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A EZ : a) _71{; _EZ : 9 __ak; .
ing B it gt g (i+5.0-5k)  (229)
1At n—l—l, 1 1 n—‘,—l, 1 . 1
——(F. 2 _ k N F 2 — k—Z
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A Ex 2 9 _7k a _EI 2 9 _Jk__ .
+qu( (15 + 5k +5) (ij+zk=3) (225
1 At n+i 1 . 1 nt+l . ) 1
A EZ 2 a) _7k _EZ ° ) _7k
1 1
Hg+1<lvj7k+§):H;L<7'7]7k+_>
1At n+ 1 n+l. 1 . 1
+;A_(Ey 2( 7]7k+ 2) Ey 2(Z_§7]7k+§)) (226)
1At 'rL+ .. 1 1 n—l—l 1
(B Skt D) —EVT - s k-
O00ec=0000000000000O000O0
n—&-l .. 1 1 n—l L. 1 1
Ex : ) _7k a :Ex ? 5 —,kj —
(@]—1—2 —1—2) (234—2 +2)
1 At 1 1
“Ay — (HI G, j+ 1Lk + = ) Hg(z',j,k+§)) (2.27)
1At 1
H" 1) — H'(i,j + =
+5A( (zg—|—2k+) y(z,j+2,k))



22, ¥FDTDOOOOOOO0ODOO0ODOODOOO 13

B+ %jk + %) — By i+ %yk + %)
+§%(H§(i+%,j,k+1)—H§(z’+%,j,k)) (2.28)
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AR I+ 3ok 3) ol — 3k + 3)
_ %%(Ts’;(i + %Jk + %) ~ Ty (i - %J’f + %))
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_ 2 2 2 I 2 =
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T (i, 4, k) = T2 (i, 4, k)

—Pcfi (ul 2 (i, g,k + 1) — (i gk — %))
— plCF — 20 T (ul” 2<z‘+§,y; b -t <z—§,j,k>> -
- PO = 2O (T 0+ 5 ) — T 5.0)
Ts@f(wi,]jué k):T;y(i+%,j+%,k)
PO G 1) — R ) (240
032 (uy é(z‘+1,j+%,k>—u2+ <z,j+%7k>)
Ts’;“(z,ng%,kJr%):ng(z,]+%,k+%)
—pcgi—i(u2+5(i,j+%,k+1) — y+1 k) (247
—ngi—;(uT;(i,j—l—l,k—f-%)—UZ+2(i,j,k+%))
Tﬂgl(l—l—%,],k—%%) " ( +%,j,k+%)
032 (u ”*2( +1, ],k+2)—u2‘+5(z,j,k+%)) (2.48)
Cfit( Uz 2(¢+%,j,k+1)—u2+5(¢+%,j,k))
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HEN
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ov

Por = —Vp (2.49)
. 1 dp
N 2.
V.o o (2.50)
ov, 10p
-— =0 2.51
ot * pOx (251)
ov, 10p
et et 2.52
at  pay 0 (252)
ov, 10p
it S 2.
5 +p8,z 0 (2.53)
op ov ov ov
— 4+ K=+ K24+ K== 2.54
ot TRy THG, ThG =0 (254)
0oo0db00000000
0 0
ap—{—c%va = 0 (2.55)
0 0
ava—l—c%p =0 (2.56)
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obobog20000000000000

0 0
5 (p+ Zv,) + Cor (p+Zv,)=0 (2.57)
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ngi + Ca

5 5oF = 0 (2.58)
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0 0
—F,. + ¢c—F, =0 2.59
8t RS Cay y=+ ( )
0000000
0 0
—F,. + ¢c—F = 2.
gl E gt =0 (2.60)
oo0od
F,p = pxZu, (2.61)
F,. = p+Zvy, (2.62)
F.p = pxZv, (2.63)
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FAx
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0 0

% (Opp £ Z0yv,) £ c% (Opp + Z0yv,) =0 (2.67)
Jddy0oooon

0 0

B (Oyp £ Z0Oyv,) £ Cor (Oyp £ Z0yv,) =0 (2.68)
gududuoooon

2(0 j:Z@v)j:ci(a + Z0,v,) =0 (2.69)

gbbobuoodgdb 000 yuogobo

0 0
5% (Owyp £ Z0yyvy) £ c% (Owyp £ Z0yyvy) =0 (2.70)
Ooooooooo 000 zO0O0O0O0O0O
0 0
5 (Or2p £ Z0y,0,) £ c% (Op2p £ Z0y,0,) =0 (2.71)
0ooooodooyood z:000000
0 0
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gooooouoo z,y000 2000000
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0 0
Ol - o )
%Hﬁicaﬁflﬁ = 0 (2.76)
€T
%[xiiC%[zi - 0 (2.77)
%inic%@i = 0 (2.78)
S (2.79)
O e ket L = 0 (2.80)
yuoooooo
0 0
. (2.82)
0 0
- 4+ c— = 2.
8tGyi CayGyi 0 ( 83)
0 0
gHyiiCa—yHyi = 0 (284)
0 0
E]yij:Ca—nyi =0 (285)
0 9,
il + c— = 2.
875in Canyi 0 ( 86)
0 0
aKyij:Ca—yKyi =0 (287)
0 0
&Lyiica—yLyi =0 (288)
0 0
M £ e My = 0 (2.89)
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0 0
—Fi i +c—F,. = 0
ot C@z *
0 0
—Gay £ c—G,. = 0
ot E C(’?z *
0 0
—H,. +c—H,, = 0
ot % C@z *
0 0
—ILy xc—14+ = 0
T P
0 0
—Jy £ c—J,+ = 0
o= T g,
0 0
— K,y +c—K,. = 0
T P
0 0
—L,y +c—L,y = 0
T Mt
0 0
— M,y £c—M,., = 0
T P
Fcc:l: p + ZUQ}
(& Ozp £ Z0,v,
H,.. Oyp £ Z0yv,
[x:l: Bxyp + Z@xyvx
Ja::l: azp + Zazvx
Kx:l: axzp + Za:czvx
in 8yzp + Zﬁyzvm
Ma::l: aacyzp + Zaxysz
Fy:l: P + Z’Uy
Gy Oyp £ Z0yv,
Hy, Ozp £ Z0,v,
I, OpyD £ Z0yyvy
Jy+ 0.p£ Z0,v,
K,y Oy-p £ Z0,,v,
Lyi &czp + Z@zzvy
My:l: aa:yzp + Za:cyzvy
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F.i = pxZu, (2.114)
Go = Op+ 200, (2.115)
H.. = 0,p+Z0v, (2.116)

Li = Opp+ Z0y.0. (2.117)
Jox = Oyp=£ ZOyv, (2.118)
K.. = 0y.p%xZ0,v, (2.119)
L. = 0Opp=xZ0yv, (2.120)
M,y = 0Ouy.p £ Z04y,0, (2.121)
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K,.000L,.0M,,0000CIPOD3000000000000000000y0O0
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00000000000000000000 FieODOG.0H,.0 L,0J..0 K,.00
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000 F,_00G,.0000004x00000000000000n+10 F4'00
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Fpfi(iy g, k) = a8 £02 £ GLL(i, j, K)EE FLL(, J, k) (2.122)
Gpi'(i, j, k) = 3a€® £ 206 £ Gy (i, J, k) (2.123)
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gboooogon

ngl:(ia j7 k) + G;L:I:(Z + 17 ja k)

(FAz)?
20F (e, g, k) FFL(iF 1, 5, k
+ (z:ﬁ:(la J ):F m:l:(Z:F v J )) (2124)
(FAz)?
(FAr)?
2GT (i, 4, k) £ GEL(iF 1, 5, k
== xi(lvja ) xi(Z:F y Js ) (2125)
FAx
§ = FcAt (2.126)

000200000000000003000000000000000H,,.0 L,0J,.
0K, 00L,0M,00000F,,0G.0000000000000300000
00000000000000004y0000000 FeO GuOH, 0 I,,0J,. 0

K.

00 L, 0M, O0000000000000000000000000000=x20
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(i, 5)

Gt (i, j)

+ o+ +

+ 4+ o+

(1)
(2)
(3)Gra(
Ci(4)G. (i j) (2.127)
CLDFLGFL, J)
CL2)F7 (i, 5)
CL3)GL(F1, J)
CL(4)Gy. (i, 5) (2.128)
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oooo
Ce(l) = —2x° +3x% (2.129)
Ce(2) = 2 =3x*+1, (2.130)
C:(3) = =260 —x), (2.131)
Ci(4) = =260 —2x+1), (2.132)
CL(1) = 6(=x"+x*)/, (2.133)
CL(2) = 60 —x*)/&, (2.134)
CL(3) = 3x*—2x, (2.135)
CL(4) = 3" —4dx+1 (2.136)

00000000x=cAt/Az0000CL()00CL)0000D0DDDO0O0O0O0O0O0O0
000000000000 00000000000000000
000000000000000000000000000000000000000
00000000000

H;Lil(i> ]) = C4(1 Hgi(iqzla j)

+ o+ o+
Q
w
=

I (i, §) (2.137)

L i, j)

I
Q

+ o+ o+
Q

NI (i, ). (2.138)
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Fz) = Y 0"@) fla) + > 0V (@) f (x:)
+ 3 0P @) f @)+ (2.139)

00000000000A" ()0 mOOOOO0OO0000000000000F (2)0
F'(z)D0000000000021390000000000000000000000
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O000000000000000000000000000000000000000
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021300000000000000000000000000000000000000
0000000000000 0000000000
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0000000000000000000000000000000000000010
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Fpiti) « H(FL,Gry), (2.140)
Gii'() « H'(FL,Ghy). (2.141)
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000000000 MM@3,1)-MOCOOOODO2.139000

Fritiy = > nl@) P+ Y () G (2.142)
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MM(7,1)-MOC O 00

i+l it1

Friti) = > @) Frn+ > (@) G (2.143)

k=iF2 k=iT2

O00020000000000 MM(5,2-MOCODO

FriG) = Z n\(z) Fr, + Z hi)

k= z:Fl k=iF1
- Z e (x) HI (2.144)
k=iF1
oood
H,y = O0up=t 20,0, (2.145)
ooogooon

UgbbbOrn+10000 p0O o, 0000000000000 DOOO00O0

) + FH)

P E) ; (2.146)
(i) FHH()MFM() (2.147)
O, p" (i) <+ Gi+l(i);Gn+l(i) (2.148)
0, (i) GHH()QZGWU (2.149)
Qa1 (i) HW();HW() (2.150)
DpaV (i) Hn+1()QZHM() (2.151)
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3.22 GPUOOOOOODODOOO CUDA

CUDAONVIDIADOOOOOODDODOOOODODODOONVIDIAD GpUOOODODO GPU
OO0000O0bO0bO0o0ob0obOooOocCchboboooboooOooDOobDOobOobOoOoDbDOCg
ooooooobobobooooobbooooocooooooobocooooooooboooo
gboobobboobooboobooboobo

OooocubA0OOoOoOOoOoDoOoOoOooOOoOoDooO

#include <iostream>
#include <algorithm>
#include <cutil.h>
const int AryElem = 100;

_global__ void GpuFunction(float *input);

© 00 N O Ot s W N

int main(int arge, char xxargv)

{

_ =
= o

CUT_DEVICE_INIT (argc, argv);

_
w N

float xx = new float[AryElem];

_ =
[N

for(int i = 0; i < AryElem; ++i)

{
}

_ =
N O

x[i] = static_cast<float>(i);

N =
o ©

float *gpu_x;
int DataSize = sizeof(float) % AryElem;

NN N
w N =

CUDA_SAFE_CALL(cudaMalloc(reinterpret_cast<void #*>(&gpu_x),
DataSize));

24
25 CUDA_SAFE_CALL(cudaMemcpy(gpu_x, x, DataSize,
cudaMemcpyHostToDevice));

26
27 dim3 threads(AryElem, 1, 1);
28 dim3 grid(1, 1, 1);

29
30 GpuFunction <<< grid, threads >>> (gpu_x);
31
32 CUDA _SAFE_CALL(cudaMemcpy(x, gpu_x, DataSize,
cudaMemcpyDeviceToHost));

33
34 cudaFree(gpu_x);
35
36 std :: copy(x, x + AryElem, std :: ostream_iterator<float>(std :: cout, "\n"));
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37

38 delete[] x;

39

40 CUT_EXIT (argc, argv);
41

42 return 0;

43 | }

44
45 | __global__ void GpuFunction(float *input)

46 | {

47 input[threadldx.x] += 100;
48

49 __syncthreads();

50 | }
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031 rFDTDOOOOO0N
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A7

034 FDTDODODODOOOOOODDODO (GTX285000)

Y v 1 2 4 8 16 32 64 128 256 512
1 0.730 | 0.441 | 0.364 | 0.376 | 0.389
2 0.720 | 0.438 | 0.355 | 0.362 | 0.377
4 0.787 | 0.441 | 0.356 | 0.361 | 0.369
8 1.253 | 0.550 | 0.357 | 0.364 | 0.370
16 2.746 | 1.095 | 0.508 | 0.369 | 0.385
32 8.394 | 2.538 | 1.068 | 0.544 | 0.408
64 8.478 | 2.573 | 1.233 | 0.599
128 9.197 | 4.453 | 2.087
256 14.931 | 7.448
512 23.556

035 FDITDODODODOOOOOODODODO (GTX580000)

y v 1 2 4 8 16 32 64 128 256 512 1024
1 0.392 | 0.265 | 0.238 | 0.250 | 0.347
2 0.409 | 0.275 | 0.244 | 0.250 | 0.336
4 0.463 | 0.289 | 0.266 | 0.271 | 0.343
8 0.567 | 0.331 | 0.255 | 0.278 | 0.436
16 0.849 | 0.442 | 0.296 | 0.260 | 0.353
32 1.417 | 0.792 | 0.447 | 0.324 | 0.363
64 2.271 | 1.534 | 0.847 | 0.463 | 0.427
128 2.769 | 1.581 | 0.896 | 0.646
256 3.000 | 1.704 | 1.067
512 3.447 | 2.062

1024 3.840

0 3.6 FDTDOOODOOOOOOODOOO(GIXs800000000000000)

y . 1 2 4 8 16 32 64 128 256 512 1024
1 0.313 | 0.243 | 0.236 | 0.238 | 0.295
2 0.355 | 0.265 | 0.245 | 0.239 | 0.294
4 0.393 | 0.268 | 0.278 | 0.265 | 0.322
8 0.571 | 0.322 | 0.249 | 0.273 | 0.447
16 1.001 | 0.527 | 0.311 | 0.246 | 0.327
32 1.853 | 1.038 | 0.550 | 0.331 | 0.334
64 3.796 | 2.107 | 1.139 | 0.550 | 0.389
128 3.773 | 2.141 | 1.097 | 0.682
256 4.113 | 2.253 | 1.230
512 4.569 | 2.498

1024 4.864
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037 FDTDOOODOOOOOODDOOD (GTX285000)
x

32 64 128 256 512

y
1 0.535 | 0.446 | 0.416 | 0.414 | 0.423
2 0.480 | 0.373 | 0.342 | 0.341 | 0.362
4 0.417 | 0.329 | 0.330 | 0.329 | 0.349
8 0.389 | 0.331 | 0.349 | 0.346 | 0.357
16 0.416 | 0.368 | 0.398 | 0.391 | 0.402
32 0.531 | 0.510 | 0.588 | 0.569 | 0.595
64 0.945 | 0.883 | 0.816 | 0.683 | 0.679

128 1.031 | 0.666 | 0.669 | 0.686 | 0.603
256 0.708 | 0.648 | 0.662 | 0.694 | 0.831

038 FDTDOOOOOOODOOOODOO (GTX5B580000)
x

64 128 256 512 | 1024

Y
1 0.278 | 0.235 | 0.235 | 0.236 | 0.285
2 0.262 | 0.235 | 0.236 | 0.237 | 0.295
4 0.259 | 0.238 | 0.248 | 0.249 | 0.278
8 0.253 | 0.247 | 0.251 | 0.252 | 0.273
16 0.255 | 0.252 | 0.255 | 0.254 | 0.265
32 0.255 | 0.252 | 0.258 | 0.264 | 0.264
64 0.257 | 0.261 | 0.260 | 0.247 | 0.263
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0 3.9 FDTDOOOOOO
0000 |[0O0O00 [s| | GFLOPS | GFUPS
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GTX 580 0.24 53.687 4.473
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y 1 p 4 8
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1 4186 | 4.033 | 4.213 | 4.592
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256 4.496 | 5.092 | 4.928 | 6.921

U 38y, 0000000000000000000000000026000000

J 1 p 4 8
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1 4248 | 4.088 | 4.262 | 4.871
2 4351 | 4111 | 4.247 | 4.677
4 4197 | 4.21 | 4.278 | 4.819
8 4156 | 4.167 | 4.280 | 4.8
16 4145 | 4.167 | 4.294 | 4.857
32 4161 | 4.21 | 4.331 | 4.937
64 4224 | 4.283 | 4.549 | 5.041
128 4.281 | 4.538 | 5.169 | 5.141
256 4551 | 5.155 | 5.129 | 7.234

0319 00000000000
D000 |oooo (s | GFLOPS | GFUPS

Core i7 920 104.62 2.955 0.164
GTX TITAN 4.033 76.677 4.259
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= B

[Vim] Control Panel Main

+5.000e-1 _Analysis Conditions _— |

In Electric-Magnetic Field
Nk 256 [grids]
Ny : 258 [grids]

2.500e-1 Nz : 256 [grids]
ABC : PML(4 layers)
Working GPU Num 1

Convert Valume Rendering
Control Animation —
Start Animation

T~ Inverse
© _Control Rotation +
Control Look + )
[/_Control Iniialize —

[ itz
['_Control Exit__— |
Exit
Control Sub Panel —
Open Panel Sub 1
Open Panel Sub 2
Control Sub Window —
Open Sub Window
UnDock with Main Window

2.500e-1

U056 DOOOOOOODOOOOOOO

3D FDTD Simulation, 1415[step], 46.90[fps], 30.17[s]

[

[Vim] Control Panel Main

+5.000e-1 _Analysis Condtions _— |

In Electric-Magnetic Field
Nk : 256 [grids]

Ny - 256 [grids]

Nz : 256 [grids]

ABC : PML( layers)
Working GPU Nur - 1

Convert Volume Rendering
oD IATIaTES
[ Stait Aiiation |
T Inverse
_Conirol Rotation + |
-5.000e-1 _Control Look+
_Control Iniialize — |
Contol Bt —
Exit
Contol Sub Panel -
Open Panel sub 1
Open Panel Sub 2
Control Sub Window —
Open Sub Window

UnDock with Main Window.

057 UDbOoOobOooDoOoOobooobogon



54. bOOobOoO0obOO0obLOoObOobObOobLDbOobbOOobOOoDOd

93

[a) 3D FDTD Simulation, 1415[step], 46.90[fps], 30.17[s]

[A/m]
+1.000e-3

0.500e-3

0.500e-3

-1.000e-3

(=[O

Control Panel Main

Analyels Condions_ —

In Electric-Magnetic Fleld
Nx: 256 [orids]

Ny 256 [grids]

Nz 255 [orids]

ABC - PML(4 layers)
Working GPU Nur - 1

Convert Volume Rendering
[[LControl Animation —
Start Animation
™ Inverse
€| Control Rotation +
£ _Conirol Look +
Corirol Intialize =
Inifialize
Cortrol Xt —
Exit
[[LControl Sub Panel —
Open Panel Sub 1
Open Panel Sub 2
Control Sub Window =
Open Sub Window:
UnDocK with Main Window.

g s8 Ubboooobboboooobn

[=1 3D FDTD Simulation, 1415[step], 46.90[fps], 30.17[s]

[Wim~2]
+10.000e-5

[+5.000e-5

-10.000e-5

Control Panel Main

Analysis Conditions _ —

In Electric-Magnetic Field
Nx : 258 [grids]

ABC : PML(4 layers)
Working GPU Nur - 1

Convert Volume Rendering
[ Control Aninatlon —
Start Animation
I~ Inverse
©_Control Rotation + |
 _Control Look +
_Control Iniiaize —
ContolExt_—
Exit
Conrol Sub Panel —
Open Panel Sub 1
Open Panel Sub 2
Control Sub Window —
Open Sub Window

UnDock with Main Window

gs59 bbouooobbboooobbboooobn



94

st 0Obbooodgbbbuoooobbbuoobbbooodn

[a’) 3D FDTD Simulation, 2667[step], 45.83[fps], 58.20[s]
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Open Sub Window
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3D FDTD Simulation, 1666[step], 47.32[fps], 35.21[s] = B

[Vim] Control Panel Main

+1.000 _Analysis Condtions |

In Electric-Magnetic Field
Nk 256 [grids]

Ny : 258 [grids]

Nz - 256 [grids]

ABC : PML( layers)
Working GPU Num : 1

Convert Valume Rendering
Control Animation —
St Aiiation |

T~ Inverse
© _Control Rotation +
Control Look + )
[/_Control Iniialize — |
Initalize
['_Control Exit__— |
Exit
Control Sub Panel —
Open Panel Sub 1
Open Panel Sub 2
Control Sub Window —
Open Sub Window
UnDock with Main Window
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[] 3D FDTD Simulation, 3004[step], 46.50[fps], 64.60[s]
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-10.000e-5 | Control Look + 1
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Contol Bt —
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13D FDTD Simulation, 1936[step], 46.07[fps], 42.02[s]

[Vim]
+5.000e-1

2.500e-1

2.500e-1

-5.000e-1

Control Panel Main

Analysls Conitions

In Electric-Magnetic Field
Nx 256 [grids]
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Nz - 256 [grids]

ABC : PML( layers)
Working GRUINur : 1

Convert Value Rendering
Control Anifiatiori—
Stait Ao |
™ Inverse.
| Control Rotation +
| Control Look + )
[[LCantrol Intiglize =
Inialize
[[LControl Exit._ —
Exit
Contl Sub Panel —
Open Panel 5ub 1
Open Panel 5ub 2
Control Sub Wirdow =
Open Sub Window,
UnDacK with Main Wirdow

U 515 Duogooboouoooooo

[»| 3D FDTD Simulation, 2857[step], 45.06[fps], 63.41[s]
Carrol Panel Sub 1
Control Visualization
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Scale Alpha[00001 | 3]
€ Control XY Contour +
L] Control YZ Contour +
£ Control ZX Contour
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vertexsize[5 3]
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In Electric-Magnetic Fleld
Nx : 256 [grids]

Ny : 256 [grids]
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ABC : PML( layers)
Working GPU Num - 1

Convert Volune Rendering
[/ Control Anifiation =
Start Anifilatich
™ Inverse
£ Control Rotation 1

Control Look + J

Conirol Iritialize =
Initalize
Control Exit_ =
Exit
Corirol Suti Panl =
Close Panel Sub 1
Open Panel Sub 2
[[LControl Sub Window =]
Open Sub Window
UnDock wih Main Window.

U516 boodoobooagobo



54. bOOobOoO0obOO0obLOoObOobObOobLDbOobbOOobOOoDOd 99

gobbooogn

gbbgbobuobobooobboooboobuoooboobboooabbog
gbobooooboborMObOoboooobobobobobobooboobooboo
gobbooggbbobuoooobbbuooobobboooobboossunbobog

g ss5 bboougobobobouoooobobod

gbooboo At=25x10"1%¢g
gobooboogag Az = Ay = Az =0.0025 m
gboobooobodn | 0.075 m

gobooo 2 GHz

gbobobobodbbooboooboobobuoobbadgsarbogob sa800non
goobbobboooooobbobbooggsivonuoooooboboboooooon
gooon

gs.lbgbboooudbooobooobuoobbooonobuoobbooboba
0000000000000 00000DO00oO0obO0obOOobOOobDOobDOobDOoopPMCCO
goboboooobbbuoooobobboooobobbuoooobbboooooboooD

[a 3D FDTD Simulation, 0000[step], 0.00[fps], 0.00[s]

0 517 dogoobobooooboodd



100

U asd

ggbbbuoooobbbuoooobbbduogobobodao

13D FDTD Simulation, 1228[step], 37.62[fps], 32.64[s]

[Vim]
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Control Panel Main

Analysis Conditions _ —

In Electric-Magnetic Field
Nk 256 [grids]

Ny : 258 [grids]

Nz - 256 [grids]

ABC : PML(16 layers)
Working GPU Num : 1

Convert Valume Rendering
Control Animation —
St Aiiation |

T~ Inverse
© _Control Rotation +
Control Look + )
[/_Control Iniialize —
Initalize
['_Control Exit__— |
Exit

Control Sub Panel —
Open Panel Sub 1
Open Panel Sub 2

Control Sub Window —
Open Sub Window

UnDock with Main Window
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[a] 3D FDTD Simulation, 2089[step], 37.42[fps], 55.82[s]
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Working GPU Nu 1

Convert Volume Rendering
Caritral Anifiation =
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I Inverse
| Control Rotation = [

C_Control Look + |
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Inifialize
Control Exit =
Exit
Corirol Suti Panel =
Close Panel Sub 1
Open Panel Sub 2
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Open Sub Windaw:
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m| 3D FDTD Simulation, 3456[step], 24.22[fps], 142.71[s] g E
Control Panel Main

Analysls Conitions

In Electric-Magnetic Field
Nk 320 [grids]

Ny 320 )
Nz - 320 [grids]

ABC : PML( layers)
Working GRUINur : 1

Convert Volume Rendering
]
Start Ariimation |
. I Inverse
¢ Control Rtaton =
< Cortrol Lo+
el s e
([ ContolExt =
Exit
Control Sub Panel =
Open Panel Sub 1
Open Panel 5ub 2
Control Sub Window —
Open Sub Window
UnDock with Main Window
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Conirl PanelSub 1 Coriol Pans! Main
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Vertex Sizes El . Canirol Rotation 1

UnDack with Main Window | Controlllosk  +|r
Corirol Iritialize =
Initalize
Control Exit =
Exit
Corirol Suti Panel =
Close Panel Sub 1
Open Panel Sub 2

Control §ub Window= |
Open Sub Windaw:
UnDock wih Main Window:
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= 3D FDTD Simulation, 0000[step], 0.00[fps], 0.00[s] Eﬂﬂ

Control Panel Main

[A] _ ComolPeneiMan
+10.000e-3 _Analysis Conditions _— |

In Electric-Magnetic Field
N - 320 [grcs]

Ny - 320 [grids] H
7.500e-3 Nz : 320 [grds]

ABC : PML(4 layers)
Working GPU Num : 1

arya Valiie Handering |
5.000e-3 —
Control Animation —
Start Animation
T~ Inverse
_ Control Rotation +
Control Look +!
[/_Control Iniialize — |
Initialize
['_Control Exit__— |
Exit
Control Sub Panel —
Open Panel Sub 1
Open Panel Sub 2
Control Sub Window —
Open Sub Window
UnDock with Main Window
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Contral Panel Main

Analysls Condltions =

In Electric-Magnetic Field
Nx: 320 [orits]

Ny : 320 [grids]

Nz - 320 [grids]

ABC : PML( layers)
Working GRU Nur - 1

Convert PMCC
Start Animation |
I Inverse
C_Control Look +
Contolntatze |
ntlze

Corrol Ext =
Exit
Control Sub Panel=
Open Panel 5ub 1
Open Panel 5ub 2
Control Sub Window =
Open Sub Window:

UnDock vith Main Window.
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Control Panel Main

[ _Analysis Conditions _ —

In Electric-Magnetic Field
Nx - 320 grids]

Ny : 320 [grids]

Nz : 320 [grids]

ABC - PML(4 layers)
Working GPU Num - 1

Convert PMCC
Control Animation —
Start Animation
I Inverse
Control Rotation +
© _Control Look +
Control Initialize —
Inifialize
Control Extt__ —
Exit
Control Sub Panel —
Open Panel Sub 1
Open Panel Sub 2
Control Sub Window —
Open Sub Window

UnDock with Main Window
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[] 3D FDTD Simulation, 0000[step], 0.00[fps], 0.00[s]
[Vim]
+1.000

[[LAnalysis Condiions =

Cantral Panel Main

In Electric-Magnatic Field
N 320 [grids]

Ny : 180 [grids]

Nz : 433 [grids]

ABC : PML(16 layers)
Working GPU Num : 1

Convert Valume Rendering
[[LCantral Animation
Start Animation

I Human Color/We

I~ Only in Body
Control Rotaton +
onrol Look -+
s o=
T
[LComoient =
J
[ _Contol sut Panel
Open Panel sub 1
Open Panel sub 2
[ _Contol Sub Window —
Open b Winiow

UnDock with Main Window
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[] 3D FDTD Simulation, 0000[step], 0.00[fps], 0.00[s]
[Vim]

+1.000

Cantrol Panal Main

[[_Analysis Condiions

In Electrie-Magnatic Field
N 320 [grids]

Ny : 160 [grids]

Nz : 433 [grids]

ABC : PML(16 layers)
Working GPU Num : 1

Convert Volume Rendering
[/ Control Animatia
Stant Animation

¥ [Hifian Color

I Only in Body

Control Rotation + [
ontrol Logk + 1
[{LCantrolInfialize =
Intialize
[ Control Exit_ —
Exit
[/ Control Sub Panel —
Open Panel Sub 1
Open Panal Sub .
[/_Cantrol Sub Window —
Open Sub Window.

UnDock with Main Window
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s | 3D FDTD Simulation, 2003[step], 19.44[fps], 103.02[s] -

[Vim]
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Control Panel Main
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[[LAnalysis Conditions~ =

In Eleciric-Mapnatic Fiald
N 320 [rios]

Ny : 160 [grids]

Nz : 433 [orios]

ABC : PML(16 layers)
Working|GPU Num : 1

Convert Volume Rendering
[ Control Aimation =
StartAnimaiion

I~ Inverse.

< Control Rotation

T |

< ControllUookt

[[LControl nfialize =
Iniialize
(L Control Exitr =
Exit
[[LControl Sulb Parisli=
Close Panel Sub i
Open Pane Sub 2.
[} Control Sub Window =
Open Sub Window

UnDock with Main Window
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a1 3D FDTD Simulation, 2003[step], 19.44[fps], 103.02[s] —

[Vim]
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C=RIE] X

Cantral Panal Sub 1

Control Panel Main
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s Conditions =
In Electric-Magnatic Fiald
N : 320 [orios]
Ny : 160 [grids]
Nz : 433 [orios]

ABC : PML(16 layers)
Working|GPU Num : 1
Convert Volume Rendering

[[LControl Animation =

Stat Animation

I~ Inverse.

< Control Rotation

UnDock it Viain Windov. |

¢ _Conrol Lok +

/L Control Infialize =
Iniialize

[[LControl Exitr =
it
[[LControl Sulb Pansli=
Close Panel Sub i
Open Pans Sub 2.
[/ Control Sub Window =
Open Sub Window

UnDock with Main Window
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