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Abstract

VHDL is a complex language which is difficult to compile. Itis often edited and compiled repeatedly, placing
strenuous performance requirements on a compiler. This paper describes VCC, a program which distributes the
compilation of VHDL across a network of Unix workstations for faster compilation.

1 Introduction

VHDL is an IEEE standard hardware description language which has received widespread support in the CAE
industry. It is a rich language whose complexity rivals that of Ada, from which it is derived. VHDL is typically
used to describe very complex electronic circuits and the source code is frequently altered in a quick iterative
loop consisting of edit source, compile source, simulate model, and diagnose model errors. Consequently, it is
both a difficult language to compile and one whose users require quick compilation turnaround.

During the same time that VHDL came to be accepted as a standard, networks of Unix workstations became a de
facto standard for the delivery of CAE software. This situation created an opportunity to write software which
compiles VHDL and takes advantage of the large networked computing resource which many engineers have at
their disposal.

This paper describes our experience in writing VCC -- the Vantage Concurrent Compiler, a tool for distributing
the compilation of a VHDL model over a network of Unix workstations.We discuss the architecture used, the

interface to OS vendor software, problems that we encountered, VCC features to improve robustness, how the
definition of VHDL constrains the problem of distributed compilation, and performance results.

Our experience with distributed compilation was decidedly positive. We have found that the compilation of
typical designs can be speeded up by several times and that the product performs well in the face of network
failures.

2 Product Evolution

Our company’s core products have been a standard VHDL compiler and simulator. As we completed a full
implementation of VHDL, performance issues grew in importance. There are several standard ways to improve
speed: better algorithms, better memory management, and rewriting of old code as language and
implementation issues are better understood.

In this case there was a way to look at the problem differently and achieve order of magnitude improvements. In
the mid 1980’s, it became common for CAE customers to use a group of networked Unix workstations. This

new computing environment not only brought considerable CPU horsepower to end users, it also created the
opportunity to harness a large number of CPU cycles. While the MIPS that were on average available to asingle
user on a workstation increased, as compared to a user on a mainframe computer, the time required for

individual compute-intensive jobs also increased, since the processors were smaller. Furthermore, because of

the granularity of computing tasks, it is often the case that a small number of workstations may be very busy (for
example, running compilations or simulations) while others may be only lightly loaded (for example, running a
text editor or the mail system). CPU cycles are like airline seats: they are a fixed resource that if notused are lost
and cannot be retrieved. A method of distributing the work to increase throughput is desirable.
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