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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

PHIRR sy

< E$Y 12008, 1. 16, AlAtY 2008, 2. 13, MAl2RY 1 2008. 3. 8.
sxde pRaguL A9 CHAEHN S AR rus



12 BE AFEFEREE w2008, 3)

.M &

TN 289 FAste 85 E A F8
FER o]48 4 itk AT A1) w2y gy
o8 T8 50%4 =R BuHw o} oj2g AFE
x°)7] fisted AlEdold VS Btk At
A3 et (2). 22, AR 28 S oS3k AlBd oM
ofllA 2 QiRke] Aike 2 ofo] wj S widjslnz AIRHY
FE7} o Avhe BAES 7RIT. B2iA ARA Y A3
B2 S AR AREAE BN S AR, ol
FHold 9] 27ARA HojA = BAEE 7ML
3], $EERE AT MBI Al B4
o] A% ASE oJ¥A sta HAPAL AAE zysins
AA 8733 EAEE 7HRE 540l . o8 #AlE
S5317] Sl F2de ¥R or Bstn EEA
T RS d7she MR RollA e 23
7 Algdlold 71HE o83t st Adshe AlESe]
TFsHA ol oA x itk (2,3.4). £59 o Fole Tt
HES(FAAY, 23749, ode] Q8 we 249, vl
2 HE F)ol Az AR FFE FA =, ol §
AUEE AAZIe g AlNtele] Alggeld she Al AIRE
SREE ¥F S7RI71RE AAZ Zh) B o2e2 7}
e},

= w2 229 74 YAEY FolAle FAUEHES

o S ot

=

£ 3

o]
°]

> do e e

o J

(OpenMP)(5,6)& B3l Hgxoz xge
2 AY BERE 34 2Y 5 9o A7 9apse]
FE fr1HeR 4 vXEE WA e AN 722
BE7] feiAe UA s ByAaed e 7E8I0
T5E 2 Balo] 2E9 7 YA HAe daNE
7, 1 AEE Fslo] Ao R slEde] E¥ET). o
o, AR} QEIHo| 28 Bale] ojAe] YA S50 3
7 33 £28 5o W E 23T 5 JA s AMAS
FF Bt 7eE AlEF AL WEAgle] FHEE
E NEHol Ao vl 3ul o]t AT Yo g A}
EApNA A8 AMAE B BEAZ £ %l o)
= 28| 5 AT ©h2 P4 HEE g2 £ 5o
22 ofgel =il H88 4 glo] o Fuhd| 7]d
& & i}

2 =79 230 ABdolde 918 712 2y

tle

&

31, 3 e Al 7E el daf 71edn 48 e
AlEdold 2aE Brist, v Y 53elM e ¥ A
T HAE TPt

Il R3S

21 HEXZE 28 OpenMP =&

A AR e WE gelrege IH R
4 x4 FgolB2jEdl OpenMP} #4F w=]d ¥
9 SelBaigld MPI7,8)7F BEASHAl AHEH AL Sict
ZolA 199730 AdEFoR AYE OpenMPE FF
zEjo} FAE FRHREE Ve R e tEZaAA
S 9% ¥ ZEoAW 2dojr} o e HelE
It 2Js AEEr] AlRE e o8 AFE Wg
(Compaq, Intel, IBM, SUN)Ee°] izl 7pdsisict.
EFE C/C++E8 sk WY tldgue) goldegEe
2% 9 SPMD(Single Program Multiple Data) 43
#4E gAlsta ok YEElEE OpenMPE Ashe 7
wgejolAl QAEhe APIolt}: OpenMP Z2ZIYL YA
zZ2gdo] $3%0] OpenMPo HAHC] 9l YHEE
2 Agte s 44 WY zzadsls ¥ 4+ Jde A
of sivh. (2d 2-1)2 289 # dAES wgkke ¥
#xe] Fxolth. 7\X, #pragma omp parallel for
shared YHEIEL 87 HeE HEg o HIghs 9
u2 sjAdso] M)

N oR

(o]

= o

i

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:

23] 2-1. OpenMP Z=233e| of
Fig. 2-1 Example of OpenMP Program
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1o void Move_Net(void)

2

3 float m_xXm_hx;

4: double x1,y1,21,x272;

5 int ij;

6 #pragma omp parallel for shared(g_part)
7 for(i=0; {<MAX_PARTICLES;i++){

8

: if(g_partlil.active){
9 if(g_part(i}.power_Vx==0 && g_part[il.power_Vz==0){
10 m_x = pow(Vw],1.8f)*(1-sin(g_part[il angle});
1 m_bx =pow{Vw2,1.8f)x(1~cos(g_partfil.angle));
12: g part[il.power_Vx =
m_x*pow((1+sin{g_part[il.angle))2.0f);
13 g_part[i) power_Vxb =
m_hx#pow({(1+cos(g_parti].angle)),2.0f);
14 }
15 g_partliltopx —=
g partlil. power_Vx*1/(1.+exp(2.+PI-8 #PI+i/H_n));
16: g _part[ilbottom.z —=

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[iltopx;
1& #pragma omp parallel for shared(g_part)
19 for(j=0j<=Mesh_1/2;j++)
A if(g_part(il.mid(jlactive == true) {
21 x2=g_part(i) mid(j]x;
22 X2 -=
g partlil.power_Vx*1 /1. +exp(2+PI-8 #Pl+/H_n));
2 22=g_part[i]mid[j].z:
24 72 -=
g part(i] power_Vxbx1./(1 +exp(2.+PI-8.#PIx/H_n));
% )
x else break;
21 }
pris else breals
2 }
0}

8 2-3. 20|52 st wHxz|
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:
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Fig. 3-1 Attnbutes of particle systems for mesh
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Table 2. Analysis of performance comparison
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