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1 Abstract

In [DON] P. Beauvillard from Cadence Design Systems says : "Even {f it were
possible to design a complex ASIC at the gate level, statistics show that about half
the time it won't work when interfaced to the rest of the system. It's imperative to
simulate performance at a high level of abstraction.You need an HDL to do this".

This is quite true, that is why the development of rapid prototyping
environments working from a behavioral specification including genericity and
abstract data types [WHI, BIF] is important. The methodology we use is inspired by
the Balzer's model, used in software engineering [BAL). As it is {llustrated by Figure
1, the user will be able to simulate his description at each phases of the synthesis
process and refine his specifications depending on the results of the simulation.

This paper will describe the first phase of this project : the implementation of
genericity and abstract data types in VHDL, the inclusion of VHDL in the interactive
programming environment generator : Centaur, and the generation of full
behavioral VHDL from generic VHDL.

2 Introduction

Today, the main features needed for IC design environments are very similar to
the ones of software engineering. The designer has to :

e manipulate different formalisms corresponding to the different levels of
abstraction. Thus language parametrized tools should be interesting.
» specify semantic computations on the preceding formalisms such as :
» analyse the high level description in order to extract the resources needed,
¢ transform the high level description in another lower level formalism
(from a VHDL behavioral description to a Data-flow one). Thus it should
be interesting to have the ability to generate automatically tools from the
semantic specifications.

In order to realize the semantic analysis the input program should be represented
by an internal format easy to manipulate. In software engineering the most used
internal representation is called Abstract Syntax Tree (AST).

All these functionalities can be provided by Centaur [CLE] which:

e is language independent. And therefore can be parametrized according to the
user specification of the language,

¢ specifies the syntax using two formalisms : Metal from text to AST and PPML
from AST to text and the semantics by inference rules written using the Typol
language (Prolog like). These rules will operate by induction on the abstract

syntax,
e offers a sophisticated user interface.

Until now CENTAUR has been used mainly for software engineering, it can

handle languages such as Pascal, Ada, and prototyping languages (Setl). It has been
used to translate prototyping languages to optimized Ada.
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Centaur, represents the kernel of the high level synthesis system we are
developing (Figure 1). VHDL being, at this time the entry language to which we add
genericity and abstract data types (see [WHI]. In parallel of this development, work is
done on resources allocation and formal specification language.

3 CENTAUR and the VHDL grammar (the syntax problems)

Figure 1 gives the overall scheme of a high level synthesis environment which
generates a Data Flow VHDL description of a circuit.
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FIGURE 1 : The process from a VHDL high level specification to circuit implementation. The shaded
portion corresponds to the use of Centaur : transform uses the process described in Figure 1, it is the first
step, then t?g'nthesize make resources allocation and scheduling according to a cell llgg.sy and prototype
transform the AST into a dataflow VHDL description. This process follows the Balzer el [BAL).

Figure 2 shows the different phases through Centaur.
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FIGURE 2 ;: The Centaur overall organization showing the diflerent steps to iollow In order to add a new

language with Centaur: give the syntax rules in METAL, give the semantics rules in Typol and give the
decompilation rules in PPML.
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