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Abstract ……..
This document presents the results of a survey of open literature on the following
subjects:
x

Patterns in general;

x

Patterns for Systems Engineering (SE), Systems of Systems Engineering (SoSE), and
Capability Engineering (CE);

x

Process Patterns;

x

Organizational Patterns Pattern Languages;

x

Pattern Modeling Main Academic active Players in the domain;

x

Main Conferences and Publications within the domain;

x

Main Research Streams and Results;

x

Main Patterns Documentation Forms & Standards.
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Introduction

This document presents the results of a survey of open literature on the following subjects:
 Patterns in General;
 Patterns for Systems Engineering (SE), Systems of Systems Engineering (SoSE),
and Capability Engineering (CE);
 Process Patterns;
 Organizational Patterns1;
 Pattern Languages;
 Pattern Modeling2;
 Main Academic active Players in the domain;
 Main Conferences and Publications within the domain;
 Main Research Streams and Results;
 Main Patterns Documentation Forms & Standards.

1.1

Document Objective

The intent of this document is to provide the PACEM-Re Project Team with a sound knowledge
base that will serve the purpose of verifying the applicability of the concept of “Patterns” to:
 The current and future versions of the Capability Engineering Process (CEP);
 The Work Products (e.g., artefacts) resulting of the application of the CEP within the
current and future DND/CF CE Initiatives.

1

This subject was not identified in the original PACEM-Re Statement of Work but it appears to be relevant
to both CET Organization Model and DoDAF Organizational Relationship Maps (OV-4).
2
This subject was also not identified in the original PACEM-Re Statement of Work but it appears to be
relevant and worthy of further examination.
DRDC Valcartier CR 2010-012
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Survey and Update of Open Literature

The survey results described hereafter were essentially obtained from the Internet where they are
available in the forms of white papers, articles, books and websites. In order to facilitate retrieval,
reference information is provided.

2.1

Patterns in General

There are several definitions of a pattern in the open literature. To begin with, the Oxford English
Reference Dictionary describes a pattern as “a model or design from which copies can be made”.
“Patterns might be so specific as to name particular objects, interface elements or implementation
structures in a solution, or so general as to describe high-level architectures or the structures of
the organizations that create them. They could describe configurations of hardware, software or
even people” (ref[1 ]).
If we look at some definitions of pattern as applied to systems engineering and systems
development we see that the Oxford definition is quite generic and simple but nonetheless
applicable. In Ref [2], Barter defined a pattern as “a solution of a specific problem placed in a
specific context”, where the solution is a model or design. This model or design can differ
depending on the type of pattern. For example, according to Ambler, process patterns are “a
collection of general techniques, actions, and/or tasks (activities)” (Ref [3]). In this case the
models are a collection of general techniques, actions and/or tasks. This is conceptually similar to
Cloutier, who saw a pattern “as a model or facsimile of an actual thing or action, which provides
a degree of representation (an abstraction) enabling the repeated recreation of that entity.” (Ref
[4]).
A design pattern in architecture and computer science is a formal way of documenting a solution
to a design problem in a particular field of expertise. This idea/definition was introduced by
Christopher Alexander in the field of architecture and has been adapted for various other
disciplines, including computer science (Ref [14]). From this context the pattern was considered
to be a three-part rule, which expresses a relation between a certain context, a problem, and a
solution (Ref [15]). Design patterns have moved into the mainstream of professional software
development as a highly effective means of improving the quality of software engineering,
system design, and development, as well as the communication among the people building them.
Patterns capture many of the best practices of software design, making them available to all
software engineers.
The goal of patterns is to re-use solutions to solve similar problems to save time and costs. There
are different types of patterns to address various problems and context. These patterns can address
patterns for Systems Engineering, System of Systems Engineering and Capability Engineering
(referred to as only Capability Engineering in the rest of this paper), patterns for processes and
patterns for organization structure.
Patterns for Capability Engineering are patterns of solutions to Capability Engineering problems
which would include models and other artefacts of operational and system architectures including
requirements and system processes. These patterns are analogous to design patterns as described
2
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in the literature. These architectures depict the inter-relationships of systems and system
components both from an operational and systems perspective documented in such a way that
they can be re-used to solve similar capability engineering problems. These patterns can address
the business or organizational processes of the Department of National Defence.
Process patterns, as described by Ambler (Ref. [3]), are a collection of general techniques,
actions, and/or tasks (activities) from which an organization can develop a tailored process that
meets its exact needs. Even though he describes process patterns within the context of software
development, the concepts can be applied to capability engineering.
Organizational Patterns are closely related to Process Patterns in that they deal with actions
and/or tasks specific to the organizational construct of a group, team, company, corporation,
department, etc. The organizational patterns often determine the output of the organization and
its efficiencies, or lack thereof.
The Capability Engineering Processes (CEP) can be viewed as a collection of process and
organizational patterns to perform capability engineering within the context of DND. The work
products of the CEP become the Capability Engineering patterns for future work products in
support of future capability engineering initiatives.
The following sections provide more detail on these types of patterns.

2.2

Capability Engineering Patterns

In Ref [4], a pattern hierarchy is proposed that provides a contextual picture to position the
various types of patterns. This hierarchy identifies the context within which solution patterns
would be applied. That is, the organization, business and mission patterns define the problem
space and context. The subsequent system architecture patterns then define the collection of
solutions that can be applied. As described in Figure 1, the system architecture patterns are
composed of five sub-patterns: structural, engineering roles (organization), requirements,
activities (process) and system process. These various types of patterns all describe various
aspects of the solution that can be re-used in subsequent capability engineering initiatives.
Organization and activities (process) patterns are described in more detail in separate sections
below.
 A structural pattern is a physical pattern to follow when designing a part of the
architecture to describe how to build the system;
 System requirements patterns prescribe the format of a properly formed requirement,
or a collection of requirements that can be reused to describe desired functionality;
and
 System Process patterns define the processes performed by the system.
This hierarchy is very interesting and should be further explored and refined to better reflect the
nature of capability engineering and the dynamics of a capability engineering initiative.
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Figure 1 - Proposed System Pattern Hierarchy (Ref. [4])
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2.3

Process Patterns

As described by Ambler (Ref. [3]), process patterns are a collection of general techniques,
actions, and/or tasks/activities for developing object oriented software. This definition can be
applied to capability engineering in the development of systems and system of system
architectures. According to Ambler there are three types of process patterns: Task; Stage; and
Phase. Although the majority of Ambler’s focus on patterns is related to his interest in using them
to support software development processes, these concepts can be applied to Capability
Engineering and the CEP. The CEP is a set of process patterns for architecting complex system
of system architectures. By extension, a CEP Task is a Task Process Pattern, as discussed further
below.
Ambler defines Task process patterns as those process patterns that depict the detailed steps to
perform a specific task, such as the Technical Review and Reuse First process patterns. In
comparison, the CEP describes task process patterns where the inputs describe the context, the
steps describing each task is the process pattern that generate associated deliverables/output of the
task. For example, in the CEP, Initiate Requirements Analysis is a task process pattern.
Ambler next considers Stage process patterns as those process patterns that relate to the steps,
which are often performed iteratively, of a single project stage. A project stage is a higher-level
form of process pattern, one that is often composed of several task process patterns. Similarly, the
CEP Process Analyse Capability Gap defines a stage process pattern according to Cloutier’s
definition above. This process pattern describes all the activities and tasks to be performed during
this stage.
Finally, Ambler considers Phase process patterns as those that demonstrate the interactions
between the stage process patterns for a single project phase, such as the Initiate and Delivery
phases. Project phases are performed in a serial manner while stage process patterns are
performed iteratively. In the CEP lifecycle, stages are equivalent to the Phase process patterns
described above: Inception, Comprehension, Elaboration, and Completion. For example, the
Inception phase of a capability engineering initiative can consist of an Analyse Capability Gap
stage process and a Define Operational Architecture stage process. Each one of these includes one
or more task process patterns.

2.4

Organizational Patterns

As mentioned earlier, there is a general consensus that Process Patterns and Organizational
Patterns are closely related (Ref [5]). Ambler states that in Coplien’s (1995) paper “A Generative
Development-Process Pattern Language,” he hints at the definition for the term “process pattern”
in his statement that “the patterns of activity within an organization (and hence within its project)
are called a process” (Ref [3]). This relationship is further exemplified by what is known as
Conway’s Law, which states organizations which design systems ... are constrained to produce
designs which are copies of the communication structures of these organizations (Ref [6]). As
Coplien put it, there is, “a close tie between the technical issues of architecture and the human
issues of an organizational structure” (Ref [7]).
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Coplien spent a great deal of his time applying patterns to organizations, with a focus on software
development organizations and projects. He made the point that organizations that do not use
patterns (i.e. processes) are not as efficient as those that do and he states, “Patterns support
emerging techniques in the software design community, where they are finding a new home as a
way of understanding and creating computer programs. There is an increasing awareness that new
program structuring techniques must be supported by suitable management techniques, and by
appropriate organization structures; organizational patterns are one powerful way to capture
these” (Ref [8]).
There are two aspects of organizational patterns as they apply to the CEP: the organizational
structure of the CEP Team developing the capability architectures as part of a capability
engineering initiative; and the organizational structure of the solution that describes the structure
of the defense organizations that are integral to the system or systems as part of the solution. The
CEP provides an organizational pattern that can be tailored to address the nature of the capability
engineering initiative. Defense organizational structures provide set patterns that can be used
and/or tailored to be part of the solutions.

2.5

Pattern Languages

According to Robert H. Barter, “A pattern language is a collection of patterns” (Ref [9], just as
the English language is a collection of English words. Ref [10], written by Joseph J. Simpson and
Mary J. Simpson, states that Barter was the first to propose the creation and use of a systems
engineering pattern language in his paper, "A Systems Engineering Pattern Language" (Ref [2]),
which appeared in the 1998 INCOSE Symposium Proceedings. Simpson and Simpson’s 2006
paper included an expanded definition from that of Barter. Their definition was, “A pattern
language is a collection of interrelated patterns, with specific relationships binding individual
patterns together.” This expanded definition allowed them to explore the relationships between
patterns by accurately and completely defining them. Their methodology was to use the form
expressed by Barter, where patterns are described as having an Evocative name and 5 contexts:
problem statement, forces, context, related patterns and solution (see Figure 2).

6
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Figure 2 - Pattern description format (Ref. [10])

The following is an example which applies the CEP to DRDC applied research projects,
demonstrating how one can document a pattern:
Name: Management Hammer
Forces: Actual DRDC applied research projects do not currently use a formal
management procedure in the conduct of their projects. In order to provide
greater rigour and management oversight of these projects and still allows them
the flexibility and agility required of research projects a minimal management
process is required.
Context: A tailored CEP process is applied within the context of a DRDC
applied research project.
Solution: The process pattern to follow for DRDC applied research projects in
the inception phase is shown in Figure 3. In the inception phase the Provide
Support task is not performed. The Define Management Procedure and Define
Workplan tasks are merged. Also, the Validate Requirements and Validate
Operational Options tasks are merged.

DRDC Valcartier CR 2010-012
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sequential relationship tags which were developed by McCartor and Simpson; the Hierarchical
Style; the Sequential Framework Style; and the Abstraction Stack Style.
Simpson and Simpson also outlined the current state of systems engineering pattern literature.
Their paper suggests that SE patterns and pattern languages should be based on the capture of SE
best-practices, and formal SE processes as well as the Systems Engineering Book of Knowledge
(SEBOK). The paper proposes using patterns and pattern languages to capture and manage the
SEBOK information.
Also according to Simpson and Simpson, Cecilia Haskins also proposed the use of SE patterns
later in 2003 to capture the information in the SEBOK. There was a difference between the
definition and development of pattern languages between her proposal and that of Barter. Barter
suggested the use of 'Concept Map'-like relationships between the individual patterns in a SE
pattern language, while Haskins referred to a pattern language as a collection of patterns, and
does not address the specific relationship types between patterns in any detail. In a 2005 paper,
“Application of Patterns and Pattern Languages to Systems Engineering,” Haskins addressed the
relationship component of pattern languages in a different manner by addressing links between
patterns at different levels and appealing to the ideas of networks and hierarchy to describe these
links (Haskins 2005) (Ref [10]).
Given that there are virtually an unlimited number of patterns, pattern interrelationships and
relationship types, Simpson and Simpson’s discussion of types is not all inclusive and they
conclude that, “More research is needed to further develop the core set of systems engineering
patterns and pattern relationship types. This research should also cover groups of related patterns
or pattern languages.” (Ref [10])
At Ref [11] “A Pattern Language”, the second of three books published by the Center for
Environmental Structure to provide a "working alternative to our present ideas about architecture,
building, and planning", Christopher Alexander offers a practical language for building and
planning based on natural considerations. He gives an overview of some 250 patterns that are the
units of this language, each consisting of a design problem, discussion, illustration, and solution.
By understanding recurrent design problems in our environment, readers can identify existent
patterns in their own design projects and use these patterns to create a language of their own.
This is an extraordinarily thorough, coherent, and accessible book useful for homebuilders,
contractors, and developers who care about creating healthy, high-level design.
From a software architecture perspective, “Pattern Languages of Program Design” Ref. [12],
Coplien et al look at frameworks and components for engineering solutions to particular types of
problems at a higher level, such as looking at patterns as "tools and materials" that can be used to
solve problems effectively. Coplien went further in Ref [13], to illustrate pattern use in the real
world using examples from C++ including the Command Processor for executing commands, and
the Observer Pattern for building efficient components. There is also some extensive research on
the Proxy pattern, which presents many extensions for a variety of network and distributed
solutions. Some of these patterns could be applicable to address specific capability engineering
problems to deal with network centricity.
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2.6

Pattern Modeling

Pattern modeling provides a formal approach to define patterns, their behaviour and
interrelationships. To date Unified Modeling Language (UML) has been primarily used to design
software. Ref [16] appears to take the idea of patterns beyond software modeling and into the
world of modeling business processes as well. The authors put forward the idea of using UML to
model entire organizations. The argument presented is that with models, an organization can
provide better software, define and implement new goals, and even decide whether to outsource
certain operations. The Erickson-Penker Business Extensions for UML, invented by the authors
and presented within the text, permit UML to document an entire business enterprise. Included
are instructions on how to model businesses, from business architecture to processes, business
rules, and goals and short case studies--for Web-centric and more traditional companies--are used
to illustrate key concepts here. This approach is worthy of further investigation in supporting
capability engineering design patterns.

10
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3.1

Players, Conference & Publications, Research
Streams, Documentation Forms and Standards
Main Academic Active Players

Discussion concerning the use of patterns to support engineering processes has been on-going for
many years. Christopher Alexander who authored A Pattern Language: Towns, Buildings,
Construction in 1977 was one of the first proponents of using patterns for house construction and
renovation. In itself this seems remarkable given that the construction industry has been using
blueprints as patterns for buildings and houses for decades. Wikipedia credits him as being “the
father of the Pattern Language movement in computer science”, (Ref [15].
Over time patterns became associated with software development. One of the most widely known
individuals involved in this activity was James Coplien who, along with his contemporaries at the
Cutter Consortium established the software pattern discipline from discussions at a workshop in
1994 on an earlier Advanced Research Project at Bell Laboratories called the Pasteur Project. By
the fall of 1994, a collection of about 40 organizational patterns existed. Coplien presented these
patterns at the first pattern conference in Allerton Park, Illinois.
Another Cutter Consortium Senior Consultant, Kent Beck, was involved in Coplien’s work and
he would later cite Coplien as one of three influences in his work on Extreme Programming (XP).
Other organizational pattern works soon followed, including papers presented at the same
conference by Norman Kerth and Bruce Whitenack that went beyond software architecture to
explore the realm of human behavior. In 1995 Cutter Consortium Senior Consultant Alistair
Cockburn published “Prioritizing Forces in Software Design”, and Ward Cunningham published
his EPISODES pattern language. The former would become one of the foundations of the
AgileAlliance, and the latter lent major structure to XP. All these works had a pattern focus and
emanated from the pattern community.
Robert H. Barter entered the scene in the late 1990s with his work on Systems Engineering
patterns which appeared in the 1998 INCOSE Symposium Proceedings. He proposes the creation
and use of a systems engineering pattern language and suggested that SE patterns and pattern
languages should be based on the capture of SE best-practices, and formal SE processes as well as
the Systems Engineering Book of Knowledge (SEBOK). According to Barter, Eric Gamma and
Michael A. Beedle were also noted as some of the earliest investigators of using patterns for
object oriented software and Enterprise Architectures in the mid to late 1990s. Additionally in the
late 1990’s conferences began to become the hotbeds of discussion on patterns and numerous
other contributors engaged in information sharing on patterns. A group, known as the “Gang of
Four”, namely Eric Gamma, Richard Helm, Ralph Johnson and John Vlissides emerged in this
timeframe as a group dedicated to patterns research (Ref [17]).
Robert J. Cloutier emerged as a follower of the “Gang of Four” in the late 1990s. He is
associated with the Stevens Institute of Technology in New Jersey and he continues to do
research and publish his ideas through the Centre for Patterns and System Engineering Website,
(Ref [22]).
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In 2003, Cecilia Haskins again proposed the use of System Engineering patterns to capture the
information in the SEBOK. There is a difference between the definition and development of
pattern languages between these two first INCOSE pattern papers. Barter suggested the use of
'Concept Map'-like relationships between the individual patterns in a SE pattern language, while
Haskins referred to a pattern language as a collection of patterns, and does not address the
specific relationship types between patterns in any detail. In 2004 James Coplien and Neil
Harrison wrote a book on Organizational Patterns. The collection was a cohesive and broad work
built on the original core patterns but that drew heavily on patterns — whether in “pattern form”
or not — from the branches of the agile movement (Ref [7]). In a 2005 paper, “Application of
Patterns and Pattern Languages to Systems Engineering,” Haskins addressed the relationships
component of pattern languages in a different manner by addressing links between patterns at
different levels and appealing to the ideas of networks and hierarchy to describe these links
(Haskins 2005) (Ref [10]).
A relative latecomer, Ambler has written extensively recently using all his predecessors are
references. He has started a cottage industry around Patterns for Engineering applications and has
compiled the most complete set of references available through the internet as White Papers or
available for purchase through Amazon.Com. The emergence of design patterns and the
explosion of information available on the Internet have given rise to a number of individuals
interested in patterns and their uses, particularly for software development. In July 2006 Ambler
joined IBM Canada as the Chief Methodologist/Agile for IBM Rational. He works out of the
Toronto Labs with IBM clients, in particular for executive coaching, management briefings, and
software process improvement efforts (Ref [23]).
Simpson and Simpson also emerge in the 2004-5 timeframe as investigators of various pattern
styles and types. Their work, building on that of Barter, Haskins and Warfield and published in
2006, is some of the more complex, but interesting literature on patterns and pattern languages
and a possible relationship to what could be referred to as capability engineering process patterns.

3.2

Main Conferences and Publications

Conferences
INCOSE (Ref [18]) Symposiums which have been taking place for 20 years are the most often
quoted conferences on patterns. The overall focus of the symposiums is on systems engineering,
however presentations and discussions on patterns, pattern languages, etc have taken place
numerous time over the years.
EuroPLoP (Ref [19]) is another often quoted conference event, which is in its 14th year. Michael
Weiss (weiss@sce.carleton.ca) of Carleton University was listed as a chair of the recent July
2009 Conference in Bavaria, Germany and an oranizer of the next event scheduled for July 2010.
There is also an annual Scandinavian pattern conference known as VikingPLoP which last took
place in September 2008 (Ref [1]). The Hillside Group, who sponsors EuroPLoP and
VikingPLoP also sponsors a number of other annual conferences all dealing with various themes
related to patterns (Ref [24]).

12
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Publications
As stated throughout the paper, there are a number of publications available on patterns in
general, process patterns, organizational patterns, pattern languages and pattern modeling. The
most accessible and up to date set of documents on patterns appears to be at the Hillside website
(Ref [24]). It contains links to books, articles, papers and research on patterns as well as a
catalogue with links to other repositories.
There are also a number of books on Patterns, Pattern Languages, Pattern Design, etc all available
through Amazon.com.

3.3

Main Research Streams & Results

There is no main stream of research on patterns. For example, the papers submitted to EuroPLoP
(Ref [19]) over the years have covered a wide range of subjects, from technical issues, like Java
coding techniques, to social and organizational issues such as environmental damage. In previous
years, papers have clustered around subjects such as:
 Software development: design, architecture, management and processes
 Human computer interaction (user-interface aspects and novel modes of interaction)
 Pedagogy and Education (both professional training and classroom teaching)
 Business and organizational questions
The majority of research on patterns appears to be focused on patterns as they relate to software
development. There is a large body of earlier research done on patterns related to construction
and manufacturing, pattern languages and organizational patterns, whereas more recent research
is on pattern modeling and the use of UML to document patterns and pattern languages.

3.4

Main Pattern Documentation Forms & Standards

There is no set format or convention for a pattern or a pattern language in the system engineering
context. The forms used in the presentation of patterns for system engineering vary from simple
textual documents with tables, to spreadsheets and ultimately to the UML approach discussed
above. The form at Ref [20] developed by Cloutier is one example of a form associated with
Patterns and System Engineering.
Also, Ambler discusses how to document a process pattern at Ref [5]. He states, “I believe that
there is a need to combine the existing work in process patterns, well defined (yet still evolving)
within the patterns community, with that of the existing process improvement community. The
implication is the need for a format/template that both communities understand and agree to. In
that light, immediately below is one way that a process pattern can be documented.
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Process Pattern Format:
 Name. Provide a concise, strong name for the pattern, such as Program or Reuse
First.
 Intent. Describe the process pattern in one or two paragraphs, providing if applicable
a graphical description of the process pattern. Common graphical notations applied to
process patterns include, but is not limited to, flow charts, process diagrams, UML
activity diagrams, and data-flow diagrams.
 Type. Indicate if it is a Task, Stage, or Phase process pattern.
 Initial Context. Indicate the situation to which the pattern solution applies, and if
applicable the entry conditions that must be true before the process may begin.
 Solution. Describe in detail how to perform the steps/activities of the process
pattern. You may also choose, particularly for phase and stage process patterns, to
describe management, quality assurance, and risk management issues, as well as
indicate potential metrics to collect when working the process.
 Resulting Context. Indicate the situation/context which will result from performing
the process pattern solution, including if applicable the conditions that must be true
for the process to be considered complete.
 Related Patterns. Indicate the other patterns that this pattern is composed of, is a part
of, or is associated to.
 Known Uses/Examples. Indicate where/how the process pattern has been applied in
use. For example, the Technical Review task process pattern can be applied to the
management of peer reviews, code reviews, model reviews, and management
reviews.”
In a presentation made by Dr. Cloutier at INCOSE – Orlando Chapter in February 2009, there is a
proposed high-level process to document, retrieve and adapt Process Patterns to specific
Engineering problems Ref. [25]. This process is illustrated in Appendix A.

14
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Conclusions

Patterns have been examined, used and reused by mankind for various functions since the
beginning of time. Recently patterns have emerged as a means of assisting software development
processes to reduce time, cost and presumably to increase profit margins. Patterns are also now
used to model organizations and gain insight into how organizational structures affect outcomes.
In this sense patterns are already an intrinsic part of the Capability Engineering Process. Since
the number and types of patterns is limitless, the opportunity for study and discussion of pattern
languages and pattern relationship types also knows no bounds. There are emerging uses of
patterns, such as the use of UML to document organizations that are worthy of further
examination and possible application in a CEP environment.
The CEP is a set of process patterns for architecting complex system of system architectures. By
extension, a CEP Task is a Task Process Pattern, as discussed in this document. Depending on the
nature of the capability initiative to be addressed, the budget, the timeframe and resources
available will determine the set of process tasks of the CEP that will be performed. Identifying the
characteristics of these variables and how they affect or are affected by each CEP Task becomes a
critical function. Once these relationships are understood then decisions can be made on the
combination of CEP tasks to be applied. The challenge is to identify the relevant characteristics of
each variable that can be used to decide on the CEP process pattern to be used.
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Annex A

Pattern Form

On his Center for Patterns & Systems Engineering, Dr. Robert J. Cloutier of STEVENS Institute
of Technology provides a template to document Process Patterns.(shown below) [
http://www.patterns4se.com/pattern_form.doc ];
The name of the pattern should be
Pattern Name
descriptive to enable the pattern user
to understand the usage
Other
names by which the pattern
Aliases
may be known
Keywords which assist in locating
Keywords
appropriate patterns when needed
Brief discussion of the constraints
Problem
the pattern may impose
Description
What is the problem this pattern can
Problem
be used to solve
Context
Challenges that exist in the problem
Forces
being addressed by the pattern, and
the problems in applying the pattern
Discussion on how the pattern
Pattern
solves the problem being addressed
Solution
This can be one or more diagrams
Sketch
necessary to represent the pattern.
Please attach files to email.
Discussion of the critical interfaces
Interfaces
or information flows necessary in
implementing the pattern
What are the unaddressed issues
Resulting
remaining when the pattern is
Context
applied/used
An example of how the pattern may
Example
be applied
Why the pattern works
Pattern
Rationale
Where else is the pattern being used
Known Uses
in other places or applications
Other patterns what may work in
Related
conjunction or in association with
Patterns
this pattern
Other information that may be
References
useful in understanding or applying
the pattern
Who identified and documented the
Authors
pattern
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