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Compiling Image Processing Applications
for Many-Core Accelerators

Pierre Guillou — CRI MINES ParisTech, PSL Research University
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Sigma-C, a Dataflow Programming Language

agent foo() {

// describe agent interface Host runtime

Control code Compute clusters

interface {
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in<int> inputO, inputl;

D D D y out<int> output; load from HD store :
g // declare the state machine {f”’d' Ai”’;'conunnauOn 1
input 0 spec{input0[2], inputl, output [3]}; Y ‘ | ‘*”””’i . : i
> = - 3 send [«--=seee- --ssssteenees transfer | stream images [B]  teoefe
I I I output | PO | |
I // loop over the state | ! 3 GDJ. | / | e
: ) void start() exchange (inputO inpO[2], inputl inpl, i launch S i S i O Yy
input 1 output outpl[3]) { | computation 42‘ ------ > transfer 3 E | | é) ' | computation |
Agent foo outp [0] = inpO0[0]; S \ | |
outp[1] = inpl; } Y = } 1 S~ T
outp[2] = inpO[1]; ‘ receive [--=---r-ssse- femases > transfer i store result I ooy
} ‘ \ ! v
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subgraph bar () { e e

// describe subgraph interface

*/ X

interface { /*
map {

// instanciate agents \\\\\\ //////'
agent al = new Agentl(); i i
agent a3 = new Subgraph3(); // | Agent 1 | - -
// connect agents to subgraph interfaces Agent 5 | Optlmlsatlons
connect (inputO, al.inputO); A///”
connect (ab.output, outputl); // ... " Sihoranh 2 : :
/) connect agents Subgraph 3 @ unrolling of converging loops
connect (al.outputO, a2.input); Subgraph bar @ arithmetic operators aggregation
connect (a3.output, ab.inputl); // ... : . :
) @ generation of kernel-specific convolutions
} @ data parallelization for compute-intensive operators

Results: Execution Times and Energy Consumption (MPPA-256 = 1, lower is better)
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Image processing applications Image processing applications

@ Other programming models:

@ Pthreads/OpenMP on compute clusters, communication library between clusters
@ OpenCL via local memory pagination

Pierre Guillou, Fabien Coelho, and Francois Irigoin.

Automatic Streamization of Image Processing Applications.

The 27th International Workshop on Languages and Compilers for Parallel Computing (LCPC), 2014.
Available at http://www.cri.ensmp.fr/classement/doc/A-570.pdf.

@ Improve data-parallelism to take better advantage of the curent architecture

@ Implement more complex algorithms: watershed, arrow, labelling, minima, ...



http://www.cri.ensmp.fr/classement/doc/A-570.pdf

