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Current technology is shifting bit by bit from familiar
interactive computers to non-stationary physical devices
with computing, communication and sensing capabilities.
Reacting to environmental dynamic, self-assembly, self-
configuration, self-repair and other forms of adaptation
becomes a mandatory task. Component-based software
development is a promising approach to meet the
demands of these kinds of settings. However, current
development methods used in practice either restrict the
notion of components to executable objects — following a
more or less traditional software development process --
or supporting specific component technologies like Java
Beans or COM/DCOM.

With our focus on the elements connecting components,
we will find further techniques such as RPC, script
languages, middleware and ORB like approaches, event
channels, adapting or wrapping of components, also
known as glue-code. The major drawback of using
general-purpose  programming languages for the
implementation of glue-code are the strict type systems of
these languages. This makes it hard to ““glue" together
components based on different data models. In general,
the above-mentioned approaches have a strong emphasis
on solving technical component interaction problems.
This means, that the same abstraction principles are not
applied to the connectors as they do for the components
themselves.

Instead of having to deal with code level components and
their unpredictable side-effects and interaction problems,
a better design approach is one, which starts writing a
high-level description of the system and transforms it into
executable code using refinement steps where the same
abstraction mechanisms are applied to both components
and connectors.

The semantics of this software design approach as well as
its basic entities: services, components, connectors,
views, well-formedness rules, refinement rules,
consistency rules for specifications and constraints,
should be represented in a formal way, so that it is
possible to reason about every development step, thus
facilitates building systems that are correct by
construction. Further, a concept of generic views needs to

be introduced in order to cover different aspects of a
concrete component model instantiation in a flexible
manner. This means that the model should abstract from
concrete notations for specification and constraints. A
possible way to represent these predicates are so called
“external functions” which can be used as hooks to
abstractly formulate consistency rules of the model
semantics. For concrete realizations of the component
model, these predicates are then instantiated with concrete
external functionality given as theorem provers.

This talk describes the component-based, architectural
design of software systems, or Service Layer Model
(SLM) that perhaps offers a better approach to component
based software development than the traditional
approaches and all the drawbacks mentioned above. The
development process defined in the SLM can roughly be
described as follows: starting from a system specification,
an initial design model is developed containing
components that should be combined in the new system.
This model is then step by step transformed into a
description of the system that can directly be used to
derive an implementation. This process is structured into
different phases, which are supported by a model-checker
that is used to evaluate correct specifications.
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