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Abstract

In this paper, we promote the idea of level and domain independence in language-driven hardware synthesis.
With design input abstraction shifting towards system levels, the language aspect of synthesis assumes
more importance. The underlying synthesis core tools that support it operate in very specific domains,
such as Boolean, FSMs, and behavioural control/data flows. These tools need to be domain-specific in
order to apply specific algorithms effectively. The onus is on the synthesis language interface to process
level and domain information of the input so that the relevant synthesis transformation can be applied. An
intelligent interface thus performs a level and domain mapping by serving this information to the
appropriate synthesis tool. We believe the most important issue in achieving level and domain
independence is that of design representation. Design representational issues deal with intermediate formats
and underlying hardware models. Our experience shows that using one unified design representation
throughout the synthesis process affords several advantages. We therefore support the call for a standard
synthesis intermediate format that embodies the features mentioned in this paper.

Section 1. Introduction

Two developments have been significant in promoting language-driven design in industry - the
standardisation of VHDL and the maturation of synthesis as a design methodology. This has one important
consequence: the interchange of synthesis models among tools from different vendors. However,
interoperability of synthesis models is hindered by the fact that not all tools have the same synthesis
capability, resulting in a diversity of VHDL subsets. This problem will be exacerbated with the elevation
of the level of abstraction of the synthesis input description. The core synthesis tools that operate in
domain-specific modes, such as high-level synthesis, combinational logic synthesis or sequential logic
synthesis, should be shielded from the input and served the appropriate domain information. By domain, we
mean a representative hardware concept that has some known theory concerning its treatment in synthesis.
For example, combinational logic networks and finite state machines are specific domains. The theory need
not be classical; for example, no such theory exists for high-level synthesis but the steps required to
perform the task are well-known [CaW091] [GDWL92]. In summary, the language interface to synthesis
core tools should be an intelligent synthesis server that conveys the required information to the relevant
synthesis tool so that the appropriate synthesis transformation can be effectively applied. We believe this
to be an important step toward achieving interoperable designs. In addition, level and domain independence
has one important implication: input descriptions are rejected by the design system not at the language
analysis stage but at the application stage. This means a clear separation of concerns - a design written for
a specific synthesis application in mind e.g. high-level synthesis will be processed according to scheduling
and hardware allocation parameters. Any legal VHDL description should be read in and stored in the
representation and only when a particular synthesis tool is invoked are domain-specific error or warning
messages given. Thus a description is considered invalid only for specific reasons and these reasons are
given at the appropriate time. Figure 1 illustrates this.
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