is] at the same time an [object] which happens in the world and the rule 582 
which tells us how to create that [object] and when we must create it.  It is both a process 583 
and a thing [syntax]; both a description of a thing which is alive and a description of the 584 
process which will generate that thing.” 585 

 586 
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3.2 OASIS eBusiness SOA TC Pattern Meta Model (UML) 587 

 588 

3.2.1 A Reference Model for Service Oriented Architecture 589 

 590 
This meta model constrains all patterns contained within the accompanying Catalogue of Patterns 591 
and is expressed in UML (figure 3.1 – below). Specific patterns may extend the base model in 592 
order to facilitate functionality required within a certain context.   This meta model is a 593 
specialization of the basic architectural patterns used by many software developers in order to 594 
facilitate conveyance of concepts to the target audience of this specification. 595 
 596 
 597 

 598 
 599 

Figure 3.1 – eb SOA Pattern Meta Model (UML) 600 

 601 
A pattern may be decomposed into three main components – the Context, the Business Problem 602 
and the Generalized Solution.  All three parts of a pattern are intrinsically inter-related.   603 
 604 
Context 605 
 606 
The context is the area or situation(s) in which the business problem occurs.  A context may be 607 
highly generalized in order to ensure maximum applicability of the pattern or it may be highly 608 
specialized. 609 
 610 
The context should not be considered an exhaustive set of contexts for which a problem may 611 
occur.  It is highly unlikely that a pattern developer could or would bother to envision ever single 612 
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conceivable context in which a specific problems occurs and document them.  A more pragmatic 613 
approach is to list all known situations where a problem addressed by the pattern occurs.  614 
 615 
Business Problem 616 

 617 
The problem is a documentation of the problem(s) that arise repeatedly within the context(s) and 618 
is augmented with a series of forces.   A generalized description of the problem (detailed 619 
according to requirements) must be present.  A set of secondary artifacts may also be 620 
documented – the requirements, constraints and desirable properties for a solution.   621 
 622 
The use of different viewpoints to can be employed in order to facilitate greater comprehension of 623 
a specific problem 624 
 625 
Generalized Solution 626 

 627 
The solution specifically resolves the recurring business problem and/or how to balance the 628 
constraints and forces of the problem. The static structure of the generalized solution contains 629 
concrete classes (objects) and relationships and is expressed using Unified Modelling Language 630 
(UML) class view diagrams.    631 
 632 
The dynamic behavior of the generalized solution documents how classes (objects or 633 
components) collaborate between each other and captures the dependencies and relationships 634 
between them.  UML sequence diagrams are used to depict the dynamic behavior of the solution. 635 
 636 

3.3  The eb SOA Pattern Notation 637 

 638 
This section describes the OASIS eBusiness SOA TC Pattern metamodel in greater detail. All 639 
patterns are self-contained and may be used collectively to form the foundation for a subsystem 640 
of an entire system, in conjunction with the blueprints expressed in section two. 641 
 642 
Individual patterns may be generally classified in the following manner: 643 
 644 

1. Architectural Patterns – a fundamental structural organizational schema for software 645 
systems.  It provides a set of predefined subsystems specifies their responsibilities and 646 
includes rules and guidelines for organizing the relationships between them.1 647 

 648 
2. Design Patterns - provide a scheme for refining the subsystems or components of a 649 

software system, o the relationships between them.  It describes a commonly recurring 650 
structure of communicating components that solves a general design problem within a 651 
[specific] context.1 652 

 653 
3. Idioms – Idioms are the lowest level patterns and may be specific to a programming 654 

language.  An idiom guides implementation aspects of components and the relationships 655 
between them using features specific to a given language or environment. 656 

 657 
Note to readers: Idioms that are specific to a programming language or specific standard are not 658 
used within this document in order to maintain neutrality.  Idioms will be documented in an 659 
accompanying “best practices” document. 660 
 661 
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3.3.1 Pattern Presentation  662 

 663 
Within this architecture, patterns will be presented as normative artifacts referenced from the 664 
Patterns Catalogue, in order to build a cohesive architecture.  Each pattern will be comprised of 665 
the following text and graphic components. 666 
 667 

3.3.1.1 Name 668 

 669 
The Pattern name is a unique name accompanied by a short descriptive summary of the pattern.  670 
 671 

3.3.1.2 Also known As (optional) 672 

 673 
Alternative names for the pattern if any are known.  See also “see also” later in this section. 674 
 675 

3.3.1.3 Business Problem (Story) 676 

 677 
The Business Problem is a specific, illustrative example of the problem to document the need for 678 
the pattern.  This is similar to the architectural concept of “Story”. There can be more than one 679 
story per pattern.  The story also helps speak to the business user to identify that a specific 680 
pattern may be relevant to their situation. 681 
 682 

3.3.1.4 Context 683 

The context is the situation or set of unique situations in which the pattern may apply.  The 684 
context captures a specific context or a set of contexts in which the problem occurs. The higher 685 
the degree of generality, the higher the likelihood the pattern may be reusable and vice versa. 686 
 687 

3.3.1.5 Derived Requirements 688 

The derived requirements are a summary of the Business Problem (Story).  While the Business 689 
Problem is often specific, the derived requirements are a generalized extrapolation of the general 690 
concepts.  A description of the problem including a list of any constraints associated with this 691 
problem.  Unlike the story component, the Derived Requirements specifically describe the 692 
problem in detail. 693 
 694 

3.3.1.6 Generalized Solution 695 

The generalized solution for the problem as it occurs within the context. The solution can be 696 
further subdivided into two different components – the overall structure of the solution as a static 697 
diagram and its’ dynamic behavior. 698 
 699 

3.3.1.7 Static Structure 700 

 701 
This section is a generalized description of the static components and their relationships.   702 
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 703 
An example of a class view diagram is depicted in Figure 3.1 – the UML class view diagram used 704 
to express a view of the Patterns Metamodel. 705 
 706 
UML Class view diagrams show the classes, complete with their attributes and operations, and 707 
are also capable of expressing the complexities of the relationships between classes.  While the 708 
lines are blurred between data objects and executable application logic, the context of each class 709 
view diagram is important to capture. 710 
 711 

 712 
Figure 3.2 – single class UML class view diagram 713 

 714 
Figure 3.2 (above) shows a simple UML class view diagram.  The stereotype is a generalization 715 
of the type of the class, in this case an <<abstract>> class.  The class has two attributes in the 716 
second section, a userID and a name.  Each attribute also has an optional datatype.  The third 717 
portion of the class is the operations of the class, in this case two public operations exist to set or 718 
get a userID. 719 
 720 

 721 
Figure 3.3 – UML Class diagram 722 

 723 
In the above figure, there are several classes on one class view diagram.  The lines that connect 724 
the classes declare the relationships between them.  Numbers indicate cardinality.  For example, 725 
a user may belong to any number of directories between zero and infinity, as declared by the 726 
asterisk (*). A DirectoryOfUsers has one to infinity users as declared by the “1..*” (without at least 727 
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one user, it may be debatable if it is a directory).  The arrow shows that the DirectoryOfUsers is 728 
dependent upon Users.  BasicUser, AdministrativeUser and PartnerCompanyUser all inherit from 729 
the abstract user class and are deemed specializations of user.  The base abstract user class is 730 
considered a “generalization” of the other specific types of users.  731 
 732 
 733 

3.3.1.8 Dynamic Behavior 734 

The dynamic behavior aspect of any pattern describes the runtime interactions, sequences and 735 
behavior of the pattern’s solution.  The use of the UML Sequence diagram syntax is used to 736 
depict these views.  UML Sequence diagrams are a part of the Object Meta Group’s Unified 737 
Modelling Language (UML) version 2.0 specification and considered a standard notation for 738 
specifying dynamic behavior among concurrently-operating objects and processes of hardware 739 
components.  740 
 741 
Within this architecture specification, we use UML Sequence diagrams to illustrate the 742 
relationships between components of the pattern during runtime.   743 
 744 

 745 
Figure 3.4  – UML Sequence Diagram example 746 

 747 
The UML sequence diagram in figure 3.4 shows two objects.  The reader should interpret the 748 
sequence diagrams starting from the top left hand corner.  Object1 makes a call to Object2, 749 
Object2 does some internal process then either sends a return or error back to Object1. 750 
 751 
For more on UML Sequence or Class view diagrams, please visit http://www.uml.org. 752 
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3.3.2 Implementation 753 

Each implementation section contains guidelines for implementing the pattern.  Within this 754 
specification, care is taken not to constrain this to any specific platform or programming language 755 
or specific standard or protocol.  The implementation section of each pattern is therefore 756 
somewhat more vague than some patterns (specifically Idioms) viewers may be used to. 757 
In general, the implementation section is considered a non-normative suggestion, not an 758 
immutable rule or requirement.  In terms of RFC 2119 interpretation, the implementation is of 759 
RECOMMENDED or MAY status. 760 
 761 

3.3.3 Business Problem (Story?) Resolved 762 

This section of the pattern contains reconciliation between the solution and the business problem 763 
(story) of the pattern.  This section may contain additional details not yet covered by the solution 764 
and implementation sections and their subsections. 765 

3.3.4 Specializations 766 

Specializations are specific or customized instances of the generalized solution.  An example 767 
could be to outline two specializations to building user interfaces.  Such may be implemented as 768 
a non-web based GUI (such as using the Microsoft Foundation Classes (MFC) in the 769 
implementation section.  The other specialization could alert readers to the fact that a web 770 
interface could also be build to achieve the same end using Java Server Pages or a similar 771 
technology.  772 
 773 

3.3.5 Known Uses 774 

The known uses are references to examples of the specializations of the pattern in use.  For 775 
example – the pattern could be the condition of an artifact that is used to capture the details of 776 
how to bind to a specific web service.  There could be three known uses – a Universal 777 
Description Discovery Interface (UDDI) registry service binding method, a Web Services 778 
Description Language (WSDL) instance or an ebXML Collaboration Profile Protocol (CPP) 779 
instance.   The exact difference of each known use may vary and may be discussed lightly in this 780 
section to guide implementers. 781 

3.3.6 Consequences 782 

The benefits the pattern provides and any potential liabilities or caveats.  This is an analysis of 783 
the consequences imposed by the Generalized Solution.  Consequences of specialized solutions 784 
may also be discussed herein. 785 

3.3.7 References 786 

A set of reference to other patterns or information relevant to the problem, context and solution. 787 
 788 

3.3.8 Pattern Meta Model Summary 789 

The metamodel for patterns has been adopted from a variety of industry definitions of patterns.  790 
Its’ goal is to facilitate the capture and sharing of concepts and relationships between 791 
components of this eBusiness Service Oriented Architecture. 792 
 793 
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4 Pattern Catalogue 794 

 795 
Rather than place all patterns inline within this specification, this document relies on an external 796 
catalog of patterns and the patterns themselves. 797 
 798 
The patterns catalog may be referenced from the technical committee’s home page at 799 
http://www.oasis-open.org/committees/comments/form.php?wg_abbrev=ebsoa.  800 
 801 
 802 
 803 
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Appendix C. Notices 822 

OASIS takes no position regarding the validity or scope of any intellectual property or other rights 823 
that might be claimed to pertain to the implementation or use of the technology described in this 824 
document or the extent to which any license under such rights might or might not be available; 825 
neither does it represent that it has made any effort to identify any such rights. Information on 826 
OASIS's procedures with respect to rights in OASIS specifications can be found at the OASIS 827 
website. Copies of claims of rights made available for publication and any assurances of licenses 828 
to be made available, or the result of an attempt made to obtain a general license or permission 829 
for the use of such proprietary rights by implementors or users of this specification, can be 830 
obtained from the OASIS Executive Director. 831 
OASIS invites any interested party to bring to its attention any copyrights, patents or patent 832 
applications, or other proprietary rights which may cover technology that may be required to 833 
implement this specification. Please address the information to the OASIS Executive Director. 834 
Copyright  © OASIS Open 2002. All Rights Reserved. 835 
This document and translations of it may be copied and furnished to others, and derivative works 836 
that comment on or otherwise explain it or assist in its implementation may be prepared, copied, 837 
published and distributed, in whole or in part, without restriction of any kind, provided that the 838 
above copyright notice and this paragraph are included on all such copies and derivative works. 839 
However, this document itself does not be modified in any way, such as by removing the 840 
copyright notice or references to OASIS, except as needed for the purpose of developing OASIS 841 
specifications, in which case the procedures for copyrights defined in the OASIS Intellectual 842 
Property Rights document must be followed, or as required to translate it into languages other 843 
than English. 844 
The limited permissions granted above are perpetual and will not be revoked by OASIS or its 845 
successors or assigns. 846 
This document and the information contained herein is provided on an “AS IS” basis and OASIS 847 
DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO 848 
ANY WARRANTY THAT THE USE OF THE INFORMATION HEREIN WILL NOT INFRINGE 849 
ANY RIGHTS OR ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A 850 
PARTICULAR PURPOSE. 851 
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