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MOTIVATION COMPILER TOOLCHAIN: FROM JAVA SCALAR TO VECTORIZED CODE
Java and JVM prioritizes stability and «
backward compatibility. However, this = Input Java Scalar Code
can slow adoption of new hardware Java
features. ~class MyCompute £ Y R L
So. how can we accelerate modern . static void mxm (Matrix2DFloat A, Matrix2DFloat B, ‘ public void run() {
! : Matrix2DFloat C) { K

Java workloads on RISC-V : for (@Parallel int i = @; i < SIZE; i++) £ TaskGraph tg = new TaskGraph("compute");
Accelerators? for (@Parallel int j = @; j < SIZE; j++) ¢ tg.transferToDevice(EVERY_EXECUTION, A, B)

: float sum = 0.0f; k& .task("mxm", MyCompute::mxm, A, B, C)

for (int k = @; k < SIZE; k++) 1 E E .transferToHost (EVERY_EXECUTION, C);

E sum += A.get(i, k) * B.get(k, j); |

- } i TornadoExecutionPlan plan =
TOOLCHAIN C.set(i, j, sum); new TornadoEerutionPlan(tg.snapshot),-f

3 P o lan.execute(); .
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TornadoVM: A Java parallel E  J &~ Java : : \ = ,?fg
orogramming framework that offloads A e A R A e s S MR s
data parallel workloads onto ™ seseeeceeieiii ettt ettt ettt ettt e
heterogenous hardware to increase 2 Compiler IR
performance of Java programs. It =
contains a JIT compiler and a runtime % N %
system to run as transparent as possible 3 % y Optimizations for Aecelerators
on GPUs, FPGAs and CPUs. 9 . \/

g., .

oneAPI Construction Kit (OCK): A Z ‘l/
orogramming framework for the 2 Code Generator
implementation of Open Standards for ‘g / \
new hardware accelerators. Runs on é OpenCL C Kernels (Scalar) SPIR-V Kernels (Scalar)

RISC-V and it provides an auto-vectorizer.
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PERFORMANCE for MATRIX MULTIPLICATION of SIZE NxN

Follow our workiin AERO » TornadoVM + OCK is » Java-Streams is 7.2x faster than

* up to 4.6x vs Java-Streams Java single threaded

* up to 33x vs Java single threaded
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