Utilizing a Java Based IDE
for HPC Education

Introduction:

The Java based IDE called Processing 1s a good educational tool for programming-beginners,

or a good integrated-developmental-environment for visual artists. Here, it is shown that
Processing can be used for primary education of high performance computing.

System:

Java based IDE: JOCL.: OpenCL-ready device
Processing Java bindings for OpenCL driver for GPGPU
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Casel: N-body problem with a simple O(IN”"2) algorithm using the global memory only
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lonz[] numBytes = new lonz[1]:

int no=200; S ERUTE

float srotrrayi[] = new float [n];

float srchrray¥[] = new float [n]; (
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float detdrrayi[] = new float [n];
. float dsthrrayf[] = new float [n]:
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cl_context context:
¢l _conmand_queue commandiueue;

Called “Sketch” in cl_mem[] memDbjects = rew cl_mem[4];

cl_program program;

communities of clbere! borel About 50 -60 times
lonz[] global_work_size: ——————

1 lonz[] local_work_size: = - = T : Jl -~ faStCI’
Processmg and I R RO 1S5 5 — A _kernel void [ o

1 float db = 0.07: USRS AT samplelernel (__global const float *x,
ArdUIno float k= 0.2 i TR _global const float *v,

e [EEUIN S | %
oat rll = 4; { *

T int aid = set_zlobal_id(0); F

< o 1in’c (n ; get_ﬁlobal_size([]%;{ L

orfint @ =05 0 <n; i+ - o

Message area float d = sart(pow(x[il-x[zid],2) + pow(y[il-v[2id],2)) + 0.1;

L ’ ax[egid] += 1000 * (x[eid]-x[i])/d ¥ exp(-d / 4.0)

: avlaid] += 1000 * (y[eid]l-v[i1)/d * exp(-d / 4.0)
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Each cell corresponds to one workgroup.
One workgroup is composed of 16 x 16 threads,

Case2: Nonlinear partial diffrential equations solved with the local memory T s S

. . . . Simulati is divided int 1ls.
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float _epsilon(int i, int sx, float eps_max){

return eps_max * (float)i / sx; f)”- - 2 3 ‘
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} df
float _gamma(int j, int sy, float gam_max){ i’)'{‘
return gam_max * (1.0 - (float)j / sy);

= D,V*v + e(u — )

} ¥
/* Fkkkkhkkkhhkkkkhkkkhhkkkhhkkhrkkkhrkrkhhkkrhkkdhrkrxhrhkkrrrkkrhrrkxhrrkxrxkx */ {) f-

/* Fkkkkkkkkhkkkhhkkk Th e K ern el fu n Ctl on Fkkkkhkkkhhkkkhhkkkhkkkhhkxk */

/ V4
Accelerated by GPGPU ! (X, Y)=(1280,640) (D_u,D v)=(4.02 < (eps_max, gam_max) = (6.0, 2.0)
- VS

__kernel void sampleKernel( in a workgroup
__global float *u, 0.5 9 .
__global float *v, Local memoty: Please visit my youtube channel, in which the
lobal float *un, 9 g g a a
—Lee e interactive real-time simulations are demonstrated.
__constant float *params, float epsilon = _epsilon(i, sx, epsilon_max);
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__global float *vn, f
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__constantint *ssparams){ float gamma = _gammay(j, sy, gamma_max);
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normal

float dt = params[O0]; vnli +sx *j] =
float D_u = paramsJ[1]; vs[is][js] + >
float D_v = params[2]; dt * epsilon * (us[is][js] - gamma * vs][is][js]) +
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inti =get_global_id(0); i+ sy *il] = i+ sy *il:
i = Mesh: 819200 nodes dtupdating =2.32[msec]  num of iterations /draw =50 draw updating = 116.0 [msec]

int j = get_global_id(1); V[i + sx *j] = vn[i + sx *j; Host-device data transfer in every

Accelerated by GPGPU ! (X, Y)=(1280, 640) (D_u,D_v)=(4.0,20.0) (eps_max, gam_max) =(6.0,2.0) time step.
Data transfer from b
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. Synchronization problem
int xp =min( + 1, sx - 1); Visual feedbaCk1 ( host code calls 50 times without

int xm = max(i - 1, 0); which is easi |y host-device data transfer )

intyp =min( + 1, sy - 1); . .

int ym = max(j - 1, 0): available, provides \_
great motivations for

students.

Future tasks:

> Processing is a great tool not
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) . . - : . er-workgrou e-synchronization
Preparing the HPC textbook based on utilizing Processing. : ot Lo e BB | occuss. ... Why? ... The answet is ...
Extension to |arge_scale cluster Computing_ Mesh: 819200 nodes dt updating = 2.28 [msec]  num of iterations /draw =50 draw updating = 114.0 [msec] ‘
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