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Introduction
EmbeddedVoving TowardloTand CPS

Embedded Systems (reaktime
computing systems with a dedicated
functionality), often working In
constrainedand portable contexts, are |
pervadingthe market

HIGH PERFORMANCE required to achieve reaime behaviour.
Due to the constrained environment and to the portability an
EXTREME EXECUTION EFFICIENCY (RESOURCES, POWER
CONSUMPTION) is mandatory.

source: Transparency Market Research
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EmbeddedVoving TowardloTand CPS

Embedded Systems are becoming
connectedand capableof interacting
with Environment the User and the
Systemitself, to adapt their behaviour
accordingo changingequirements

Adaptivitypushes fartheFLEXIBILITY need of the systems that
have to provide several working points while, at the same time,
exhibiting a8SHORT RESPONSE TIME.

source: CISCO ISBG source: IC Insights
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CGRA DesigfromApplicationgo Architecture

Imperative
HighLevel Specifications

{

void filter line(pixel *dst, pixel *src, int mx, inf
FNE 5%

if (mx==0 && my==0) {
src = src + 3*stride + 3;
for (j = 0; j < width-FILTER LENGTH+1; j++)
dst[jl = srcljl;
}
} else if (mx!=0 && my==0) {
horizontal filter line(dst, src + 3*stride,

} else if (mx==0 && my'=0){
vertical filter line(dst, src + 3, my, strid
} else if (mx!=0 && my'!=0){
for (i =0; i< FILTER LENGTH; i++) {

horizontal filter line intermediate (temp}

void horizontal filter line(pixel *dst, pixel *src, int mx, int width)

Fik: L ok
intlé_t acc;

const int8 t *filter = ff hevc_qpel filters[mx - 1]1;

for (j = 0; j < width-FILTER LENGTH+1; Jj++) {
acc = 0;
for (i=0; i<FILTER LENGTH; i++) {
acc += filter[i]l * srcl[j+il;
}

dst[j]l = av_clip pixel (acc>>¢) ; Z:;;7
}

}

vertical filter line intermediate(dst, temporary image, my, stride, width);
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Functional
HighLevel Specifications
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CGRAlevelopment flow require®ESIGN AUTOMATION to face:
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CGRA Composition and Management

Functional Complexity
Time to Market:
Design & Mapping Fast Integration
Automation and Prototyping
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CGRA Composition and Management

F— D

DATAPATH MERGING PROBLEM
NP-complete solved with

D}&E vhéewristic method
N.Moreana® S (Dathpati®rierging and
interconnection sharing for reconfigurable
architectureg Symp OnSystem Synthesis, 2002.
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