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Systems and Specialization
• Leveraging a human health metaphor can enable us to `see' a software system in multiple ways, to depict a system depending on issues in focus. For instance, we may consider a
software system to be young, mature, or aging, with each group having particular attributes to consider when assessing their state of well-being.

• We can also characterize software systems according to their type. Systems that are hardware-embedded and operating in real-time are different to web-based transaction systems,
and these again are different to personalized adaptive systems to be used on mobile devices. We can also consider systems in terms of their core domain or operating context - systems
for business, systems for manufacturing, systems for assisted living.

• A person is also a complex system of systems that can be viewed in different ways - this may be in general classifications of age or maturity, or states of wellness/illness.

• We have infrastructural systems such as the cardiovascular, the musculo-skeletal, the respiratory, the nervous and the digestive. These could be seen as mapping to our network and
database systems, to our computer and software architectures, to our application, interface and domain representations. As humans we also comprise physiological and neurological
systems that have physical and conceptual or logical elements - which may map to systems supporting workflow and enterprise activities.

• In acknowledging that such perspectives exist we also acknowledge that they each represent part of the whole, and as such provide a potentially useful but inherently limited sense of
the system. Furthermore, such systems and subsystems are not independent, they will interact in generally expected but sometimes unpredictable ways. Traditionally, software
engineers have attempted to understand and cope with this breadth of perspective - an alternative is to allow for greater specialization with comparatively greater depth.

Implications
• Carried through to software, the health model has particular
implications for education and training. Prospective professionals would
spend longer in formal education, but this would be increasingly
practice-based, with internships the norm.

• A general foundation education would be followed by specialist
learning and training, ongoing under compulsory development programs
monitored by peer professionals.

• Professional development carries with it an expectation of self-
reflection and learning in concert with a community-based approach to
developing knowledge.

• Along with other changes in thinking and conduct [1,4], disciplinary
specialization may add to SE's growing professional standing.

Introduction
• The burgeoning complexity faced by those building and maintaining software systems is widely
acknowledged [1]. As a result, an increasing range of expertise is required of those designing and
managing the software product or service.

• There is a sense that in software engineering (SE) there is more and more that we need to know. In
broadening the body of knowledge, however, something has to give - we need more time to learn, to
develop professionally, and/or we need to trade off breadth for depth.

• As a community we have not addressed this issue in an explicit and meaningful way. Basically, we
have just tried to fit more in - into curricula, training courses, expectations for professional
development.

• Such an approach is not sustainable. The time has come to encourage greater disciplinary
specialization. Elsewhere [2] we have suggested that the state of a software system at any point in
time may be considered in terms of its health and well-being, just as we ourselves move through life
stages characterized by states of wellness or illness. Extending this metaphor can also provide insights
into how we view the roles of those involved in the development and support of systems over time.
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• Our model for role specialization comes from the health professions, an
analogy considered by Laplante [4] and others. Like software professionals,
health professionals deal with a very complex entity in the human person. They
are aware of interacting subsystems within that entity, as described above.

• In order to effectively understand, diagnose and treat that entity health
professionals have adopted a specialized model. So, there are personnel with
specific competencies in medicine or in surgery. Individuals may be experts in
mental health, or provide specialist diagnostic support.

• In acknowledging that people of different ages may require different forms of
support the health disciplines have gerontologists for those who are aging, and
paediatricians for the young.

• In acknowledging the many subsystems that make up a person they have the
nephrologist, the cardiologist, the gastroenterologist, the physiotherapist...

• This is not to say that generalists are not permitted. On the contrary; there are
of course general practitioners (GPs) in health. However, general practice is itself
seen as a specialty in breadth, requiring particular diagnostic and social skills.

• True, we already have a degree of specialization in SE. In general,
however, we continue to educate `software engineers' - equivalent
to GPs. Our job advertisements seek software engineers, with
particular skills and capabilities, that reflect competence with tools
and technologies rather than with their application to a class of
(sub)system - like advertising for a surgeon with the requirement
``Must have recent experience with Scalpel 3.0''.

• Perhaps specialization is in fact a bad thing, leading to ΨōƛƎ
ǇƛŎǘǳǊŜΩproblems for each individual? However, the health model
for team-based treatment helps to limit or avoid inadequacies
arising from specialized (and so limited) understanding. Members
of inter-disciplinary teams (IDTs) are called upon to work on a single
entity as a network of specialists depending on the conditions
encountered and the treatment plans chosen, often co-ordinated
by a senior clinician.


