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Implementation of Underwater Simulation of a Net using
OpenMP
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Abstract

The net shape effects by the various vectors in underwater. Each particle of the net calculating
the effect of all vectors augments an accuracy and reality. But, the time complexity becomes larger
because of huge calculation. The previous techniques reduced a physics reality. And embodied the
underwater virtual reality which augments visual reality with simulation. In this paper, parallel
processing the particles, it embodied the simulation which is satisfied a physical reality and time
reality. The parallel processing used the OpenMP, and the reality graphic expression used the
OpenGL. The simulation which this paper proposes will be the possibility becoming the
fundamental data for a model analysis or a specialist system from game and marine field.

» Keyword : OpenMP, Simulation, Parallel Processing, OpenGL
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2.1 HHMZ[E 28 OpenMP ZE

Al ARE T e WE golHelEe T AR
¥ 29 gel2ylel OpenMP9} #4F Wiy 1
A4 glolBgi2lQl MPI(7,8)7F B 9stA AME=a giot.
o]FalA 19970 AdFEEo T Y OpenMPE
Rt FAHE FRAEE 7o R ke thEZRAA
£ 9¢ HE Z2a9 2dojt}. o] X2 HE
Tt ofal] pEE7] AlFsle] thE ofe] Z5E ¥
(Compaq, Intel, IBM, SUN)E°| Zoidle] fazisict.
EF C/C++E Fshs WE tHE B golHyeEe
A% 2 SPMD(Single Program Multiple Data) 43}
335 BAEk stk HEElEE OpenMPE A¥she 2
sdeoll d4stE APIO|tt. OpenMP Z2I72 A
Zza39] F3¢le] OpenMPel BAIE] Sl tHER
2 Asto g fA WE Zeadss & ¢ Je A
ol Atk (¥ 2-1)& 189 7 YAES 2Vskehe W
A Fxoltt, YA, #pragma omp parallel for
shared FE|E7} ad W4E WEA 02 HIdrte 9
n2 #jAEo] Modrnt

NE ol

a

void SetupRC()
{
int i:
glEnable(GL DEPTH TEST):
#pragma omp parallel for shared(g part)
for (i=0 : i{MAX PARTICLES : i++) {
g part(i).top.x = 0.0f;
g part(i).top.y = 0.0f;
g part(i).top.z = 0.0f;
g part(i).bottom.x = 0.0f;
g part(i).bottom.y = 0.0f:
g part(i].bottom.z = 0.0f:
g part(i).active = false:
g part(i).start y = -100.0f:
g part(i).angle = 0.0f;

T2 2-1. OpenMP ZZ2332| of
Fig. 2-1 Example of OpenMP Program
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I: void Move_Net(void)

2 |

3 float m_x,m_bx;

4 double x1,y1,z1,x2,72;

5 int ij;

6 #pragma omp parallel for shared(g part)

T for(i=0; iI<KMAX_PARTICLES;i++){

g if(g_part[il.active){

9 if(g_part[il.power_Vx==0 && g_part[il.power Vz==0){

100 m_x = pow(Vwl,1.80)#(1-sin(g_part[il angle));

11: rn_bx =pow(Vw2,1.8f)*(1-cos(g_part[il.angle));

12 g_part[il.power_Vx =
rn_xxpow((1+sin(g_part[il.angle)),2.0f);

13 g_part[il.power Vxb =
n_bx#pow((1+cos(g_partlil.angle)),2.0f);

14: )

15 g_partfiltopx —=
g_partil.power_Vxx1/(1.+exp(2.#PI-8#PL+/H_n));

16: g_part[i] bottomz —=
g_part[i].power_Vxb*1./(1.+exp(2.#PI-8 #PL+i/H _n));

17 if(i==MAX_PARTICLES-1) x_1 = g part[il.topx;

18 #pragma omp parallel for shared(g part)

19 for(j=0;j<=Mesh_D/2;j++)

200 if(g_part[il.mid[jl.active == true) {

2L x2=g_part[ilmid[j].x;

22 X2 —=

g part[ilpower_Vxx1./(1.+exp(2.+PI-8#PL+/H n));
23 72=g_part[i]l.mid[jl.z
24: 72 =
g partlil power_Vxb=1./(1.+exp(2.+PI-8#PI+j/H_n));

25 )

26 else break;

2T }

28 else break;

290 }

300 )

T8 2-3. IB0ISS Sist WaAR|
Fig. 2-3 Parallel processing for moving net
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typedef struct {
POSITION top:
POSITION bottom:
bool active:
double angle:
POSITION mid(100]:
double power Vx,power Vz,power Vxb:

} particles:

T2 3-1. 322 90 URARY 4

Fig. 3-1 Attributes of particle systems for mesh
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Table 2. Analysis of performance comparison
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