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Abstract. In many engineering disciplines, large systems are built from
prefabricated components with known and validated properties. Components are connected via stable, understandable, and standardized interfaces. The system engineer has knowledge about the global properties of
the components-as they relate to the system functions-and of the detailed
specification of the component interfaces. Knowledge about the internal
design and implementation of the components is neither needed, nor
available in many cases. A prerequisite for such a constructive approach
to system building is that the validated properties of the components
are not affected by the system integration. This composability requirement is an important constraint for the selection of a platform for the
component-based design of large distributed embedded systems.
Component-based design is a meet-in-the middle design method. On one
side the functional and temporal requirements on the components are derived top-down from the desired application functions. On the other side,
the functional and temporal capabilities of the components are contained
in the specifications of the available components (bottom up). During
the design process a proper match between component requirements and
component capabilities must be established. If there is no component
available that meets the requirements, a new component must be developed.
A prerequisite of any component-based design is a crystal clear component concept that supports the precise specification of the services that
are delivered and acquired across the component interfaces. In real-time
systems, where the temporal properties of component services are as important as the value properties, the proper notion of a component is a
hardware software unit.
In the first part of this presentation the different interfaces of an embedded system component will be introduced. The services of the component are provided by the linking interface (LIF) that must be precisely
specified in the domains of value and time. The technology independent
interface TII is used to parameterize a component to the given application environment. While a component provider must assure that the
component works properly in all configurations that are covered by the
parameter space, the component user is primarily interested in the correct operation of the concrete component configuration. The following
parts will be concerned with the composition of components and the
notion of emerging properties in systems of components.

