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The Role of Domain Analysis in Quality Assurance

1 Introduction

When a software engineer designs a new system, there is an overwhelming tendency to start
the job with a clean slate. The field of software development is still sufficiently young that there
are few references that one can use to guide the design process of most applications. As a result,
applications tend to be one-of-a-kind products, with limited potential for extension or usage in
other contexts. From a productivity standpoint, this means that time is wasted by constantly
developing similar systems. From a quality standpoint, it means that the mistakes of the past are
doomed to be repeated.

Contrast this with other engineering disciplines. For example, when a civil engineer sets out to
design a new bridge, he has a body of experience to draw from that spans several thousand years.
Although the location of the bridge might be unique, other crucial factors, such as material
strength, maximum load, and expansion and contraction characteristics, are likely to be well
understood and documented. The engineer’s job is to assimilate these known physical properties
and apply them to the needs of the current project. In effect, he is reusing a great deal of knowledge
and a set of general models to aid him in the design process. The knowledge and models are
associated with a collection of similar civil-engineering products, i.e., bridges.

‘The contrast with other engineering disciplines and the relatively low level of software
productivity has fostered a great deal of interest in software reuse. Reuse of all work products, of
processes, and of knowledge have been proposed as is common in other engineering disciplines.
As well as productivity improvements, reuse is expected to improve software product quality also.

Domain analysis is a set of techniques used to gather the underlying information associated
with a collection of similar software products, and is the first step undertaken by an organization
in developing a reuse-based software development process. Domain analysis has been an active
research topic in the software reuse community for the past several years, and researchers have
proposed a number of analysis methods. While similar in their objectives, these methods differ in
their complexity and focus. Although it is generally agreed that domain analysis is a necessary first
step in implementing an organized software reuse process, what is often ignored is the overall
quality improvements that an organization can gain from this process, with or even without
software reuse. Specifically, domain analysis forces the organization to examine the problem area
for which it is building software systems, and determine the quality criteria to which these systems
must adhere in order to serve the needs of the domain.

If reuse is to be employed, however, and domain analysis is being performed as an initial step,
the emphasis in existing domain analysis methods is to characterize the products being produced
and to define a process to facilitate the development of such products. We claim that explicit quality
criteria for products can and should be an output of domain analysis. Presently, such criteria are
implicit in domain analysis work products. In addition, we claim that a critical yet usually
overlooked output of domain analysis is kow this will be achieved and what impact it has on the
resulting development process and in the quality characteristics of reusable assets.

In the following sections, we explore domain analysis from the standpoint of how if can be used
to support the process of assuring the quality of reusable software components. Further, we

Page 1



The Role of Domain Analysis in Quality Assurance

describe a method by which one can draw inferences about the quality of a component-based
system if the quality of each component has been well-established by a process known as
certification. We begin by providing background on domain-analysis concepts, using two well-
documented methods as examples. We then describe various software component certification
techniques, and tie certification in with domain analysis by introducing a method called domain-
driven certification. The concluding major section provides some detail about an on-going project
being performed in cooperation with Motorola, Inc.

2 The Nature of Domain Analysis

Domain analysis differs from traditional systems analysis in that the intent of a systems
analysis is to determine the requirements of a particular system, while the intent of a domain
analysis is to determine the requirements of a family of related systems. Once determined, these
requirements can then be used to:

» Determine variants of systems within the family.
» Determine a set of components that can be used to construct systems within this family.

» FEase future maintenance by providing a conceptual base by which to gauge the impact
of modifications.

Domain analysis is a fundamental engineering activity. All branches of engineering rely on
three aspects of domain analysis:

(1) Understanding the needs of the various groups of people involved in the creation and
usage of the product, and how these needs might change in the future.

(2) Understanding what has been done in the past, so that previous knowledge and
experience can be used in future products.

(3) Creating a development environment that enables the production of new products in
the domain ‘

Fig. 1 shows a high-level view of the domain analysis process. The input information, process,
and output information are described in the following paragraphs.

Input Information

The information collected during domain analysis provides insight into the current state of the
domain and how it is likely to change in the future. Unfortunately, this information is typically
voluminous, unstructured, and difficult to assimilate. Included in this collection is undocumented
expert knowledge, source code from existing systems, system documentation, and organizational
strategy plans. Also, the most useful information, expert knowledge, is difficult to capture because
doing so requires sophisticated knowledge acquisition techniques [BrB89]. Source code from
existing systems can be used to determine the differences and commonalities between systems,
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Figure 1 - High-Level Domain Analysis Process

which can suggest sets of reusable components. System documentation can be used to get an
overview of how the system works, both from a user’s and a programmer’s perspective. Strategy

_plans can be used to determine future requirements, If the analyst knows that a set of systems will
require a particular set of functions, he can use that information to derive a set of components to
support these requirements.

Arnalysis Processes
Domain analysis is not one, but rather a set of complementary analysis processes, each one
focused on a specific aspect of the domain. Commonly-used processes include:

» Feature Analysis for analyzing the services that the software provides from the
perspective of the end user.

s Functional Analysis for analyzing the static and dynamic behavior of the system.

» Architectural Analysis for analyzing the various methods by which a set of related
systems can be structured.

» Failure Analysis for analyzing the various failure modes of the systems and the impact
that failures can have on the system’s operational environment.

Output Work Products

The work products generated from the domain analysis process often resemble a generalized
version of system specifications. Entity-relationship diagrams, structure charts, and state transition
charts are all typical deliverables. These products are often parameterized, however, to factor out
system-specific requirements.

These work products have two main uses. First, they provide a multi-view picture of the
domain. This is analogous to a house blueprint. To keep the blueprint simple, house plans often
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have separate diagrams to convey structural information, wiring, plumbing, and room layout.
Combining these into one diagram results in picture that is busy and difficult to assimilate. The
same principle holds in the case of domain analysis - one uses different work products to convey
different information about the systems in the domain.

The second use of these work products is that they serve as generic templates to use in future
system development. If the basic structure of these assets is present, much of the application-
specific data can be filled in with specific requirements.

2.1 Domain Analysis Methods

A number of domain analysis methods have been developed in recent years. Two that have
received a great deal of attention are those developed by the Software Productivity Consortium
(SPC) and the Software Engineering Institute (SEI). We summarize both of these methods here and
discuss them from the standpoint of how well they support the quality aspects of reuse. We
introduce the general concepts associated with the enhancement of domain analysis to better serve
aspects of the development process other than component development, aspects such as testing and
maintenance. We refer to this enhanced process as extended domain analysis.

We stress that our descriptions of both the SPC and the SEI methods are necessarily very brief,
and the reader is urged to consult comprehensive descriptions [SPC92, Kan90] for details.

Software Productivity Consortium

The SPC’s method is based on identifying the characteristics common to a family of
applications within a business area. The main work products that result from this method include
a set of decision models, specification templates, and generic code modules. The method also
devotes a great deal of attention to the process by which a family of systems is developed. Thus,
an additional work product is a specification for domain-specific development environments to
facilitate building such systems. In other words, not only does the method consider systems ina
domain, it also considers the infrastructure (tools, components, and environments) to facilitate the
creation of those systems.

As Fig. 2 shows, there are three high-level activities performed within the domain analysis
process - domain definition, domain specification, and domain verification.

Domain definition is the process of determining the domain’s scope, and it characterizing the
similarities and differences between systems in the domain. The term “scope” refers to an informal
delineation of the set of systems that are included in the domain versus those that are not. The

Dom.a.m D(?mair? » D.()maz.ra
Definition Specification Verification

Figure 2 - SPC Process - Major Phases
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deliverables resulting from this stage include four items:

»

A domain synopsis that describes the functionality of the systems in the domain, high-
level design issues, characteristics of the operating environment, and types of work
products needed for applications built in the domain.

A domain glossary that establishes the vocabulary necessary to discuss systems within
the domain.

A set of domain assumptions that establish the characteristics which are common among
or variable between systems in the domain, or which would exclude systems from being
included in the domain.

A description of the domain’s status that describes the domain’s current level of
technical maturity, and its potential for change in the future.

Domain specification is a set of activities for describing the work products vsed to build
systems in the domain, and the process for using these work products effectively. It includes

*

Generating process requirements that define the work products needed at various
lifecycle phases of the development of the systems in the domain.

Identifying work product families that are related applications which can use a given set
of reusable parts. :

Creating a decision model that provide the decisions which the engineer must make
when defining a particular member of a work product family.

Creating a list of product requirements that specify, in abstract terms, the problems
solved by families of work products within the domain.

Developing a product design that describes the design of each work product family.

Domain verification is a set of activities for verifying that the implementation of the work
products in the domain and the process for using these products match the requirements and
designs produced during the domain specification phase.

The inputs to the domain analysis process cover three main areas:

Knowledge of the domain that can be derived either from system users or developers.
The information sources listed earlier, such as existing systems in the domain and
system documentation, can also be used to derive this knowledge.

Knowledge of past and ongoing projects that refers to understanding the subtleties of
implementing systems in the domain. This includes understanding the implementation
techniques used in those systems and problems that have occurred in previous
development efforts.

A set of domain plans that are a combination of two work products - a domain evolution
plan, and a domain development plan.

A domain evolution plan is analogous to an organizational strategy document. Its
purpose is to determine the needs of near-term projects, and determine existing systems
that are similar to these projects that might provide reusable components.
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A domain development plan deals with organizing the resources needed to support
reuse-based development in the domain. This includes determining the risks involved in
each stage of the process, the objectives of each iteration of the development process,
and the resources needed to accomplish each iteration.

Although the SPC method deals with quality issues in system family development, much of the
relevant information is scattered across several sets of work products. For example, a number of
work products provide information on component usage constraints, restrictions on allowable data
values, and responses to undesired events. In addition, other quality factors, such as maintainability
and portability, are captured to some degree by the decision models and variability assumptions
generated by the method. However, the fact that this type of information does not reside in a
centralized location can be a significant hindrance to the quality certification processes described
later.

Software Engineering Institute

The SEI’s method is referred to as Feature-Oriented Domain Analysis (FODA). It is based on
analyzing the similarities and differences between the various features, functions and behaviors
possessed by a sample set of systems in the domain. The work products include entity-relationship
diagrams, feature models, and functional models. The SEI process follows the three stages shown
in Fig. 3.

The first stage, context analysis, is much the same as the SPC’s domain definition phase. The
goal is to determine the relationship between the domain under study and other domains. This can
be illustrated by means of a structure diagram that is a hierarchical chart showing the domains that
subsume, or are subsumed by, the domain of interest. Data flow diagrams are then created to show
how information flows to and from the domain of interest. By performing a context analysis, one
can begin to quantify the variability between systems in the domain.

The second stage, development of a domain model, is a process of analyzing the services that
applcations in the domain are expected to provide, and the expected run-time environments of the
applications. This stage is divided into three subprocesses:

» Feature analysis that describes from a user’s perspective what services are provided by
the software.

» Entity-relationship modeling that describes the data used by and produced by
applications in the domain, and the relationships between these data.

 Functional analysis that describes the static and operational aspects of the application’s
functionality. Static aspects can be characterized by such techniques as data flow

Context Domain Architectural
Analysis Modeling Modeling

Figure 3 - SEI Process - Major Phases
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diagrams. Operational aspects can be characterized by techniques such as state transition
diagrams.

The third stage, development of an architectural model, is where high level designs of
applications in the domain are created. The goal is to create an architectural model, which can thus
be used to derive specific components.

As with the SPC method, required quality characteristics for systems in the domain are
implicitly, rather than explicitly, specified. Feature modeling provides information on the services
that are either required, optional, or mutually exclusive with other features in the domain. The
entity relationship model gives an idea of required data and data formats. The functional model
shows invalid or erroneous function states. And architectural modeling provides information on
required portability characteristics. But as with the SPC model, all of this information is scattered
across the set of output work products thereby complicating the certification process.

2.2 Extended Domain Analysis

While typical domain-analysis methods devote a great deal of attention to characterizing the
functional and behavioral aspects of an application family, their focus on system quality
characteristics is implicit rather than explicit. The intent of the extended domain analysis
framework is to address this by identifying quality characteristics common across an application
family and by determining the quality characteristics that must be present in a set of domain-
specific components to support the system-level needs.

The term “extended” domain analysis is used not simply because it adds a new set of
deliverables to the domain analysis process, but also because it uses as input the traditional set of
deliverables. The process can be used on the outputs from any domain analysis method, as is shown
in Fig. 4.

If we use the SEI process as an example, extended domain analysis uses the following process
outputs to develop the required quality criteria:
+ Context analysis

Context analysis is useful in deriving maintainability, usability, and portability
properties because it provides insight into the different user communities of the system
and the different platforms on which applications are likely to be targeted.

- - « Failures
-~
. * Invalid Stat
Domain > Quality Quality nvaia states
Analysis Analysis Model * Requ’d Performance
~ * Requ’d Portability
~ ~ * Etc.

Figure 4 - Extended Domain Analysis
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s Feature analysis

Feature analysis enables the analyst to determine the potential usage characteristics of
the application family, predict the types of faults that are likely to arise, and evaluate the
impact these faults will have on the systems operational environment. Feature analysis
is also important in gathering expected system performance characteristics.

» Entity-relationship models

Entity-relationship models are useful in identifying the format and precision of data
items shared between sets of components.

» Functional analysis

Functional analysis is used to identify invalid or hazardous states of operation in the
target application.

e Architectural models

Architectural models enable the analyst to determine the interactions between the
different components of the system, and enable him to determine how different faults in
one component will ripple through and impact components in other parts of the system.

Thus, by performing an extended domain analysis, the engineer is paying attention explicitly
to the quality requirements of products in the domain and generating outputs from the process that
describe required characteristics such as functional correctness, portability, maintainability, and
documentation in substantial detail. The first significant additional output generated by an
extended domain analysis is, therefore, a list of the required quality criteria for products in the
domain.

These criteria can be organized to show the specific relationship between the major functional
areas in the domain as generated by the SEI’s functional analysis process, and a categorized set of
quality criteria. As an example, consider the domain of product shipping scheduling systems.
Suppose that we have discerned the following major functional areas:

» Customer management that includes the entry of customer address and order
information.

+ Transportation management that includes information on the locations of warehouses,
airports, and railway and truck terminals. It might also include information on transit
times, costs, and schedules.

 Schedule optimization that takes customer order information and transportation
information, and produces an optimal delivery route.

 Report generation that allows the user to generate reports and perhaps do “what-ifs”.

For each of these functional areas, one would use the information contained in the domain
analysis to produce the quality criteria to which each function must adhere. These criteria can be
organized according to the quality classification scheme developed under ISO Standard 9126 that
includes the categories of functionality, reliability, usability, efficiency, maintainability, and
portability [Vol93].
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3 Quality Properties and Certification

If a set of related systems in a domain is required to possesses a common set of quality'
characteristics, it 1s reasonable to expect that the reuse-based process for developing these products
should help to ensure that they have the required properties. If this were possible, it would
constitute a second area of productivity gain attributable to reuse. Rather than reuse just enhancing
productivity through faster material generation of products, it would help reduce costs in areas such
as testing.

How might this be achieved? In general, the approaches advocated for achieving this goal are
based on the use of a set of components to support development of these systems that adhere to
their own specific set of quality characteristics. Further, if it can be shown in a rigorous manner that
system quality properties hold as a result of using components with their own specific properties,
then we have taken an important step towards establishing the quality of the set of systems that will
use these components. The process of establishing the component quality characteristics is called
certification, and it has become a major issue in reusable software development in recent years for
twWO reasons:

+ The increasing acceptance of the idea, if not the practice, of reuse as a development
method, and the growing number of tools and libraries to support it.

» The unevenness of the quality of components currently available to the reuser.

The availability of a set of trustworthy “plug and play” components will help to make reuse a
standard practice. The purpose of certification is to provide a consistent set of criteria by which
such components can be judged. More importantly, once the engineer knows that a component
possesses a particular set of characteristics, it might be possible for him to draw inferences about
the systems that use these components.

In this section we discuss three certification schemes, levelled, scored, and statistical that have
appeared in the literature, and introduce the domain-driven approach developed by the authors.

Levelled Schemes

In a levelled scheme, components are assigned quality “levels” according to the amount or type
of quality assurance processing that has been applied to them. Components assigned to low
certification levels have had little or no quality assurance applied to them, while those assigned to
a high level have typically undergone some form of prescribed testing, inspection, and/or analysis,
sometimes by a third party. There is no upper limit on the number of levels that can be used in such
a scheme. However, most schemes currently in use include only four or five levels.

In a variation on levelled schemes, each level is divided into sublevels. The levels are often
referred to as “primary levels” and the sublevels are referred to as “secondary levels”. As in the
basic levelled scheme, different primary levels correspond to the different cumulative quality
criteria being used. Secondary levels refer to the amount of confidence the reuser should have that
the component has achieved the primary level, based on the quality assurance processes that have
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been applied to the component. Additional information on levelled certification schemes is
available [PPS92, REW93].

Scored Schemes

In a scored scheme, scores are assigned to a component based on a weighted set of quality
criteria. Criteria can be determined by the organization based on desired domain properties. Many
variations on this scheme focus on reusability-enhancing characteristics such as module
complexity or number of parameters in each function. However, other quantifiable properties, such
as average execution time over a given input sample, can also be used as criteria. A component’s
overall score is a composite of its scores in each quality area. The goal is to enable the user, if he
is presented with a set of similar assets, to choose the asset with the highest overall rank.

Statistical Schemes

Statistical schemes address only one major aspect of system quality: overall reliability. The
goal is to determine the reliability of each component, and then infer the reliability of the system
based on a composite of each component’s reliability.

Statistical schemes are based on an understanding of system usage characteristics. The certifier
creates a model of system execution characteristics that enable him to make an educated guess
about which parts of the system are most likely to be executed and the likelihood that execution of
one part of the system will be followed by execution of another. By understanding the frequency
of execution of the different parts of the system, and the transitions between these parts, the
certifier can begin to create a Markov model that captures these transitions. Using this model the
engineer can assess the reliability required in each part of the system in order to meet an overall
quality goal for the entire system.

The main certification criteria is mean time to failure. There are two ways of looking at this
value. The first way is time-based, and is defined as the average length of time between
manifestations of system faults. The second way is event based, and is defined as the probability
of a fault occurring while processing a given input value.

Domain-Driven Scheme

The methods described above each give a measure of confidence that a set of components has
undergone some standard process of quality assurance. But each suffers from the same set of
weaknesses:

« Lack of tailorability - The schemes are rigid in their definitions. A levelled scheme, for
example, defines what the levels will mean and libraries certified to a given level must
comply with that definition. This approach fails to address the needs of different
organizations or domains.

» Loss of information - In each method, a large volume of information is compressed into
a single number, making it difficult to determine what factors went into the quality
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assessment process.

» Lack of ability to draw quality inferences - As noted above, given that we have a set of
components whose quality properties are well-defined, we would like to be able to use
this information to understand the quality properties of the sysiems using the
components. The methods described above do not support this ability.

We summarize domain-driven certification in this section but omit substantial detail for brevity.
The interested reader is referred to the authors previous publications on the subject [Kni92,
DuK93].

Domain-driven certification addresses the three problem areas outlined above by making
explicit the criteria by which a set of components is evaluated. In fact, this is the definition of
component certification:

Definition: A reusable component is defined to be certified if it possesses a prescribed
set of properties.

Notice that this definition is arbitrarily flexible. Different definitions can be established for
different organizations and domains. Notice also, that the quality criteria possessed by a
component are listed explicitly thus permitting engineers to understand completely what qualities
a component possesses. Finally, notice that the properties can and will be tailored to permit their
exploitation in the demonstration of domain quality properties in systems built with the certified
components.

The ability to exploit component properties is an extremely important point, The set of
properties that are included in a certification definition is defined to be that set of qualities that, if
present, would facilitate the demonstration of required domain quality properties in systems -
nothing else. Thus, only component properties that can be exploited to do something useful, i.e.,
show that a system possesses domain quality properties, are included in the certification definition.

Once the certification definition is in place and libraries of components have been shown to
meet the criteria, it is possible to develop systems using those parts and establish domain properties
relatively easily by depending on the component properties.

The domain-driven certification process can be summarized as follows:

* Perform an extended domain analysis and, using its output, determine the necessary
quality criteria for products in the domain.

» From the domain quality properties determine the set of qualities that should be held by
components in libraries used to build products in that domain.

» Develop systems in the domain of interest using a reuse-base development process and
exploit the component certification properties to establish domain properties of the
systems.

Finally, it is clear that domain analysis in its extended form as we define it is playing a critical
role in the whole certification process and is in fact an essential contributor to system quality.
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Fig. 5 shows how domain analysis and certification fit together in this scheme.

4 Experience

For the past two years, we have been experimenting with these ideas on certification in
cooperation with the Cellular Tools department of Motorola, Inc. In this section, we provide some
preliminary results of this work. A more detailed explanation can be found elsewhere [Dun93].

4.1 Problem Domain

The Celtular Tools department is responsible for developing software for simulating and testing
the digital switches Motorola manufactures for routing and managing cellular phone calls. This
domain is useful for validating the concepts of domain-driven certification because it possesses
two important characteristics:

» The software created in the domain is intended to automate expensive processes. The
switches under test are quite costly, and making the test process more efficient means
possibly reduced development resources.

_.._.......................-w-p
Domain

Information

Reusable _______ g Certification
Components

Extended Domain System
Domain Quality Quality
Analysis Criteria Assurance Quality
+ Svystems
Reuse System
Process — =1 Development
Definition

Component
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Component
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Reuse
Libraries

Figure 5 - Domain Analysis and Certification
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* The domain itself requires high dependability. As telephone switches have become
controlled by software, software flaws have become the most likely source of failures.
A single failure in a single switch can mean that calls cannot be placed, which might
cause significant and serious inconvenience. Further, faults can sometimes lead to a
cascade effect, causing an entire switching network to fail. The software thus must be
submitted to rigorous testing procedures. This includes testing each feature of the
switch, testing an integrated set of features, and testing how the switch reacts to different
combinations and load-levels of calls.

4.2 Analysis Process

Fig. 6 shows the process we used for performing our extended domain analysis. The process
consisted primarily of meetings with domain experts to determine the scope and content of the
testing domain. It also included analyzing system source code, requirements and designs
documents, and development strategy documents. Also included were these activities:

» Analysis of the organization’s mission.

This yielded a description of the services that the organization is expected to provide to
its customer set. Included is a set of goals, and for each goal, sets of assets and processes
required to achieve that goal are described.

» Analysis of the organization’s strategy.

This yielded a description of how the organization needs to prepare for future changes
to its product line, supporting technology, and operational environment. Associated with
each change is a set of required assets and processes.

Existing...
Real-World *Documents
Knowledge Extended *Systern Portfolio
+ Domaip *Process

. Qué:stionnaires Analysis *Productivity Data

* Automated *Quality Data
Analysis

» Interviews

» Document Desired...
Review + Library Parts

Figure 6 - Extended Domain Analysis Example
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» Analysis of production goals.

This yielded a description of the organization’s production goals, the means by which
these goals should be measured, and the assets and processes required to support them.

* Analysis of the technological infrastructure.

This yielded a mapping between lifecycle phases, lifecycle work products, and
development tools. The purpose is to assess how well the organization’s current
technology base supports its development process.

»  Analysis of subdomains.

This yielded a breakdown of the domain into its subdomains. For each subdomain, we
identified required functionality and implementation models. For each implementation
model, we identified design trade-off’s, example systems, possible failures, and
supporting sets of assets.

4.3 Initial Results

The main result of the work to date is a preliminary set of quality certification criteria for six
subdomains within the message protocol verification domain. For each of these subdomains, we
derived properties according to the six-category ISO 9126 quality classification scheme:
functionality, portability, maintainability, performance, dependability and usability

As an example, one of the organization’s goals was to make a subset of their systems cross-
compatible between their Sun platform running Unix, and their PC platform running DOS. This
had obvious ramifications on the portability characteristics of the components, since it prohibited
them from using platform-specific constructs without adequate parameterization.

A side-effect of performing this process was that it forced the engineering team to identify and
prioritize the organization’s quality and productivity goals. This is a direct result of identifying
which components would have the greatest impact on the development of new systems in the
domain and determining what their quality attributes should be.

Additionally, the process caused the engineering staff to come to an agreement about the
meaning of certain commonly-used terms within the domain. Engineers will often use the same
word or phrase to mean different things, and, clearly, this can inhibit using work products across
different projects.

5 Conclusions

We have presented an overview of domain analysis and concluded the traditional definition of
domain analysis does not highlight domain quality considerations to the degree needed by a
rigorous certification process. We consider this to be essential if reuse is to pay off as a productivity
vehicle and we have defined the concept of extended domain analysis as a result.
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To support the goal of facilitating the development of systems possessing significant quality
characteristics, we have established a precise meaning for component certification and shown how
the definition and extended domain analysis work together to provide a framework for developing
high quality systems. We also reported our preliminary experience with extended domain analysis.

As often happens, more questions were raised than answered during the course of the project.
Among the questions raised are
* How can the knowledge acquisition process be streamlined?

« How can the domain-driven certification process best be used by organizations at
different levels of process maturity?

* What types of tool support will best facilitate the domain analysis and certification
process?

» How should the certification properties be organized?

« How do the various quality standards proposed by such organizations as IEEE or ISO fit
into our framework? .
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