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Introduction

e Systems on Chip have experienced an increase of performance due
to the growth of the smartphone market

e We can find heterogeneity between different devices and between
processors contained in each one of them

o |t is still difficult to write portable high performance code for
heterogeneous platforms such as these ones

e There are tools to automatically obtain accelerated code (OpenMP,
OpenACC), but they are not designed for their use in the
development of mobile applications

e A great range of computer vision and image processing applications
in mobile devices benefit from parallel processing
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Paralldroid
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e It unifies all Android
programming models: It can
generate Renderscript, OpenCL
and native code

e |t defines a set of annotations
that suit more naturally a Java
program than i.e. OpenMP

e |t makes the development of
parallel methods substantially
easier than plain OpenCL and
all the code needed in order to
run it from Java

e |t is implemented as an
extension to the OpenJDK
compiler
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@Target (OPENCL)
public class GrayScale {
@Declare
private float gMonoMult[] = {0.299f, 0.587f, 0.114f};

@Map (TO)

private int width;
@Map (T0)

private int height;

public GrayScale(int width, int height) {
this.width = width;
this.height = height;

}

@Parallel

public void run(@Input Bitmap src, @Output Bitmap out, @Index int x, @Index int y) {
int pixel = src.getPixel(x, y);
int acc;

acc = (int) (Color.red(pixel) * gMonoMult[0]);
acc += (int) (Color.green(pixel) * gMonoMult[1]);
acc += (int) (Color.blue(pixel) * gMonoMult[2]);

out.setPixel(x, y, Color.argb(Color.alpha(pixel), acc, acc, acc));
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Computational results
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Conclusion

o Paralldroid eases the acceleration of Android applications by means
of Java annotations and AST (Abstract Syntax Tree)
transformations

e Our annotations are familiar to developers that know OpenMP, but
they are also adapted to the object-oriented programming paradigm

e Each Java class in an application can be implemented using a
different programming language, so that each algorithm can run
using the one that provides the best results transparently

e We are currently working on improving the performance of the
OpenCL backend
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