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Abstract: There is growing recognition of the importance of documenting
and managing background knowledge about architecture design decisions.
However, there is little guidance on the types of information that form Ar-
chitecture Design Knowledge (ADK), how to make implicitly described
ADK explicit, and how such knowledge can be documented to improve ar-
chitecture processes. We propose a framework that provides a support
mechanism to capture and manage ADK. We analyze different approaches
to capturing tacit and implicit design knowledge describe a process of ex-
tracting ADK from patterns and an effective way of documenting it. We
also present a data model to characterize architecture design primitives used
or generated during architecture design and evaluation. This data model can
be tailored to implement repositories of ADK. We complete this chapter
with open issues that architecture research must confront in order to suc-
cessfully transfer technology for capturing design rationale to the industry.
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11.1 Introduction

Many researchers and practitioners acknowledge the importance of captur-
ing and maintaining knowledge underpinning architecture decisions [17,
42, 52]. However architecture/design decisions are seldom documented in
a rigorous and consistent manner. Curtis et al. [19] and Bosch [12] suggest
that a meaningful explanation should include information explaining the
context, reasoning, tradeoffs, criteria, and decision making that led to the
selection of a particular design from various design options. This type of
knowledge is called design rationale (DR) [34, 43]. It represents knowl-
edge that provides the answers to questions about a particular design
choice or the process followed to make that choice [20, 24]. If it is not
documented, knowledge concerning the domain analysis, patterns used,
design options evaluated, and decisions made is lost, and so is unavailable
to support subsequent decisions in development lifecycle [12, 41, 52].
Based on our experiences in designing and evaluating architectures for
large-scale systems, we argue that lack of suitable techniques, tools, and
guidance is one of the reasons that DR is not captured and managed. DR
researchers have developed different methods, notations, and tools for
recording design decisions, such as IBIS [32], Decision Representation
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Language (DRL) [34], gIBIS [18], Questions, Options and Criteria (QOC)
[35], and so on. However, these approaches only capture and represent the
space or history of arguments surrounding the design decisions [15], rather
than representing domain knowledge or system design in terms which are
understandable by the domain experts [26]. Moreover, these approaches
are not scaleable to large scale systems; nor do they ensure creation of re-
usable assets, promote the use of DR, or improve the reuse of artifacts
[25].

We propose a framework for managing DR to improve the quality of ar-
chitecture process and artifacts. This framework consists of techniques for
capturing DR, an approach to distill and document architectural informa-
tion from patterns, and a data model to characterize architectural con-
structs, their attributes and relationships. These collectively comprise Ar-
chitecture Design Knowledge (ADK) to support architecting process. The
central objective of our research is to develop a generic framework for
capturing architecture process knowledge (DR attached to artifacts) and
provide mechanism to manage the captured knowledge to support architec-
ture design decision making process.

In this chapter, like [20], we characterize DR as certain type of architec-
ture knowledge developed and used during software development. We take
the view that management of such knowledge can be greatly improved by
considering the various tasks from a management perspective rather than
computer science or artificial intelligence perspective [31] . Thus, our ap-
proach considers DR management tasks as Knowledge Management (KM)
tasks and uses a KM task model described in [46] and used in [20, 31].
This model consists of two strategic and six operational tasks.

11.2 Background and Motivation
11.2.1 Design Rationale Approaches and Software Engineering

A DR is an explanation of how and why an artifact, or some part of it, is
designed the way it is. DR represents knowledge about the reasoning
justifying the resulting design. This includes how a structure satisfies func-
tional and quality requirements, why certain structures are selected over
alternatives, and what type of behavior is expected under different envi-
ronmental conditions [24, 34]. Early research emphasizing the importance
of DR in software design can be found in [40, 43]. Since then, the software
engineering community has experimented with several DR approaches
such as Issue-Based Information Systems (IBIS) [32], Questions, Options,
and Criteria (QOC) [35], Procedural Hierarchy of Issues (PHI) [36], and
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Decision Representation Language (DRL) [34]. All these approaches pro-
vide argumentation models, which use small numbers of node and link
types to organize a hierarchy of questions posed to address issues. Alterna-
tives, their rationales, and the final choice can be attached to the questions
to document discussion paths [25].

Most of these approaches have been adopted or modified to capture
rationale for software design decisions [33, 43] and requirements specifi-
cations [21, 47, 51]. Another approach [45] combine rationale and scenar-
ios during requirements elicitation process to refine and review require-
ments. Dutoit and Paech [20] describe various tasks of rationale
management in software engineering and their application. Heninnger de-
veloped an approach for supporting reuse-based software development by
explicitly capturing and using past rationale [25]. Pena-Mora and Vad-
havkar’s DRIM [41] approach combines patterns and rationale to support
reusable software development. Our approach has some similarities with
the last three approaches. But, instead of attaching DR to patterns like the
DRIM, we distill architectural information from patterns and represent it as
a reusable ADK. We believe that rationale should be attached to design
decisions, which apply patterns, rather than patterns themselves.

Software architecture (SA) researchers have also emphasized the need
to document DR to maintain and evolve architectural artifacts and to avoid
violating fundamental rules underpinning the original design decisions [8,
12]. The IEEE 1471 standard [27] identifies DR as an important part of SA
description. However, there has not been any significant support mecha-
nism for capturing and managing rationale for architecture decisions ex-
cept the Views and Beyond (V&B) approach to document SA [17].
Though, the V&B approach recommends explicit documentation of ration-
ale for design decisions, interface designs and the information that cuts
across multiple views, it also has certain limitations mentioned later.

11.2.2 Relationship among Quality Attributes, Scenarios, and
Patterns as Architecture Design Knowledge

A quality attribute is a nonfunctional requirement (NFR) of a software
system, such as maintainability, performance and so forth. Scenarios have
been found effective and useful for specifying quality attributes. That is
why scenarios are widely used to design and evaluate SA. Scenarios are
considered flexible as they can be used for systematically reasoning about,
or evaluating, most quality attributes [2, 29]. A pattern is a known solution
to a recurring problem in a particular context. Patterns provide a mecha-
nism for documenting design knowledge [22]. The architecture of complex
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systems is usually designed by successively integrating different patterns,
which may be described at different levels of abstraction. Each pattern
supports or inhibits certain quality attributes [8, 14].

Patterns documentation also contains reasons for the use of a pattern for
a certain class of problems. Relating quality attributes, scenarios, and pat-
terns in this way forms architecturally significant knowledge, which may
also have rationale about the relationships attached. Recently, there have
been a few efforts to explicitly codify the relationships among quality at-
tributes, scenarios, and patterns [9, 23]. These approaches identify and link
scenarios, quality attributes, and patters from sources other than the pat-
terns themselves. However, we have demonstrated that each pattern’s
documentation contains implicit description of the relationships among
scenarios, quality attributes, and patterns [3].

Having reviewed various approaches to rationale management, we con-
clude that most of the efforts to introduce argumentation methods in soft-
ware engineering have experienced very limited success. There are many
reasons for this, for example, the need for extensive training, changes in
thinking styles, focus on some tasks only, and lack of guidance on using
past rationale [13, 25]. Generally, knowledge and rationale management
support in the architecture domain is limited.

Obbink et al. [39] and the IEEE 1471 standard [27] advocate capturing
and maintaining rationale but do not provide any support mechanism.
V&B provides templates to capture knowledge about DR, which is docu-
mented along with the architecture description. However, there is no suffi-
cient support mechanism to capture and manage knowledge and rationale
about other architectural constructs such as scenarios, patterns and so on,
and their relationships. Moreover, none of the existing approaches in the
architecture domain help users to identify and define the main constructs
and their properties and relationships involved in forming ADK. Nor do
they provide sufficient conceptual guidance to develop a repository of
ADK and experiences of using it [6].

The main object of this research is to develop a support mechanism for
capturing and maintaining ADK to improve architecting process. To
achieve this goal, the issues that we intend to address are to identify tech-
niques that make the effort of capturing rationale worthwhile without
heavily disrupting the design process, help utilize the large amount of
architecturally significant information implicitly embedded in patterns, and
to identify architectural constructs, their properties and relationship and
put them into a framework that can be used to design and implement an
organizational repository to store and retrieve ADK generated or used
during architecting process. In Sect. 11.3, we propose a solution that
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incorporates techniques that complement each other and provide an inte-
grated support framework for capturing and maintaining ADK.

11.3 Managing Architecture Design Knowledge

In this section, we present a framework for managing ADK . This frame-
work comprises three components:

1. A means of capturing knowledge underlying decisions from architects
as well as electronic sources such as annotations attached to artifacts.

2. A procedure for capturing architecture knowledge and associated ration-
ale from patterns in order to explicate the relationships among scenarios,
quality attributes, and patterns that is a form of reusable ADK.

3. A model for characterizing the main architectural constructs and their
relationships that form ADK and rationale. This data model can be tai-
lored and implemented to provide a repository for managing process
knowledge, relating design knowledge to architecture artifacts or the re-
usable ADK extracted from patterns.

These three components complement each other to support the tasks of
capturing ADK from different sources (such as architects, artifacts, and
patterns), structuring and maintaining the captured ADK, which is
presented in a format that is readily usable in making and assessing design
decisions with an informed knowledge of the consequences of those
decisions. The first two components are aimed at capturing ADK, while
the third component represents architecture domain knowledge that can
help develop a knowledge base to store, maintain, and retrieve the captured
ADK. The balance of this chapter is heavily skewed towards the pattern-
mining (3.1) and the data model (3.2)) components of the framework.
However, we discuss briefly three approaches that are being used to cap-
ture DR, process knowledge, or experiences in software engineering:

1. Designers themselves can be required to document their DRs [4].
Knowledge can be captured during the design process or constructed af-
ter the fact [43]. In either case, the designer needs to be motivated to
document the DR. In practice such motivation depends on appropriate
rewards and explicitly demonstrated future benefits [25].

2. A knowledge engineer [50] or rationale maintainer [20] can be
appointed to the task of capturing design knowledge from designers,
meeting recordings, emails, memos, and design documentation. Indus-
trial trials conclude that a KM tool and a knowledge engineer should be
an integral part of software development process [50]. However, this



242  M.A. Babar, I. Gorton, B. Kitchenham

approach should be used with caution as the knowledge engineers may
become a bottleneck [25].

3. ADK can be captured during architecting process. This is called contex-
tualised knowledge. Designers are provided with appropriate tools so
that knowledge can be encoded into the system as part of the knowledge
creation process [25]. This is similar to the V&B approach, which
provides templates to capture contextualized design knowledge [16].

We find the second and third approaches less disruptive and useful. We
are also studying the architectural processes to integrate design knowledge
capture practices in a manner that is not overly disruptive [25].

11.3.1 Mining Patterns for Architecture Knowledge

The idea of mining patterns for architectural significant information was
conceived as part of our efforts to improve SA evaluation. We found that
software patterns are a valuable source of abstract scenarios, which can be
distilled to support SA evaluation. We later found that each pattern’s
description is also a source of architecturally significant relationships that
exist among scenarios, quality attributes, and patterns. We argued that such
synergistic relationships form ADK that needs to be explicitly documented
in a readily reusable format to support architecting process.

Our initial experiences of capturing architectural artifacts and relation-
ships among them from patterns were encouraging. However, we found
that being a manual procedure it relies heavily on the pattern miner’s
experience with different classes of patterns (such as architectural, design
and platform specific) and with several formats of documenting patterns.
In addition, the extracted information needs to be documented in a format
that explicates the relationships among scenarios, quality attributes, and
patterns as ADK along with the rationale for using a pattern. Thus, we
have developed an approach to identify, capture and document architectur-
ally significant information from patterns as ADK.

This approach consists of a process model, guidelines, and a template to
identify, capture, and document architecturally significant information
from patterns as architecturally significant reusable artifacts. We call this
process “pattern-mining” and the extracted information “Architecturally
Significant Information extracted from Patterns (ASIP)” [3]. The novelty
of our approach resides in its ability to incorporate all the components into
an integrated approach, which can be used to capture and populate ADK
repository like [38] backed by an experience factory infrastructure [6] to
grow organizational capabilities in architecting process.
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Fig. 11.1. Pattern-mining process model

The Pattern-Mining Process

The pattern-mining process is shown in Fig. 11.1. This manual process
consists of following six steps:

1. Select a software pattern to be explored for architectural information

2. Understand the pattern documentation format to identify the variations
that exist among different patterns’ description styles

3. Explore different parts of the selected patterns to identify architectural
information described in a pattern’s documentation

4. Capture each type of information separately

. Structure and document the extracted information

6. Validate and refine documented information based on domain knowl-
edge and experience of using different patterns

93]

Patterns are usually documented in a variation of format used in [22],
which require the inclusion of problem, solution, and quality consequences
parts. We have found that scenarios are mostly found in problem and solu-
tion sections. Forces can also be found in these sections. However, there
are some pattern description styles that use separate sections for forces.
The forces of a pattern describe the factors which can cause a problem if
they interfere with one another. The pattern attempts to resolve clashes
among those factors. Discussion of forces also captures necessary tradeoffs
and justification for using that pattern, which is considered the DR of that
pattern [23, 28]. The quality attributes (positively or negatively affected)
are usually described at the end of a pattern’s description.
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Documenting and Representing Design Knowledge

The ASIP must also be documented and presented in a format, which turns
it into architecture design knowledge that can facilitate reasoning during
architecture process. We have designed and assessed a template
(Table 11.1) to document and represent architectural constructs, including
abstract scenarios, quality attributes, forces, tactics, and usage examples.
This template makes the synergistic relationship among scenarios, quality
attributes, and patterns explicit, which forms ADK. The template also
presents different parts of a pattern’s description in a succinct format at an
abstraction level suitable for architecture design and evaluation. Since de-
signers usually apply breadth first strategy to identify available solutions to
a design problem [49], too much detail presented in the current formats of
pattern documentation may be counter-productive [3].

Table 11.1 A template to document ADK extracted from patterns

pattern name: name of the pattern | pattern type: architecture, design, or style
Description a brief description of the pattern

Context the situation for which the pattern is recommended

Problem what type of problem the pattern is supposed to address?

suggested so- | what is the solution suggested by the pattern to address the problem?
lution

Forces factors affecting the problem and solution and pattern’s justification.
Tactics what tactics are used by the pattern to implement the solution?
affected positively negatively

attributes attributes supported attributes hindered

abstract S | atextual, system independent specification of a quality attribute.

scenarios S

example some known examples of the usage of the pattern to solve the problems

Apart from providing a structured way of documenting the ASIP, the
template also support the pattern-mining process by helping a pattern-
miner (e.g., software architect) concentrate on the pieces of information
that need to be extracted to populate the template. Moreover, the ADK pre-
sented in this template enables a user of the template to reason about the
ramifications of the tactics being implemented by a particular pattern
within the context of scenarios, quality attributes affected (positively or
negatively), and usage examples, while considering the justification for us-
ing a certain pattern and tradeoffs needs to be made, information that
forms rationale described by a pattern’s forces.

The ASIP presented in Table 11.1 helps improve the scenario develop-
ment task, select suitable reasoning frameworks and increase confidence
in the capabilities of architecture to satisfy particular quality sensitive
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scenarios as a result of using certain patterns. For example, architects can
identify suitable patterns by comparing the scenarios and quality attributes
supported by different patterns with the ones required by the stakeholders.
Moreover, the abstract scenarios extracted from patterns can be used to in-
stigate stakeholders’ thinking while developing quality sensitive scenarios
or the abstract scenarios can be concretized to specify quality attributes for
a particular system. We have found the template a promising way of cap-
turing, using, and transferring ADK [3].

11.3.2 Modeling Architecture Knowledge and Rationale

We have developed a conceptual data model that identifies and defines the
main architectural constructs and their relationships, which form ADK to
support architecting process. A conceptual model is the first stage in the
development of an automated system for storing DR which could help
organizations to store and access ADK [30]. The DAta Model for Software
Architecture Knowledge (DAMSAK) is a customizable model to charac-
terize the data required to capture architecture knowledge and rationale.

Table 11.2 Sample data for various architectural constructs

generic quality attribute  flexibility/scalability (ASR entity)

abstract scenario application shall instantly notify changes to the in-
terested clients (Scenario entity).
abstract scenario application shall be able to handle simultaneous no-

tification requests from increased number of clients
(Scenario entity).

architecture decision event notification (Architecture Decision entity).
design option 1 publish scribe (Alternative entity).

design option 2 Java RMI (Alternative entity).

design pattern publish on demand (Pattern entity).

We believe that the DAMSAK can help develop a repository of reusable
ADK. To demonstrate the potential use of such a repository, we provide
one example. One of the authors helped design an application which
needed instantaneous event notification to unknown number of client tools
(see [1] for details). The publish—scribe architecture pattern with a publish-
on-demand design pattern was selected for this mechanism. However, the
Java RMI was also considered, as it was decided it was not sufficiently
scaleable for expected increase in the number of notification requests.

If there were a repository for ADK management, the architect or a
knowledge engineer could have stored different architectural primitives as
illustrated in Table 11.2. ADK can also be obtained from case studies
such as described in [8, 17] or quality attribute sensitive design primitives
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reported in [7]. Thus, a ADK repository will be an organizational memory
analogous to engineers’ handbooks, which consolidate best knowledge [4].
Having access to a repository of generic ADK enables designers to use
the accumulated “wisdom” in different projects. For example, instantiating
abstract scenarios into concrete ones, contextualizing design decisions and
others. The project specific data model will also have other entities to cap-
ture and consolidate ADK and rationale that is specific to a project. For
example, design history, findings of SA evaluation, architectural views of
interest to each type of stakeholders and others. A project specific reposi-
tory system will be populated with the specialized versions of data drawn
from the organizational repository, standard work products of the design
process, logs of the deliberations and histories of documentation [4].

Model Development Process and Model Description

The conceptual data model of architecture knowledge consists of
primitives or semantic elements, which characterize the constructs and
terminology used in designing and communicating architecture artifacts.
To develop DAMSAK presented in Fig. 11.2, we used several approaches
to arrive at an appropriate set of architectural constructs, namely:

— We read several textbooks on software architecture (e.g. [8, 11, 14, 17,
22]) and analyzed their examples and case studies to support our explo-
ration of relevant architectural constructs and their attributes.

— Our work on comparison and classification of SA evaluation methods
[2] was an important means of identifying relevant literature.

— We reviewed a selected set of gray literature (such as PhD theses and
technical reports) in software architecture (e.g. [7, 10, 39]) and standards
for documenting architectures [27].

— We reviewed the literature in other engineering disciplines and Human—
Computer Interaction (e.g. [18, 24, 34, 44, 48] to discover appropriate
constructs, which describe DR.

Our next step was guided by using the Unified Modeling Language for
database design [37]. We assessed the model by reference to the literature,
in particular [27, 39], which provide reference models for describing and
evaluating SA. Following is a brief description of the data model.

The Stakeholder entity characterizes those people who have any kind
of interest in the architecture process or product [39] such as developers,
testers, managers, evaluators, maintainers, and many more [17]. This entity
helps keep track of the people who contribute to or consult a knowledge
base. Such information can be used to design a recognition program to
motivate people to contribute or use an architecture knowledge repository.
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Architecturally significant requirements (ASRs) are those requirements
that have broad cross-functional implications. Such requirements are often
Nonfunctional requirements (NFRs), also called Quality Attributes (QAs)
[8, 39], but can also include functional aspects such as security functional-
ity. This entity is used to describe and explain various aspects of an ASR.
An ASR can be supported or hindered by one or more patterns used in a
particular architecture decision. This is characterized by the EffectOfPat-
tern association entity.

Scenario is a textual definition of an ASR. A scenario can be classified
into different types of ASR such as availability, reliability, and modifiabil-
ity [8]. A source attribute of a scenario describes whether the scenario has
been elicited from a stakeholder or distilled from a pattern. A scenario has
a history of changes made to it. An abstract scenario can help identify one
or more analysis models to analyze design decisions.

Analysis Model is a reasoning framework that is used to systematically
reason about the effect of different design tactics on required scenarios. A
reasoning framework provides the vocabulary and analytical machinery for
describing and deducing particular system properties. It consists of a set of
independent and dependent parameters, their relationships and associated
rules that need to be observed in evaluating the effects of a tactic [5].

Pattern characterizes known solution to a recurring problem in a
particular context [22]. The term pattern denotes design pattern, architec-
ture pattern, or architectural style. A pattern provides a mechanism for
documenting and reusing design knowledge accumulated in terms of prob-
lem, solution, forces, and usage examples by experienced practitioners.

Tactic is a design mechanism for achieving the desired level of a QA by
manipulating some aspect of an analysis model for that QA through design
decisions [5]. A tactic may be classified into different categories of tactics,
for example architectural, design, or implementation. A pattern may con-
tain one or more tactics. A tactic is applied to satisfy one or more scenar-
ios. This entity also captures the rationale for a tactic and any rules that
should be observed to achieve the promised benefits of using that tactic.

Architecture Decision is a high-level design decision taken to satisfy a
set of ASR. If we conceptualize the architecture design process as a
decision making activity, an architecture decision is a choice among design
options based on certain criteria [24]. A decision may have a history of the
changes made to it along with any consequences of the changes on the
other decisions. There may be interdependency between various decisions.
For instance, an earlier decision may limit the options available or impose
some constraints on the subsequent decisions. Any changes in a decision
should consider the consequences for the dependency relationships.
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Design option is a design decision that can be evaluated and selected to
satisfy one or more functional or nonfunctional requirements [24]. Design
decisions may be related to each other such that the selection of one design
option requires the selection or rejection of another design option. A pat-
tern may be used for one or more design options and a design option may
apply one or more patterns. A design decision may use several tactics.

DR is the reason behind a design decision (architecture or option). DR
consists of all the background information that may be used or generated
during the decision making process. Such information is valuable to people
who deal with the product of the decision making process [12, 24]. The
DR associated with each design option records the required background
knowledge essential to evaluate it with respect to other design options. The
DR associated with an architecture decision cuts across all the design
options selected for a particular architecture decision.

Effect of Pattern defines the effect (positive or negative) of a pattern on
a particular ASR [14]. This entity captures the reason behind certain types
of effect, information that forms the rationale. This is an association entity.
There are a number of other association entities required to capture appro-
priate data: we show only the most important ones in Fig. 11.2.

Support information is an association entity that captures the back-
ground information to justify the choice of a specific architectural decision
for a particular scenario. This background information includes explana-
tion of the decision, risks considered, assumptions, and constraints. Such
information is valuable for reusability of an architecture decision.

Architecture Description characterizes the data required to document an
architecture according to certain standards or approaches (e.g. [16, 27]).
An architecture description is usually organized into one or more views,
which are models of architectural structures. Views can be categories into
view types and architectural description should also capture the relation-
ships among different views. The V&B [16] approach also emphasizes the
need to capture information that cuts across several views. The view
attribute of this entity is a complex attribute, which would be an entity in
its own right in a fully normalized data model.

To the best of our knowledge, this data model represents a first system-
atic attempt to formally enumerate the architecture knowledge domain.
There is always a tradeoff between the size and the representative ability
of a data model as it is difficult to conceptualize a domain and tease it out
to the level of entities, attributes, and relationships. Another source of
difficulty in modeling architecture design knowledge is researchers and
practitioners use different terms and describe architectures at various levels
of abstractions. That is why we have developed a moderate size of data



250  M.A. Babar, I. Gorton, B. Kitchenham

model that can be tailored or extended to various organizations’ needs,
e.g., to support the “architecture decision description templates” described
in [52], to implement an architecture knowledge repository like [38], or to
develop an architecture design decision support system. Moreover, this
data model can be easily modified to cater the data needs of software
architecture reviews, which help capture architecture DR.

11.3.3 Empirical Assessment

The three techniques to capture implicit and explicit design knowledge
described in Sect. 3 have been empirically evaluated in research labs or
industrial settings [4, 25, 50]. However, their effectiveness needs to be
empirically assessed in SA domain with real projects, something which we
plan to achieve in the next step on the project. As mentioned earlier, the
conceptual data model has been assessed by reference to published litera-
ture as is evident from the citation for each entity. Moreover, this data
model incorporates the concepts described in the meta-models of IEEE
standards for architecture description [27], architecture review context
conceptual model of SARA report [39]. Furthermore, it can capture most
of the data recommended for V&B approach of documenting architecture
[16]. However, we do not claim entity-to-entity mapping.

To assess the effectiveness of the different components of the pattern-
mining approach and the usefulness of the 4SIP in architecture design and
evaluation, we have designed and implemented an empirical research pro-
gram consisting of an observational study and two controlled experiments.
The observational study was aimed at finding out the average amount of
time taken for mining patterns, the effectiveness of the pattern-mining
process, guidelines, template to support the process, and the perception of
the participants of the usefulness of the ASIP. The controlled experiments
were designed to assess the value of 4S/P during design and evaluation ac-
tivities. The results of the observation study support the view that the pat-
tern-mining process is effective and that the information obtained is useful
[3], all the 18 subjects that replied to our first questionnaire found the pro-
posed process and guidelines helpful in mining information from patterns.
And 22 of the 24 subjects replying to subsequent questionnaires found the
extracted information in templates more useful than standard pattern in-
formation for performing architecting activities. Objective quantitative
data gathered during controlled experiments are yet to be analyzed, and we
are expecting that the findings of the controlled experiments will be avail-
able in the near future.
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11.4 Conclusions and Open Issues

One of the general conclusions is that recording the rationale for architec-
ture decisions is an intuitively appealing idea, which has enormous poten-
tial benefits. However, there is little guidance and no support mechanism
for capturing and managing ADK. In this chapter, we contribute to the
growing efforts of software architecture rationale management by propos-
ing a framework of three components to support the management of ADK.
We hope that both researchers and practitioners can experiment with the
ideas presented in this chapter and provide us some insights to refine our
approach. In particular, we look forward to seeing how the proposed data
model can be applied in practice to develop an organizational repository,
which can be populated with ADK by following the “pattern-mining”
process.

Despite continuous efforts by researchers and practitioners, including
ours, the architecture community has a long way to go before ADK capture
becomes a widely accepted practice. As Conklin [18] mentioned, success-
ful transfer of any technology of capturing rationale will need to answer
the questions like: what is the cost of not capturing and managing ADK,
who is responsible for capturing and maintaining it, what are the incentives
for the designers to take extra burden of documenting DR, and what are
the mechanisms in place to prevent rationale being used for firing or
prosecuting architects if a decision turns out to be an error? These are
some of the issues that we plan to explore in our future efforts
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