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PROBLEM STATEMENT

e

CONSUMER NEEDS

 HIGH PERFORMANCES real time applications:
— Media players, video calling...
* UP-TO-DATE SOLUTIONS
— Support for the last audio/video codecs, file formats...

e MORE INTEGRATED FEATURES in mobile devices:
— MP3, Camera, Video, GPS...

* PORTABILITY

* LONG BATTERY LIFE
— Convenient form factor, affordable price...
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BACKGROUND: THE DATAFLOW MOC

DATAFLOW PROGRAM

Directed graph of actors (functional units)

actions _IJ

L__—
state

e Actors exchange tokens (data packets) through dedicated
channels

PECULIARITIES

Explicit the intrinsic application parallelism.

Modularity favours model re-usability/adaptivity.

EXTERNAL INTERFACE QO k

|/O ports number
|/O ports depth
|/O ports burst of tokens
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‘GOALS AND WORK EVOLUTION 5
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DASIP 2010:
* High-level dataflow combination tool, front-end of the @ l‘l)ﬂl

Multi-Dataflow Composer tool.

DASIP 2011;
* Concrete definition of the hardware template and of the @
dataflow-based mapping strategy.
ISCAS 2012; o
. . 24 INSR
* Integration of the complete synthesis flow. 2

SAMOS 2014: J

Implementation of a coarse-grained multi-standard

Y Kive
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MDC: THE TOOL
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MDC: AUTOMATIC GENERATION
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HARDWARE ACCELERATOR/CO-PROCESSOR

b
<
<

LOCAL HUGE
MEMORY | SRR So1se il

HOST ‘
PROCESSOR ]
CONFIG COARSE-GRAINED
REGS RECONFIGURABLE
(manually DATAPATH
assembled) (automatically

generated)

[1] F. Palumbo, N. Carta, D. Pani, P. Meloni and L. Raffo, The multi-dataflow composer tool: generation of on-the-fly

reconfigurable platforms, Journal of Real-Time Image Processing, vol. 9, no. 1, pp 233-249, 2012.
[2] N. Carta, C. Sau, D. Pani, F. Palumbo and L. Raffo, A Coarse-Grained Reconfigurable Approach for Low-Power

Spike Sorting Architectures, IEEE/EMBS Conference on Neural Engineering, 2013.
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ACHIEVED RESULTS: TIL ADAPTIVITY

resource (% on available)
number of 1/O ports

(value=M=N)

Slice Regs
(207360)

Slice LUTs BUFGs BRAMs frequency
(207360) (32) (288) [MHZz]

Results have been retrieved through the Xilinx Synthesis Technology tool targeting a Virtex 5 330 FPGA board. Only
the co-processing unit without any coarse-grained reconfigurable datapath has been considered.
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Results have been retrieved running the kernels in the targeted Virtex 5 330 FPGA board at an operating frequency
of 125 MHz for the host processor and of 65 MHz (fixed by the CG reconfigurable datapath) for the co-processor.
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Results have been retrieved running the applications in the targeted Virtex 5 330 FPGA board at an operating
frequency of 125 MHz for the host processor and of 65 MHz (fixed by the CG reconfigurable datapath) for the co-
processotr.
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[1] F. Palumbo, N. Carta, D. Pani, P. Meloni and L. Raffo, The multi-dataflow composer tool: generation of on-the-fly
reconfigurable platforms, Journal of Real-Time Image Processing, vol. 9, no. 1, pp 233-249, 2012.
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ACHIEVED RESULTS: COMPARISON (2)
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Results have been retrieved through the Xilinx Synthesis Technology tool targeting a Virtex 5 330 FPGA board. Only
the co-processing unit without any coarse-grained reconfigurable datapath has been considered.
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QUTLINE: FINAL REMARKS

e |ntroduction:

— Problem statement

— Background
— Goals

e (Co-processing units generation:
— Approach and baseline Multi-Dataflow Composer
— Template Interface Layer: hardware and automatic composition

e Performance assessment
— Use-case scenario

— Results

* Final remarks and future directions
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FINAL REMARKS 4

"« Automatic generation tools are needed to cut down time
to market of CG reconfigurable co-processors

« MDC has been developed within the RVC domain to:

— Implement coarse-grained reconfigurable datapaths but
lacks of an interface able to exploit the datapath as co-
processing unit in a complete system

e |n this work we have:

— defined an adaptable interface for the MDC generated
datapaths

— integrated the generation and adaptation of this interface in the
MDC framework
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FINAL REMARKS 7

"« Automatic generation tools are needed to cut down time
to market of CG reconfigurable co-processors

« MDC has been developed within the RVC domain to:

— Implement coarse-grained reconfigurable datapaths but
lacks of an interface able to exploit the datapath as co-
processing unit in a complete system

* In this work we have:

— defined an adaptable interface for the MDC generated
datapaths

— integrated the generation and adaptation of this interface in the
MDC framework

* Future developments:
— Optimize loading
— Support to other kinds of communication schemes
— Automatic APIs library
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