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Abstract

VHDL, like many other simulation languages, requires acceleration to meet users' changing
needs. With evolving applications of the language, the requirements for acceleration will also
change. This paper will discuss today’s technology and offer direction for future technology
development.

VHDL Today

Design methodology and design methodology changes are a process of gradual evolution.
While many have proposed that VHDL will bring about complete system level top-down
design methodology, the reality of implementation is not a simple change. Tools have to
mature, and designers must migrate their design methodologies to take advantage of VHDL.

In surveying the VHDL community today, it becomes evident that a large percentage of the
designers use VHDL in their ASIC development methodology. VHDL is used in two ways: as a
synthesis language for the targeted ASIC cells, and as a method to model the rest of the system
around the ASICs including behavioral testbench.

Because of how the language is used, most of the system’s detailed description lies in the
ASICs. The ASIC designs start at a synthesizable RT level, and later on can be as detailed as
the ASIC vendor's macro cell level. At the same time, the rest of the system (including
microprocessors, glue logic, and memory) are often described as bus functional behavioral
models.
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Current Simulation Challenges

'

In terms of simulation performance, it is commonly accepted that VHDL is often perceived as
slower than other gate level simulators for comparable detailed models. This means that
while traditional gate level software simulators do not reach their performance limit until the
gate count reaches over 50,000 gates, VHDL simulation performance can limit its practical
application to ASICs in the 20,000 gate range.

Current Acceleration Technologies

It would be ideal to accelerate all VHDL constructs, thereby letting users describe the ASIC and
system freely, with no "acceleratable subset”. However, given that such technology is not
available today, current acceleration technologies have been designed with two insights in
mind:

1. Most of the simulation time is spent inside the ASIC model, and
2. The ASIC, after synthesized to the detailed form, can be simulated by gate level
accelerators.

The architecture of this accelerated VHDL simulation environment is usually one of co-
simulation. That is:

1. The structural description of the system is mapped to run in a gate level simulation
accelerator.

2. The rest of the VHDL description is run in the workstation.

3. Interface software is developed to connect the boundary of gates and behavior during
compile time, and to synchronize the events between the two machines during the
runtime.
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Illustration 2. Today's Acceleration Technology

In terms of performance, the current technology could potentially increase the performance of
the structural level VHDL by a factor of 50 or more. This estimate is based upon the fact that:

1. Gate level accelerators today can usually deliver from 10X to 100X gain in speed
compared to workstation, and

2. Given a comparable gate level design, traditional gate level simulators can be as fast
as 5X that of a VHDL simulator.

However, this co-simulation technology is not without its shortcomings:

1. Workstation and accelerator interaction:
The workstation and the accelerator usually have two types of communication
activities: synchronization controls, and event passing. If the communication is not
optimized to keep at a minimum, the workstation can slow down the accelerator.

2. Level of abstraction:
To achieve acceleration the user must describe the system at the RTL subset of the
language. There are three implications to this restriction:

e The user is limited to a subset of VHDL. Depending upon the synthesis tool
used, this subset may or may not be acceptable to the user.

e Part of the design which is described in a higher level of abstraction must run in
the workstation, which can add communication overhead.

e Lastly, by having to synthesize the design to an acceleratable gate level
description, artificially detailed information gets generated. Therefore, while
the accelerator may be 50 times the performance of the workstation at the
structural level, it may only be 5 to 15 times the performance of the workstation
from a co-simulation perspective, because the workstation runs the RTL
description of the design.
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