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Abstract

The growing need for application class specific but still
flexible data processing leads to a demand of new computer
architectures. Reorganziation and combination of proven
design paradigms are promising ways to reach these goals.
The fully re-configurable self-timed bit-serial and fully
interlocked MACT architecture is one of those new
architectures. In combination with a partial run-time
reconfiguration design tool PART-E, the MACT High-Level
Synthesis Tool (MHLS) is extended. PART-E automates the
generation of partial bit streams. It provides several views
of the design that are specified to visualize the temporal
and spatial domains of reconfigurable systems..

1. Introduction

The combination of the fully re-configurable self-timed bit-
serial and fully interlocked MACT architecture with the
partial reconfiguration tool PART-E can be used to
implement systems that adapt their execution area over
time. However, systems that exploit run-time
reconfiguration are still rarely found. One reason is the
missing tool support, which is targeted by the PART-E tool.

2. MACT High-Level Synthesis

The The MHLS tool starts with the scheduling phase of the
dataflow graph. Due to the bit-serial characteristic of
MACT (see [1], [2], [3] and [4]) the allocation and binding
phase is straight forwards, because all operations within the
dataflow graph are directly mapped to real resources.
Furthermore, all additional control wires of MACT are
generated during the synthesis. The MHLS user can draw
the dataflow graph with the help of basic operations
provided by the tool. This basic operations stored in a
library can easily be extended by the user.

Besides the graphical input it is also possible to use the
textual interface. Therefore, a grammar is defined.
Additional information during the synthesis process of the
design are displayed in the console window. An extension
to generate the dataflow graph from a hardware description
language (HDL) like SystemC is right now under
development. The output of MHLS was synthesizable

VHDL code. A screenshot of the MHLS tool is depicted in
Figure 1.

Figure 1: The MHLS Tool

3. The Tool PART-E

PART-E was developed to provide an integrated means of
designing partially reconfigurable systems, including the
generation of partial bitstreams (see [5] and [6]). The tool
was implemented relying on one single model as backbone.
All design explorations are performed on this single model.
Thus, we can ease the design process despite the
complexity of partially reconfigurable systems.

The tool enables to combine HDL-Modules, which each
represent a task to be executed dynamically on the FPGA,
to so-called Tops, which assemble and structure the design
including global logic, etc. Each Top comprises the set of
Modules that can be present on an FPGA at the same time.
Additionally, physical constraints like the position of the
tasks on the FPGA are necessary. The tool eases the
generation of those physical constraints, including the
placement of inter-module connections. The properties are
displayed in the several views, all referring to the same
model. A screenshot from the tool is shown in Figure 2.




Figure 2: The PART-E Tool
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4. Coupling MHLS and PART-E

In MHLS schedules the dataflow graph in time-invariant
mode into one monolithic VHDL block, see Figure 3. From
this VHDL block Xilinx ISE generates a bitstream, but
without the ability with dynamic reconfiguration. In
timevariant mode, MHLS divides the design into module
blocks also in VHDL code. In this case communication
information is generated that describes the interconnection
between the different modules.

The modules together with the communication information
are handed over to PART-E. PART-E identifies static and
reconfigurable blocks, and allows for an automated
generation of partial bitstreams by activating the Xilinx ISE
tools based on the EarlyAccess design flow. Thus, a
seamless integration was realized.
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