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The ADAPT group has been studying design patterns for the past eight weeks with the objective of understanding the organization of design patterns in an object oriented sense; that is, organizing patterns using classification – instantiation, generalization -specialization, decomposition – aggregation. This has been an intellectual challenge that has helped clarify the relationships of the design patterns but has not produced what some would consider encouraging results. In order to produce better results one could go back and focus on the use of design patterns and see if the original thinking included such types of organization. This is the purpose of his discussion: to analyze the use of design pattern by the early authors and to see how their use would have led to the organization of patterns.

My study of the literature revealed there are two groups spawned from the adaptation of Alexander Design Patterns ideas. First, the Patterns Group used the “generative” nature of design patterns to document their experience in many different areas. Everything from object-oriented design, to project organization, to teaching programming was explored using the Alexander Pattern concepts. From this view patterns are really a technique focused on the experiential or generative aspects of the creative process.

A second group, the Design Patterns Group groups focused on object-oriented design patterns as identified by Gamma, Helm, Johnson and Vissiduess (GoF) and Pree who was working on his own.  These design patterns are not generative but rather “descriptive and passive” [Copelin 98 PHB] since they were discovered by analyzing existing software products.  In studying the projects and papers from these authors it became clear that their primary sources for discovery of design patterns were frameworks:

	Eric Gamma
	ET++ GUI Application Framework 92

	Ralph Johnson
	HotDraw Graphical Editor 91

	Richard Helm
	Consultant

	Richard Vlissides
	UniDraw Graphical Editor 90

	Wolfgang Pree
	ET++ and GUI Prototyping Tool


This is why in the Design Patterns book they state “we have included only designs that have been applied more that once in deferent systems,” and that “Each design pattern lets some aspect of systems structure vary independently of other aspects, there by making a system more robust to a particular kind of change”[Gamma 95]. They were harvesting design patterns from existing frameworks. Pree was looking for a higher level of abstraction - metapatterns i.e. design patterns that were used to “construct frameworks independent of a specific domain.” In both cases the design patterns or metapatterns were to be used as building blocks or tools for communicating ideas about how to solve an existing problem in designing or re-designing frameworks.

Having proposed that frameworks were an important area of research for the design patterns community, and that the design patterns were for primarily for documentation and communication of ideas about frameworks.  Let’s take a look at the characteristics of frameworks:

“A framework is a reusable semi-complete application that can be specialized to produce custom application.” [Johnson-Foote 1988]

“A set of cooperating classes that makes up a reusable design for a specific class of software. A framework provides architectural guidance by partitioning the design into abstract classes and defining their responsibilities and collaborations. A developer customizes the framework to a particular application by subclassing and composing the instances of the framework classes.”  [Gamma 95]

“Frameworks represent a generic solution for a particular domain and enable the exploitation of the full potential of object-oriented software construction: Not only source code and single components but also architectural design is reused. Adaptation takes place at points of predefined refinement that we call hot spots.” [Pree 95]

The following is a good link to a paper on Object-Oriented Application Frameworks:

http://www.cs.wustl.edu/~schmidt/CACM-frameworks.html 

There are entire books documenting frameworks [Object Oriented Application Frameworks, Lewis 95]. Popular references are to:

	Model View Controller
	Smalltalk-80 GUI builder

	
	MacApp GUI builder

	
	J2EE Java based Internet GUI Builder

	
	Microsoft Foundation Class (MFC) GUI 

	ET++, HotDraw, UniDraw
	Graphical Editors

	CORBA, DECOM, ORB
	Enterprise integration tools 


At this point I have tried to establish what a framework is and that the early design patterns and metapatterns were gathered from frameworks. Now let’s flip this over and see at what point the documentation style of design patterns was used in documenting frameworks. This is documentation to show “how to use a framework, not to show how it works” [Documenting Frameworks using Patterns, Ralph Johnson 92], http://citeseer.nj.nec.com/rd/32347301%2C44426%2C1%2C0.25%2CDownload/ftp%253A%252F%252Fst.cs.uiuc.edu/pub/patterns/papers/documenting-frameworks.ps. 

This is an important step in the use of design patterns: from the idea of a catalog of solutions for design problems to a documentation approach for understanding complex software products.  

To date our focus on the J2EE patterns has been from the Sun web site. Just recently a book on the J2EE patterns has been published: Core J2EE Patterns [ Alur, Crupi, Malks 2001] http://www.phptr.com/index.html.

This book gives three reasons for using the design pattern format:

“Leverage a Proven Solution”

This is a well-established reason for using patterns and is actually the part of the definition of design patterns “a pattern addresses a recurring design problem that arises in a specific design situations and presents a solution to it” [Buschmann and Meunier 96]

“Common Vocabulary”

Again, an early-identified benefit of design patterns by providing a meaningful name to the problem-solution-context set the developers can communicate more efficiently.

“Constraints the Solution Space”

“Pattern application introduces a major design component – constraints. Using a pattern constrains of creates boundaries within a solution space to which a design and implementation can be applied” This is the first time I have found a reference to constraints as a benefit in the study of design patterns. It is an excellent point in terms of documenting the uses of a framework for use by non-experts Framework are developed by experts and implemented by non-experts. This is the benefit of using a framework you can create a solution for much less than you can write the entire thing from scratch. Design patterns as constraints limit the options the non-experts have and there for help meet the objectives of the expert framework designers.

Summary:

As early as 1992 design patterns were used to document frameworks. The benefits of using proven solutions and common vocabulary to enable the users (in this case the application developers) to learn and implement the framework are well documented. The concept of constraints on the solution space seems new but very useful. From the historical perspective it seems that the organization of design pattern would reflect the frameworks from which they were extracted. Since design patterns are building blocks their relationship to each other would be a function of the framework they are documenting. This organization seems to be more framework-driven as described in the chart viewed in the following link:

http://developer.java.sun.com/developer/technicalArticles/J2EE/patterns/J2EEPatternLanguage.gif
Question:

Is there a way we can reconcile our set of relationships: classification – instantiation, generalization – specialization, decomposition – aggregation with the framework-driven model.
