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Abstract
Scoping is essential to the success of any product line engineering effort. The scope of a product
line describes its products, domains, and reusable assets. Numerous stakeholders are influenced
by the outcome of the scoping process. To get an optimal result, as well as to gain commitment to
this result, these stakeholders should be involved in the scoping process. They bring with them
different cultures, concerns, goals, and jargon. In order to deal with this, we propose an approach
centered around user scenarios: short stories in natural language concerning a user’s interaction
with an (envisioned) system. These user scenarios roughly define the product portfolio and are
used as a basis for scope refinement, domain scoping, and architecting. By collaboratively writing
and selecting these user scenarios, more stakeholders can be involved in the scoping effort, leading to a higher quality scoping process and firmer commitment to its results.
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Introduction

Product line scoping is the problem of determining what is inside and what is outside of a product
line effort. In this paper, we propose an approach to scoping based on user scenarios. The main
advantage of our approach is that it enables the active involvement of many stakeholders during
the scoping process.
Schmid identifies three levels of scope [Sch00]:
-

The product portfolio defines the various products that are part of the product line, and
their requirements.

-

The domain scope bounds the domain(s) that are relevant for reuse and what should be
part of them.

-

The asset scope identifies which assets should be part of the reuse infrastructure.

Our approach results in a set of user scenarios that describes the product portfolio, and can serve
as a basis for domain scoping and asset scoping. We have used this approach in several practical
case studies regarding product lines for medical imaging systems.
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Scoping as a Social Problem

The scoping process has numerous stakeholders, each playing a certain role with respect to the
product line. Although the actual list of stakeholders is largely project specific, we list some of
the more common stakeholder roles here to hint at the complexity of the problem:
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•

Management: investments in the product line platform should correlate to business
strategies, marketing strategies and the company’s organization.

•

Product managers: the product portfolio, product features, and time-to-market are all important aspects of marketing and they are all effected by the scoping effort.

•

Sales persons: the product portfolio, product features, and time-to-market influence market position and sales options.
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•

Customers: the scoping effort determines what products and features are available when,
and, to some extent, their price.

•

Users: scoping determines the products and features available.

•

System architects: the scope of a product line influences its architecture as well as that of
the separate products in the product line, by determining what functionality will be provided by the reuse infrastructure.

•

Developers: developing for reuse requires different skills and processes than developing
for a single application. The asset scope determines what components will be reusable
and what will be product specific.

•

Suppliers: the asset scope determines which components will be reusable and which
product specific. This distinction influences the selection of suppliers for commercial of–
the-shelf components.

So far, the problem is somewhat similar to that of finding the specification of a single product. In
a product line context however, the problem becomes much harder. Typically, each of the above
identified stakeholder roles is filled in by several persons. These persons may come from different parts of the organization, or even from different organizations altogether. In the ‘Integrating
Product Line Scenario’ for example, even after integrating the acquired companies there might
still be separate marketing, development, and management ‘blood groups’ [PLEES03]. Figure 1
hints at the potential diversity among stakeholders.
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Figure 1 Stakeholder diversity

A group of stakeholders consists of all persons sharing a role and location, e.g. all application
specialists for product X. By involving people from each relevant group of stakeholders, we can
reach a better scoping result and gain commitment to this result among the members of these
groups. Personal involvement is necessary because no single person can take all stakeholder
groups into account. Moreover, commitment to an end result is barely enforceable top-down, and
gets harder with the distance between people, both in roles and location. Making the stakeholders
jointly responsible can raise the level of commitment as well as awareness to the concerns and
goals of other stakeholder groups.
Ideally, each group of stakeholders is represented by a champion that participates in the scoping
process. As Figure 1 shows, people with different priorities, visions, cultures, etc. will have to
cooperate to get to an agreeable end result. This means that neither the process nor the end result
can be role-specific: no UML diagrams, no marketing formulas, and no management speak
should dominate the process or obscure the end result. Instead, natural language and terms from
the problem domain should be used.

Representatives may be used for stakeholders that are outside of the product line organization.
For example, application experts might defend the user’s needs, while product managers represent their customers.
Of course, there are also risks to such massive stakeholder involvement. Endless discussion on
details, bureaucracy, and design by committee are but a few. These problems can appear whenever (large numbers of) people cooperate and much was written about them and potential solutions (see e.g. [BMMM98]). The best solution depends on the desired result. If it is critical that
everyone is optimally involved, striving for group consensus might be best, and loss of efficiency
might be agreeable to find a solution that everyone can agree with (which is not the same as finding the solution that is best for everyone.) Alternatively, a subgroup of two or three stakeholders
can be chosen to make the final call, e.g. a product manager and a system architect to balance
marketing strategy and development effort.
We are now ready to define a sub-problem to the scoping problem, which is a social problem and
not an economical one:
The social problem of scoping is to get different people, with different goals, concerns,
priorities, cultures, and using different jargon, to cooperatively define a scope.
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A Scenario-Based Approach to Scoping

To tackle the problem described in the previous section, we propose a scenario based approach.
User scenarios are short stories describing an actor using an envisioned system to accomplish a
common goal. A sentence from such a scenario could be:
Dr. Hart prepares for the intervention using a workstation. He has access to
all information concerning the patient and selects the diagnostic images that
should be available during the procedure.
Such scenarios describe the envisioned system in a way that all stakeholders can understand.
They can capture the relevant requirements for the system, including non-functional requirements
such as performance and ease-of-use.
Figure 2 gives an outline of the scenario-based approach to scoping.
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Figure 2 Scenario based scoping

The initial set of user scenarios might be written by application experts, or any other small number of people with sufficient knowledge in the application domain. These writers may interview
other stakeholder representatives to gather relevant information if needed. Subsequently, the sce-

narios are reviewed by all stakeholder representatives. During review, each stakeholder representative uses his or her own specific expertise and background to judge the scenarios on three questions:
-

Are the scenarios feasible?

-

Are they desirable?

-

Is the set of scenarios (over)complete?

If used in the integrating or reengineering context [PLEES03], the stakeholder representatives
will have existing products and architectures to consider when reviewing the scenarios. This will
make it easier for them to judge their feasibility and completeness. In the green field and to a
lesser extent in the leveraged product line context, such references are missing. In those cases,
feedback from the asset and domain scoping activities might be needed to again refine the scenarios.
There are several ways to organize this loop of writing and reviewing scenarios. A simple approach is to have a small group of writers and a large group of reviewers. In its simplest form, the
reviewers send in their comments by e-mail or through one-on-one sessions with a writer. This
form gives least organizational overhead, but inhibits interaction between the reviewers.
An alternative that better exploits interaction between stakeholders is to have overlapping teams
that take turns in updating the set of scenarios. There is a small team of writers and a number of
expert groups. The scenarios are developed in a number of sessions. In each session, the writer
team and a single expert group participates. An expert group may be asked to look at a specific
aspect of the scenarios. In that case it can be helpful to form the group according to that interest,
e.g. ask a group of product people to look at the market value. America and Van Wijgerden describe a process for requirements modeling with overlapping groups [AW00].
A set of user scenarios captures the relevant requirements of each product of a portfolio by describing the typical use of these systems. A single scenario can deal with a single system or a
multitude of systems that are used together. This depends on the nature of the product line being
scoped. E.g., in one of our case studies we examined the possibilities of integration of products
from several product lines. In that case, each of the scenarios dealt with representative systems
from all product lines.
The final set of scenarios is used as a basis for domain scoping and asset scoping. In our case
studies, we have used the scenarios to derive domain models and to develop a reference architecture, including the identification of reusable components.
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Related Work

The work presented here is part of a scenario based architecting method currently under development at Philips Research. We have published parts of this method in papers on multi-view
variation modeling [ARO03] and quantitative scenario analysis [IAOH03]. Muller describes stories as a narrative to make a product live [Mul03]. This work is in part based on the scenariobased architecting work and therefore very close to our user scenarios.
To some extent, user scenarios are related to use cases [Coc00]. User scenarios are roughly
equivalent to Cockburn’s usage narratives: stories envisioning a system in use, revealing the motivations and intentions of the actors. A use case is a contract for system behavior, and as such
expressed in a more formal way than user scenarios. John and Muthig describe the extension of
use cases with a variability mechanism for product line requirements modeling [JM02], but they
do not address scoping.

Some methods for product line scoping have been published ([DS99] , [Sch00], [Sch02]), but
they regard scoping as an economical problem, rather than a social problem of communication.
Our approach stresses cooperation on a shared asset describing the scope.
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Conclusions

In this paper we have described product line scoping as a social problem, to be solved by cooperation between diverse groups of stakeholders. We have presented an approach to scoping based
on user scenarios that enables stakeholders to cooperate on a shared asset, thus achieving a better
scoping result and broader commitment among the stakeholders. The resulting set of scenarios
serves as a basis for product portfolio refinement, domain scoping and asset scoping. We have
applied this approach in several practical case studies on medical imaging product lines.
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