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Let 6s assume this filter i\wdecayihptheirae df 6@ o
frames per second.

Therefore, the PL is active for 0.820 msec performing the filter and then goes to the
idle mode for about 15.85 msec waiting for the next frame.
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0.820 msec 15.85 msec

active active Idle with clock

VCCINT=1V VCCINT=0.8V, | gating
f=100MHz f=13.89MHz
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Motivations: Sobel Filter Energy Consumption

450

400

350 m active energy midle energy

300

250 45.7%

200 57.88%

Energytn)

150

100

o 94.36%

original v/f scaling clock gating power gating

m.hosseinabady@bristol.ac.uk 6 briSJ[Ol .dcC. Uk



N
-Vé University of F P LE

g BRISTOL LONDONG

16 September 2015

Successive computing
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Successive stream computing <
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The basic idea to apply the power gating technique to a streaming application with
a fixed data rate (such as video processing) is to process a few data tokens (e.g.,

frames) consecutively in a successive mode instead of processing the stream in a
token-by-token manner.
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Streaming Application Model (SDFG)

A We use Synchronous Data Flow Graph ﬁ \
(SDFGo model streaming applications

A The main features of SDFGs are A Actors
modellingthe streampipeline A Links
dependency as well as cydliependencies A Tok
among differenttasks in arapplication. Tokens
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Streaming Application Model (SDFG)

If the b actor in the SDFG is mapped on the FPGA and we want to run 6
iterations of this actor, consecutively, then in the schedule of the SDFG we
should have the bSterm.

1 v »emer eBv .
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Successive computlng tlmlng constralnts

time

<— One iteration —v

Ongmal stream computation
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> One iteration

Successive computing

v I oo  [Bscy c [ c|  End
: L L ——— - |

Successive computing with timing constraints
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Streaming Application Model (SDFG)

A Producing and consuming tokens in a constant rate at the inputgi@actor) and output (i.e snkactor),
respectively, are main features in most of streaming applications. Any proposed scheduling for a successive

computing should satisfy these timing constraints.

A One solution to satisfy these constraints is that, in an iteration stieactor generates the tokens for the
successor iteration anshkactor consumes the tokens from predecessor iteration.

A This iteration dependency can be modelled in the SDF&Itiyng seHoopswith one initial tokens aroundrc
andsnkandbuffersat the output and input osrcandsnkactors, respectively.

m.hosseinabady@bristol.ac.uk 12 briSJ[OI.aC.Uk



