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Context Definition RAW
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Huge amount of data that need to be processed

to get aggregated information
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Problem Definition RAW
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. Most computational pipelines rely on high-level
languages like Python, R and MATLAB.

. These pipelines can be accelerated with OpenCL and
FPGAs.

- Integrating OpenCL kernels with high-level languages
IS slow and error-prone.

e

| mMBBIBREBRB.  POLITECNICO MILANO 1863
N =8,
| "’m's CST () PoLITECNICO
N E e MILANO 1863

laboratory



Proposed Solution RAW
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Integrating OpenCL kernels with high-level languages
IS slow and error-prone.

FIDA automatize this process!
From a simple description of the kernel, we
create interfaces for Python, R and MATLAB.
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Reconfigurable Architectures Workshop
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...to this! RAW
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"kernel_name": "mmult",

"board": ["xilinx_adm-pcie-7v3_1lddr_3_0"],
"xclbin": ["kernel_7v3.xclbin"],
"num_iterations": 3,

"inputs": [

{"type": "array",
Hname": "aH,
"length": 256,
"class": "int",
"position": 0},

{"type": "array",
"name": "b",
"length":256,
"class": "int",
"position": 1}],

"outputs": [

{"type": "array"’
llname": "C",
"length":256,
"class": "int",
"position": 21}]
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Architecture RAW
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var = python interface.var fpga(x, len(x))
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Experimental Results RAW
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We tested our architecture on different
computational kernels.

We profiled executions to find where
bottlenecks are.

We analyzed introduced execution time

overheads.
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Experimental Results RAW
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XX  Interface Overhead

- Execution profile: BN FPGA Data Transfer
BN FPGA Execution

B FIFO output
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Reconfigurable Architectures Workshop

Experimental Results RAW

B Interface Overhead

- Execution profile: BN FPGA Data Transfer
Hl FPGA Execution

B FIFO output

var mmult
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- Most of the time is spent in interprocess communication:
shared memory could drastically improve performance!
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