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Abstract.

This paper presents an approach for verifying the temporal sequencing of
VHDL behavioral models.The goal is to verify that the control flow of a behavioral
description satisfles of the behavioral specifications described in a formalism based on
reified temporal logics and on a notion of activity.

1. Introduction.

The rapid progress of VLSI technology in recent years demands effective verification
for the complex hardware design.To ensure a successful hardware production, the
hardware design should be verified at the first stage of the design, usually in a hardware
description language (HDL) such as VHDL (VHSIC Hardware Description Language).
With the increasing complexity and the sophistication of HDL, however, it is becoming
increasingly difficult to ensure the correctness of a hardware description.

This problem has prompted some reseachers to study and develop a firm theoretical
basis to verify a description of a hardware system. Mathematical methods have been
proposed [1] to verify by formal proof, that a description meets its rigorous
specifications. The formal verification requires : (1) the definition of a formal model,
including the expression of the specifications and of the primitives of the HDL in terms
of the formal model; (2) Extraction of the functional description from the hardware
description, and the comparison of this description with the specifications.

In this paper, we propose a formal verification technique that consists in verifying
the temporal behavior of a VHDL description {IEEE Std 1076.1989]. We are especially
interested in the behavioral subset of VHDL defined in [2]. .

A VHDL behavioral description can be written in a declarative way by a set of
concurrent processes. Each process is described in a procedural way : it is characterized
by a control and data flow. We are interested here in the control flow which corresponds
to the sequence of actions according to the control structures (sequential, parallel,
iterative and selective).

The aim of this work is thus to verify that the temporal sequencing of these actions
respects the sequencing defined by the behavioral specifications.

In our approach, we have used temporal reified logic {3] as a formalism for

expressing the behavioral specifications. This formalism expresses a notion of activity
that has been formally defined for the VHDL actions which represent a real circuit
phenomenon . It also allows us to represent the temporal constraints between the
actions explicitly defined by a procedural description. A preprocessing is developed to
make the work of the demonstration process easier.
To facilitate the behavioral extraction mechanism, we have defined an internal model
which highlights the separation and interaction between the control and data
flows.The control flow in which we are interested is modelled into a interpreted and
timed Petri Net. The extraction operation comes down to validating the execution paths
on the Petri Net. We have then developed a demonstrator which allows us to show
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