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Abstract

 

The nature of domain analysis revolves not around change, although that is a necessary and 
desired aspect of the task. Rather, domain analysis has at its core the capture and characterization 
of instantiation alternatives, the parameterization of architectural and component features in a 
manner such that they can handle the variations in requirements confronting the system develop-
ers working in this domain. Hence, support for change is only the temporal projection of the vari-
ation found in analyzing a domain for multiple systems to be concurrently developed. 
Transforming a system to account for newly arising requirements differs from simultaneously 
instantiating two closely related systems only in the temporal aspects of the acts. The domain 
model must be able to support both as natural aspects of domain engineering.
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Workshop Goals

 

To try to fuse a bunch of ideas that I've got running around in my head with other folks' percep-
tions.

 

Working Groups

 

“Domain Engineering Helps Manage Change – Hype, Myth, Wishful Thinking, or Reality?”

 

* This work has been supported by NASA Cooperative Agreement NCC-9-30, RICIS research activity 
RB02A.



 

Background

 

I've been exposed to a number of rather diverse ideas in the last year or so, ranging from new work 
in some traditional reuse areas such as domain engineering to work in some areas not so tradition-
ally associated with software reuse, like design patterns (although we may be closing that concep-
tual rift) and ontological modeling.

The Repository Based Software Engineering (RBSE) project at the Research Institute for Com-
puting and Information Systems (RICIS) has been working for a number of years in the area of 
software reuse and more recently, in the reengineering of legacy systems as an aspect of reuse [7]. 
The purpose of RBSE is the support and adoption of software reuse through repository-based 
software engineering in targeted sectors of industry, government, and academia.

In applying a reuse-based dual lifecycle process in order to achieve efficiency and consistency 
across the software products as a whole, we've encountered a number of challenges that have 
proven to derive as much benefit from knowledge representation as from software reuse.

 

Position

 

The software lifecycle is a complex set of interrelated activities. Some in our field claim to under-
stand the nature of the relationships between the phases of the lifecycle and the roles involved in 
traditional “point-solution” approaches to software development. However, newer and arguably 
more productive reuse-based process models such as the “dual-lifecycle” approach to software 
development – where two perspectives (domain engineering and application engineering) are 
employed – raise new uncertainties about the way the lifecycles (and their individual phases) fit 
together, and how and where to capture and model knowledge.

Our experience with the ROSE project [8, 12, 17] has allowed us to witness the establishment and 
implementation of a reuse-based dual-lifecycle software development organization on a non-triv-
ial scale (see Figure 1). The choice and tailoring of initial “theoretical” models (e.g., the CLLCM 
[14]) into the practical processes that ROSE team members use on a day-to-day basis gave us 
insight into the structure and interactions within working teams using this approach.

Much of what currently passes for “domain model” in the sense of a characterization of a family 
of 

 

systems

 

 is more suitably modeled as an ontology within which a properly parameterized archi-
tectural framework is defined. The nature of domain analysis revolves not around change, 
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Figure 1: A DE/AE Software Lifecycle.



 

although that is a necessary and desired aspect of the task. Rather, domain analysis has at its core 
the capture and characterization of instantiation alternatives, the parameterization of architectural 
and component features in a manner such that they can handle the variations in requirements con-
fronting the system developers working in this domain. Hence, support for change is only the tem-
poral projection of the variation found in analyzing a domain for multiple systems to be 
concurrently developed. Transforming a system to account for newly arising requirements differs 
from simultaneously instantiating two closely related systems only in the temporal aspects of the 
acts. The domain model must be able to support both as natural aspects of domain engineering.

 

Comparison

 

Much of the current work on domain analysis and dual-lifecycle software processes centers 
around the capture of domain information and making it available to builders of actual applica-
tions in the domain [2, 4, 5, 6, 10, 11, 13, 15, 16]. A characteristic of domain products is their sup-
port for adaptation (through composition, inheritance or – if necessary – modification). Domain 
engineering efforts thus strive to employ consistent and effective means to support application-
specific adaptation. One of the process designer's choices is to decide where these means are 
defined: they can be embedded in the process, left to the application engineer's choice or produced 
explicitly as part of domain engineering. These three views by themselves may be a little simplis-
tic in that processes in the dual lifecycles have more influence on each other than implied by a 
simple producer-consumer relationship.

Examination of domain engineering products leads to interesting questions:

• What makes a domain product (analysis model, architecture design, etc.) “special” as opposed 
to the corresponding products in a point-solution lifecycle?

• Is there any distinction between the first iteration of an organization's application engineering 
life cycle and the n-th iteration?

I believe there is no distinction: although they result from a different process (enactment), domain 
products tend to be expressed in a manner consistent with habitual products of their kind. This 
implies that domain engineering can be performed in a manner that does not automatically entail 
readily apparent domain engineering specificity

 

*

 

 in the product set.

The influences that the domain and application engineering lifecycles have upon each other still 
hold (although with different manifestations) when domain engineering-aware notations and tech-
niques are used. For instance, the layered design architecture presented by Becker and Diaz-Her-
rera [3] is consistent with the culmination of an informal design feature selection procedure 
similar to that in the ROSE Domain Design process. Alternative formalisms for the representation 
of domain architectures (such as the formal architectural components proposed by Allen and Gar-
lan [1]) present opportunities for treating some of the interactions between lifecycles in a disci-
plined manner, as they represent a common formal language for manipulating the composition of 
domain products.
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