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Good design and implementation are necessary but not sufficient pre-requisites for the 
successful reuse of object-oriented frameworks. Although not always recognized, good 
documentation is crucial for effective framework reuse and comes with many issues. 
Defining and writing good quality documentation for a framework is often hard, costly, 
and tiresome, especially when not aware of its key problems and the best ways to address 
them. This document presents patterns from a set of related patterns that describe proven 
solutions to recurrent problems of documenting object-oriented frameworks. The pattern 
language they all form together aims at helping non-experts on cost-effectively 
documenting object-oriented frameworks. The patterns here presented address the 
problems of explaining how to use a framework and illustrating what it can be good for, 
respectively the patterns “COOKBOOK & RECIPES” and “GRADED EXAMPLES”. 

Object-oriented frameworks are a powerful technique for large-scale reuse capable 
of delivering high levels of design and code reuse. As software systems evolve in 
complexity, object-oriented frameworks are increasingly becoming more important 
in many kinds of applications, new domains, and different contexts: industry, 
academia, and single organizations. 

Although frameworks promise higher development productivity, shorter time-to-
market, and higher quality, these benefits are only gained over time and require 
up-front investments. Before being able to use a framework successfully, users 
usually need to spend a lot of effort on understanding its underlying architecture 
and design principles, and on learning how to customize it, which all together 
implies a steep learning curve that can be significantly reduced with good 
documentation and training material. 

This paper contributes with two patterns to the work in progress of writing a 
pattern language that focus on problems of documenting frameworks [1], some of 
the several technical, organizational, and managerial issues that must be well 
managed in order to employ frameworks effectively. 

The pattern language comprises a set of interdependent patterns aiming at helping 
developers on becoming aware of the typical problems they will face when 
documenting object-oriented frameworks. The patterns were mined from existing 
literature, lessons learned, and expertise on documenting frameworks, based on a 
previous compilation about framework documentation [2]. 
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The pattern language describes a path commonly followed when documenting a 
framework, not necessarily from start to end to achieve effective results. In fact, 
many frameworks are not documented as completely as suggested by the patterns, 
due to different kinds of usage (white-box or black-box) and different balancing of 
tradeoffs between cost, quality, detail, and complexity. One of the goals of these 
patterns is precisely to expose such tradeoffs in each pattern, and to provide 
practical guidelines on how to balance them to find the best combination of 
documents to the specific context at hands. 

According to the nature of the problems addressed, the patterns are organized in 
artefact patterns (which kinds of documents to produce? what should they include? how to relate 
them?) to which belong the patterns here documented, and process patterns strictly 
related with the process of cost-effectively documenting frameworks (how to do it? 
which activities, roles and tools are needed?). 

Artifact patterns address problems related with the documentation itself, here seen 
as an autonomous and tangible product independent of the process used to create 
it. They provide guidance on choosing the kinds of documents to produce, how to 
relate them, and what to include there. 

Similarly to other technical documentation, the overall quality of framework 
documentation is complex to determine and assess, and this is perhaps the first 
issue. Documentation must have quality, that is, it must be easy to find, easy to 
understand, and easy to use [3]. Task-orientation, organization, accuracy, and visual 
effectiveness are among all documentation quality attributes, the most difficult 
ones to achieve on framework documentation [2]. 

From the reader’s point of view, the most important issues are on providing 
accurate task-oriented information, well-organized, understandable, and easy to 
retrieve with search and query facilities. From the writer’s point of view, the key 
issues are on selecting the contents to include, on choosing the best representation 
for the contents, and on organizing the contents adequately, so that the 
documentation results of good quality, while easy to produce and maintain. 

 

Figure 1.  Documentation artefact patterns and their relationships. 
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To describe the patterns, we have adopted the Christopher Alexander's pattern 
form: Name-Context-Problem-Solution-Example [4]. Before going to the detail of each 
pattern, we will overview the pattern language with a brief summary of each 
pattern’s intent. For contextual purposes, all the artifact patterns are overviewed 
below and depicted in Figure 1. highlighting the two patterns described in this 
paper. 

Documentation Roadmap helps on deciding what to include in the documentation 
overview to provide readers of different audiences with useful and effective hints 
on what to read to acquire the knowledge they are looking for [1]. 

Framework Overview suggests providing introductory information, in the form of a 
framework overview, briefly describing the domain, the scope of the framework, 
and the flexibility offered, because contextual information about the framework is 
the first kind of information that a framework user looks [1]. 

Cookbook & Recipes explains how to provide readers with information that explain 
how-to-use the framework to solve specific problems of application development, 
and how to combine this prescriptive information with small amounts of 
descriptive information to help users on understanding what they are doing. 

Graded Examples describes how to provide and organize example applications 
constructed with the framework and how to cross-reference them with the other 
kinds of artefacts (cookbooks, patterns, and source code). 

Customizable Points describes how to provide readers with task-oriented information 
with more precision and more design detail than cookbooks and recipes, so that 
readers can quickly identify the customizable points of the framework (hot-spots) 
and to understand how they are supported (hooks). 

Design Internals explains how to provide detailed information about what can be 
adapted and how the adaptation is supported, by referring the patterns that are 
used in its implementation and where they are instantiated. 

Reference Guide suggests what to include as reference information and how to 
structure the documentation to make it the most complete and detailed as possible 
to assist advanced users when looking for descriptive information about the 
artefacts and constructs of the framework. 

Traversable Code provides hints on how to organize and present source code, both of 
the examples and the framework itself, when desired, to make it easy to browse 
and navigate, from, and to, other software artefacts included in the overall 
documentation, namely models and documents. 

Error Recovery Guide explains how to help users on understanding and solving the 
errors they encountered when using the framework. 

 

 

Patterns overview 
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Pattern Cookbook & Recipes 

The quality of information explaining how-to-use the framework is very important 
to achieve its effective reuse. In most of the cases, the informal communication 
channels between framework developers and framework users are not available 
anymore, and, as a result, all information has to be communicated in alternative 
ways, with different kinds of manuals delivered with the framework, possibly using 
different media (documents, animations, videos). 

To help application developers being effective on the reuse of a framework, ideally, 
the documentation should be organized in a way that can help readers quickly 
locate the explanations they strictly need to learn how to use the framework parts 
required to implement the specific features of the application at hands. 

How to help readers on quickly learning how to use a framework? 

Task-orientation. Readers want to learn how to use the framework, so the 
documentation must focus on real tasks that users really want to perform, instead 
of artificial tasks, imposed by the framework. 

Balancing Prescriptive and Descriptive information. To be effective, the documentation must 
achieve a perfect balance between the level of detail of the instructions provided to 
guide the usage of the framework, and the level of detail and focus used to 
communicate how the framework works, i.e. its design internals. This perfect 
balance may vary with the reader of the documentation, and thus the “one size fits 
all” solution doesn’t work here. 

Different Audiences. Readers of different audiences have different needs and interests 
that must be addressed by the documentation. New framework users want to 
identify, understand and manipulate the flexible features of the framework they 
need, as quick as possible, without being forced to understand the detail of the 
whole design, but only its basic architecture (static and dynamic views). More 
advanced users may want to learn how to do less common customizations that 
possibly require a more detailed understanding of the framework’s internal design. 

Completeness. Readers appreciate complete information, i.e., that all possible 
customizations are mentioned, with all the possible detail, but this is not always 
feasible, as it largely depends on the reader’s point of view and the tasks to 
support. 

Easy-to-use. The resulting documentation must be easy to use, otherwise readers 
would need to spend more time than needed to browse it, and can get lost on it. 

Provide a collection of recipes, one for each framework customization, organized in 
a cookbook, which acts as a guide to the contents of all its recipes. 

Cookbook. A good cookbook is specific to a particular framework. Users search the 
cookbook for the recipe that is most appropriate for their needs, and when found, 
they follow the steps it describes. Recipes in a cookbook are usually organized in a 
spiral approach, where the most common forms of reuse are presented early, and 
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concepts and details are delayed as long as possible. A framework overview is often the 
first recipe in a cookbook [5], being responsible for presenting the framework. 

Recipe. A recipe is a document that informally describes how to use the framework 
to solve a specific problem of application development [6]. Recipes present 
information in natural language, perhaps with some pictures and fragments of 
source code. Although recipes are rather informal documents, they are usually 
structured in: 

• a purpose section 

• a how to do section containing a sequence of steps to follow, and  

• explicit, or implicit, references to other recipes, models, examples and 
fragments of source code. 

The most important kind of information provided by cookbooks and recipes is 
prescriptive information, which instructs users on how to use and customize the 
flexibility features provided by the framework. In addition, they also informally 
describe architectural constructs and design details, but only in a very small 
amount, the amount strictly needed to help users understand minimally what they 
are doing. 

The best kind of documentation for beginners seems to be one that provides 
detailed instructions for using each individual feature of the framework without 
describing in detail all the theory behind them. Considering that the main purpose 
of a framework is to reuse design, if it is well designed, then there must exist large 
parts of its design that are easy to reuse even without knowing them. 

On the other hand, to start using a framework without having a clear 
understanding of it seems to be wrong at first, but the fact is that people can’t 
understand well a framework until they have really used it. The effective 
understanding of a framework thus requires that theory follows practice [7]. After 
the first use, the framework user has a much better understanding of what the 
framework does and is more capable to understand how it works, i.e. to 
understand its internal design details. 

Active cookbook. The active cookbook is a specialization of the cookbook concept 
that provides active guidance to framework users [7]. Active cookbooks extend the 
cookbook idea with a hypertext representation, a visual development environment 
and supporting tools. The tool support provided by active cookbooks helps the 
user navigate the steps of the recipes and provide the tools needed in each step, 
thus increasing the productivity. 

Johnson’s patterns. Johnson documented the HotDraw framework [7] using a pattern 
language comprising a set of patterns, one pattern for each recurrent problem of 
using the framework. The pattern language organizes the documentation, as a 
cookbook does with the recipes, and each pattern provides a format for each 
recipe.  

To avoid confusion with design patterns, the term motif was later introduced in [8] 
to name Johnson’s patterns [7]. The description of a motif has sections similar to a 
recipe, except that use additional references to design patterns, to provide 
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information about the internal architecture, and references to contracts for a more 
rigorous description of the collaborations relevant to the motif. 

Hook description. Hook descriptions were first introduced in [9] and present 
knowledge about framework usage, providing an alternative view to design 
documentation. Hook descriptions provide solutions to very well-defined 
problems. They detail how and where a design can be changed: what is required, 
the constraints to follow, and effects that the hook will impose, such as 
configuration constraints. A hook description usually consists of a name, the 
problem the hook is intended to solve, the type of adaptation used, the parts of the 
framework affected by the hook, other hooks required to use this hook, the 
participants in the hook, constraints, and comments. Hooks can be organized by 
hot spot: a hot spot tends to have several hooks within it. The usage of hooks can 
be semi-automated. 

Cookbooks and recipes were historically the first technique used to document 
frameworks, namely the MVC framework [5] and the MacApp framework [10]. 

JUnit. Figure 2. presents a recipe for writing a simple test with JUnit, the first of the 
five recipes contained in the cookbook provided with JUnit, the “JUnit Cookbook” 
document [11].  

 
Figure 2.  Example of a recipe for writing a simple test with JUnit. 

Examples 
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Swing. The Sun’s JFC/Swing framework [12] contains several recipes organized in 
several cookbooks. Figure 3. shows the cookbook related with layout managers, 
which contains a set of recipes explaining how to use layout managers. Figure 4. 
shows a specific recipe explaining how to use a BorderLayout manager.  

 
Figure 3.  Example of a cookbook from Swing framework to teach how to use layout managers.  

 
Figure 4.  Example of a recipe from Swing framework to teach how to use the BorderLayout manager. 

Providing a cookbook and recipes for a framework helps improve its task-
orientation, usability, and helps on combining prescriptive with descriptive 
information. 

Because cookbook and recipes focus on teaching how-to-use a framework, it is 
useful to combine them with concrete or running examples, and references to the 
related customizable points and source code. 

Consequences 
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Pattern Graded Examples 

Information explaining what a framework can be used for is of great value for 
potential users, as it helps them to evaluate the appropriateness of the framework 
for the application at hands, and thus fundaments the selection, or rejection of a 
framework. 

The first usage of a framework is always the hardest one as it may simultaneously 
involve the learning of the problem domain, the domain covered by the 
framework, and the range of solutions for which the framework was designed and 
is applicable. Subsequent usages of a framework can be easier 

How to help readers on evaluating the appropriateness of a framework to his particular 
application at hands? 

How to help readers on getting started fast using a framework? 

Task-orientation. Framework users want practical information illustrating what can be 
done with the framework, and how-to-use it. 

Different Audiences. A framework selector is someone (manager, project leader, 
developer) who is responsible for deciding which frameworks to use in an 
application development project. Among other information, framework selectors 
will look for the domain covered and an explanation of the most important 
features of the framework. New framework users want to identify, understand and 
manipulate the flexible features of the framework they need, as quick as possible, 
without being forced to understand the detail of the whole design, but only its 
basic architecture (static and dynamic). 

Cost-effectiveness. Unfortunately, for many frameworks, the source code of example 
applications is the first and only documentation provided to framework users, as 
they can be produced during framework development without extra effort. 

Provide a small but representative graded set of training examples to illustrate the 
framework’s applicability and features, each illustrating a single new way of 
customization, and eventually all providing complete coverage.  

The usage of hypertext links in the source code and the availability of executable 
code are a valuable help for understanding the examples. 

Set of examples. A good set of examples can serve as a live catalogue for the basic 
vocabulary of the problem domain and the key features of the framework, 
constituting a perfect complement to all other purposes of documentation. A 
proper selection of examples can be very effective for illustrating the domain 
covered, how-to-use the framework, and revealing some design internals. 

Examples. Examples play a key role in framework documentation as they make a 
framework more concrete, they help on understanding the flow of control, and are 
easier to understand than design abstractions, although less general. 

Problem 
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The source code of example applications constructed using the framework is often 
the first documentation provided to application developers. The usage of hypertext 
links in the source code and the availability of executable code are a valuable help 
for understanding the examples. 

The cost of producing examples to deliver with the framework is usually reduced, 
if well planned, as the examples can also be used to drive the development, to 
verify the real reusability of the framework, and to help on documenting the 
framework. 

The examples must be used to show what the framework is good for, and not for 
showing how to use the framework, nor for explaining how the framework is 
designed. 

Because good examples help new users on getting started fast, the study of working 
examples is a nice and motivating way of learning a framework, and help drive the 
learning of the framework to the points of most interest to users, thus making the 
learning more effective. 

The documentation of many successful frameworks provides a lot of examples, 
which make them easier to understand, to use, and to extend [16]. It was observed 
that the most typical documentation of successful frameworks includes examples 
that work right “out-of-the-box”. Some examples are: MVC [7], ET++ [13], and 
Java Swing [14]. 

JUnit. Figure 6. presents an extract from the article “Test Infected: Programmers 
Love Writing Tests” [15] that uses and describes an example named MoneyTest 
provided with JUnit. 

 
Figure 5.  MoneyTest: an example provided with JUnit. 

Examples 
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Swing. Swing provides a rich set of graded examples, very helpful for both new and 
experienced users on better evaluating the applicability and feasibility of the 
framework regarding the specific needs of the application at hands. Figure 6. shows 
part of a Swing tutorial fully based on examples. 

 
Figure 6.  An example-based tutorial provided with Swing. 

Providing a good set of graded examples for a framework is usually not expensive, 
useful during framework development and testing, and helps both new and 
experienced users on quickly evaluating what can be done with the framework and 
also reveals a little about how to use it. Despite their value, they are however not 
sufficient to completely document a framework.  

Therefore, include in the examples references to the cookbook and recipes that explain 
the customizable points used in the example, optionally referencing information about 
the design internals and source code. 

Consequences 
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