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Purposes
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Purposes

—> Optimization of the FPGA logic resources

— Prevent memory bandwidth overhead
—_— Respect of a Time Constraint
—_ Speed up conception choices

|

Computer aided method to maximize
efficiency of reconfigurable hardware
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How to partition in RTR ?
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How to partition in RTR ?

—> How many temporal partitions are
possible ?

—> Where are the partition boundaries ?
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Automation using Operator Library
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Problem formulation
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Characterization of operators
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Characterization of operators

2. Execution time of operators
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Estimation of DFG performances
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Evaluation of partitions number
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Partition number discussion

1)n > 2: Possible RTR partitioning
Integer part of N = number of partitions

2)n < 2. RTR partitioning is not possible.
If n > 1. Only static implementation is possible.

If n < 1. To ensure the constraint it is necessary to
modify the algorithm to add a processing parallelism.
Integer part of 1/n gives the degree of processing
parallelism.
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Memory bandwidth evaluation
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Final partitioning (refinement)

After this first partitioning step, our tool allow to
move manually or automatically the splitting

boundary to reduce future needs of memory
bandwidth.

The automated refinement is limited in an adjustable
neighborhood of the first splitting to keep future
partition’s area as homogeneous as possible.

. This refinement is done by finding the local minimum
®'° — of the bus width sum computed before along the
DFG.
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Configuration and memories controller
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Hardware plate-form
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Implementation example
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Implementation example

Total Operator Tot_al Partition
i, . reconfigura .
Partition number execution .. processing
. tion time )
of Cedlls time (ns) time (ms)
(us)
1 225 27.1 173 7.1
2 241 38.7 180 10.15
3 248 38.7 180 10.15
4 204 37.8 190 0.91
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Implementation example

Total resources: _
Total processing

Static: 896 cells time = 38 ms
Max RTR: 294 cells

! !
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' t:
mprovemen => To short for another

896/294 = 3 partition
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Conclusion & Future Works

We propose a temporal partitioning methodology and
tool which:

—— Leads to Better usage of the logical area:

- Increase the logic efficiency,
- Reduction of physical parameters (area),
- Keep application flexibility provided by FPGAs

—> Help designer to:

- Quickly specify his architecture needs
- Quickly estimate if his application can be

implemented on his platform.

—> Can be used for SoC including FPGA array
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Future Works

More work Is needed to simplify RTR design flow :

—> Auto-Synthesis of memory and configuration controller

Auto-generation of the VHDL code associated
with each partition.

é

Give an estimation of the power consumption and
iInclude it in the partitioning.

—> Studying and including non-regular DFG
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