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ABSTRACT

This paper presents approaches for the evaluation of VHDL simulators that are straightforward to apply.
Performance indices are outlined by which a simulator - and other VHDL tools - may be evaluated. Two
types of benchmarks, simple synthetic and composite synthetic, are defined. These are the cormerstones in
the evaluation scheme that was developed. The structure, requirements, and considerations in the use of
these benchmarks are also given. Means are proposed to reduce the effects of some of the factors that can
cause variations in simulator evaluation results. A description of some of the benchmarks that were
developed to validate the evaluation methodology is presented. Finally, sample results are given and dis-
cussed. For the evaluation scheme that was developed, the principal parameter of interest is execution
time.

INTRODUCTION

VHDL, an IEEE/ANSI standard, is becoming the most popular language in its class among the design and
academic communities. Numerous vendors are now offering a variety of products to support the language.
Among these, the simulator - always present in every VHDL software system - is a tool of utmost impor-
tance to the designer. The latest version of the VHDL language is now almost five years old. To date, only
isolated efforts have been made to evaluate the tools of a VHDL software system. A validation effort for
the analyzer tool was pursued and completed in [ARMS89]. A number of benchmarks designed to test
mainly the analyzer and the simulator tool of a VHDL system can be found in [SER89]. The latter refer-
ence provides a good starting point to understand the state-of-the-art in VHDL simulator evaluation. We
have developed simpler and more flexible techniques for the evaluation of a VHDL simulator. These tech-
niques, in contrast to [SER89], execute totally in a given simulator’s native VHDL environment.

The objective of the study leading to this paper was to compare the performance of commercially available
simulators to the performance of a VHDL simulator that will run on a multiple instruction/multipie data
type of computer. The parallel VHDL simulator is being developed at the University of Cincinnati. The
overall project, Quest, is described in [CAR91]. This paper presents the methodologies and techniques that
have been developed at the University of Virginia as a result of this study.

PERFORMANCE INDICES

The evaluation of a VHDL simulator is a highly complex task that involves the identification, selection,
and measurement of its most important characteristics. The parameters of interest for an evaluation can be
summarized in terms of a number of performance indices. Such indices describe a quantity or quality that is
used to measure a capability, attribute, or characteristic by which a system carries out a task. According to
this, the performance indices of a simulator can be separated into two broad categories: quantitative and
qualitative. The result of a quantitative index is always a number. Often, this number is accompanied by
units that reflect the characteristic(s) being measured. Qualitative indices are used to reveal conditions,
capabilities, characteristics and virtues of the simulator being evaluated. Contrary to their quantitative
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