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Abstract

DAME (DesignAutomation ofMicroprocessor-based systems usindzapert sys-
tem approach) is an expert system for configuring and designing a customized micropro-
cessor systems from original specifications. This work deals with the development of the
data transfer interface design module in DAME: the Interface Designer.

The automated Interface Designer is developed by extracting common features,
functions and behavior of microprocessor components and representing them using
knowledge representation techniques. The design is accomplished through pattern match-
ing, by performing actions and procedures based on recognition of the standard behavior
patterns of microprocessor component signals.

The development of the Interface Designer production system is divided into three
parts: a hierarchial network of frames that represents the components, a hierarchial net-
work of frames that represents the interface and a set of forward chaining rules that repre-
sents the design expertise. Equivalent abstraction levels are developed for the component
model, interface model and design rules, allowing the design process to proceed using a
top-down methodology.

The component behavior is abstracted at several levels. At the more abstract behav-
ior level, the data transfer behavior is divided into a set of fundamental information trans-
fers, namely the address, data, request, direction, type, delay, size and width information
transfers. At the more detailed level, each information transfer is divided into state and
timing information transfers, where state information represents the conceptual meaning
of the state of a signal, and the timing information specifies when the state information is
usable. Finally, the timing information is represented using a set of propagation delay
invariant timing patterns. Only a limited number of timing patterns is required, thus allow-
ing a limited number of design rules to accomplish the interface design.

Interface design is carried out by sub-dividing the interface into progressively more
detailed interface sub-blocks, until eventually the interface is built up from a set of param-
eterized primitive circuits that represents the lowest level basic building blocks of an inter-
face. The set of primitive circuits developed gives the Interface Designer the ability to
connect signals based on the timing patterns. The timing behavior of the output of the
interface is determined as a function of the primitive circuit parameters and the timing
behavior of the input of the interface. Once the interface design is complete, the output



i
timing behavior of the interface is verified to assure that all component input timing con-
straints are satisfied.

Each of the primitive circuits developed is also given using VHDL. This allows the
complete interface to be generated using VHDL code once the design is complete, permit-
ting simulation for verification and synthesis for implementation of the interface. Several
small test systems are designed and simulated to check the validity of the Interface
Designer.
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