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oo m& gxE2H IS A A4 F-Elold EE(10)S YEhE EHet, = 1
dzstd, a2 S A A4 g-Eeld EE(10)S ¥EFY AdEHA0]2(11), EFolE 4 ulo]
A 4 (Fluid Cache Data Generator)(12-1), 714 dHlolg x== EA<4=(Cache Data Node Analysis
Terminal)(12-2), 704 @l-elolw) & $=H(Cache Re-timing Adopter)(12-3), AY= Y »= QA ot
(Connected Time Node Resettler)(12-4), 2=Z2xd =2HA 4= HE FH(Explosion Motion Graph
Adopter)(12-5), AA5(13) ¥ Y=HF(14)E ¥ 33},
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g, B WAAA EEold $e, B o V|eA AMES FaAsly] fe tude] 3 Y] stedlelE T
T3] g AZEol] VsH, T2 e U F vk, G974, V] RES &) 3= Y] &
o] ZE7L FE7] Y3 st=Edle] gz =gl 9E 9ug ¢ glon, wEA] EEHoR A4y
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oA &4 5 3
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ArZ2d 9G4S HE(reading) she] ZFol= J4 dHeolg A F(12-Dog AFdch. of7|A AgE
(13)E F794x £ rzrA4x=2 JA7158m, ¥ 334 w22 (Non-volatile memory, NVM)ZA AYo]
FTwEA @olm AE dolgE AL fXsh AAEA gew, Z#A] wlEF(Flash Memory),

MRAM(Magnetic Random Access Memory), PRAM(Phase—change Random Access memory: AH¥3} &),
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(velocity graph)® W3l oJxZ2x /e g ojn Ao djFst= K(scene) Wl BHE EFFo|= Jl4]
o8] (Fluid Cache Data)ol HL3 HALS HHE =3h3ir},

AxZ23 A O¥Z F8 $E(12-5)2 Y4EHF(1H)E =gy ¥ X (non-linear graph)® 4% 9
grE2H FAs AlEdolAs F3l Yk 4tk

WA = e = 20 gaIRd gAe A A d-vleld ' (10)el 2% i g-vloly Ig& e
?_]_ =

ZFol= A4 dHoly A Fe(12-1)& = 228 #o], ZFol= AlE# o)A (Fluid Simulation) F&83le], =
2be} o] AE#HolA dolE M43H(Simulation Data Cache)E Fasltth. of7|A LAAN =2 dolg 7143}
(Simulation Data Cache): 5707} &4 4= Att.

s, AlEd el doldy st Al W7 (banking) HA] 42 EFol= 4 dlo]¥ (Fluid Cache Data) =+

w7b w7bsstth. EFol= A4l dlolH A4 Fd(12-1D)2 AlEHolA oy AstE a8 ol A
2l ojxaZ=d A (Realistic Explosion Footage)& wAlste] AAl A7l xZzmde] &2fdhs &
(motion)® F+x& AFF(13)ZFH %F sto] AMHAsE Fast= 2ol urghA .
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M4 "oy == BA45E(12-2)2 = 2c9 o], 3D FEAA E(3D composition tool)& ©]&3] ZFo|= 7
7 H]O]Ei(Fluid Cache Data)oll thd+ E}Y =X FZ(Time Node Structure)E 43t} 39, 449 e =
Z(Time Node)E 3D FEXA (3D composition tool)S ©]&3d] Hof(open) AAXZA &% 1= (velocity
graph) & HY = 2d94' 22 Al FAdeltk, &, = 2d 2WEE AGF) 7 g SEyF)7F 7L
dedtt. a8y 44 aZrddes STt F3ko] AR FAlo] SR gt §, Ja2EEd Al
H(center of explosion, FAA)EHF-H Woji= Fo] AHd vrhE F &HE7l A8 FAste A4S B
ol A zbo|7b k. olo] wat, Fzat= A4 g-ElolW A& FE(12-3) B AVE Y =& AEA
wH(12-4)0l ol& HAE QA g AZ2H(realistic explosion) @ FAFSE £E2 2838l AAHQ JAZad B

F& Atk

%, & 328 FFxote] dAAR dAZ2HANAY 5 a#Z(velocity graph) ¢t EFol= 4] dlolH (Fluid
Cache Data)®] &% ZI#Z(velocity graph)E HU} FAIXOZ vl BAS BH, T 3a9 Yol ag=
(linear graph): 3D ¥ &(3D Graphic Tool)olA A& o]Ad dHolEE Yl = 322 =-gUo]
& 3 (non-1linear graph)= &A% J ‘l]/\—‘j*iﬂﬂ &% TJ#Z(velocity graph)S UElIth, JdAZ2Ad IS
93 A Yelel® RE(10)S Z # Bl ==(Time Node)oll W&l @]Uo] Z1ef=(linear Graph)Z =-
Zyo] 2= (non-linear Graph)i = o0 7 W3ldlojol s},

Ml e-gtoly A& #e(12-3) = 3pet o], A4 2l-Eel® (cache re-timing)s &3 volHl 2AHE
(Python Script)E ZE3&] ZFo|= 704 dlo]¥(Fluid Cache Data)?] £EE W3},
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=, M4 2-goly HE $a(12-3)2 ZFo]= 14 dolE(Fluid Cache Data)e] &% WEPsle] A2 9]
2E219 FAE 2AS FAr] 98 Asl(Cache) st & EFol= A HolHE 5 (register)stil, A4
H B =E=(Time Node)E &S (register)strt.

o, AY= Y = AP FH(12-4)2 tAANE(disconnect) 9t AWE (connect)E AE3A S35
4 A2l = B9 =E(Time Node) S oW e]al =-2jyo] 1@ (non-linear graph)el StHA A =&
E}9] ==(Time Node)

i
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AdE B == QA FE(12-4)2 &9 ol XQl A(scene) We] 2E ZFol= 4] Hol¥ (Fluid Cache
u ]

T 42 ZxEH, & 4dcold 9% 99 (left area, 'LA. ) AZrd B 9 Z A8 Fu(12-5)d] ©
EER (142 9% o] L =Z(linear graph)Z AlE# oo +
(right area, 'R.A.")S F=-go] Z#)E(non-linear Graph)E FAHE Fo Az A =L 7

B(12-5)° oI ABdolde] FUH F4E vhehart,
of ¥ NS wawHuy Ae AA vhAT Aste FUAAR FO B ey
A Qoluy] wiel mek ALAAR) ohLFE(OutPut) 2 4 (nodi fy) ATHE AL ok & 9lrh,
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B AR = 4ax N4 dlo]E] ®]R(Cache Data Comparing), = 4bt % ZFo]Z H]RL(Difference in
Velocity), &= 4cte HF Z3F Ul 39H(Same Result)S Z4Z F&35Fo] vEeERdTE. WA, 74 dlolHE B
(Cache Data Comparing)E YWElNE & 4aE F=xstd W7 (baking)® + MY EFol= A4 ule]E(Fluid
Cache Data)©& ztol7l gl& AS & + o

oz £xo glojxel xto](Difference in Velocity)E A¥H™ 9% J(L.A,)S Unrzel ojxZgx
(normal explosion), 2EZ(R.A.)L JA2Z2Ad FAS 93t 74 g-elol® ZE(10)d] &) ATAE A=
gxZ 2 (fixed explosion)S YERE ZHoE &A%t Zol7l S & 5 k. vx=ez, F A3 Ul

g3

89 (Sane Result)el] 9lo1H, ©J2F2 42 A% A4 g-voln ZE10) o3 ) ~E2AY 57} ¥
Flo] wA Walrh AR AF Ze|ed(Frane)s] A7 Fele B, = AES] ob$F(OutPut)el e
=y glolE AAAS gAdeE MHFE $4S TRES O 5

s, Fudow B ol o Aoz JxFad g4S 9% A4 F-elelw RE(10)2 ANF F-Eloly
EFAAE ol &9 7|9 2 ATNES S F Jvh
F1

A 35 (QutPut) &

A1 EF 714 dolg ATAE ZFol= 7|4 dlo]E(Fluid Cache Data) 5%

(Fixed Volume Cache Data)

M4 #-Eol™ EE AA Z3}o} FARE S(velocity)E THIIE BF 15

(Cache Re-timing Module)

HE] Adoly Hol¥ Adoly g ZEAX A (Container Repositioning)¥} ¥ F2(Shape

(Multi-Container) Fix)& 919 dlolef(Data) 1%

Hre oxZzgd A d|gdesy JAaZEZH(realistic explosion)d A (motion) & 74

°|H (modify)® d2Z2A dloly 7%

(Fixed Explosion Motion

Data)
T 5% £ 4 AAlde] & o~E2A S A% A4 g-voly WS YEE E¥elt. & 58 3
zay, aZed J4S A% A4 g-eeoly BE(10)E ZFo)= AEZ oA (Fluid Simulation)g 33

< E

3 1
tH(S11). Bo FAFoR, daZard JAS it A
(Fluid Sim Data)& A3Adste] J2=E27 F2iol o

SA(S11) o]F, =ERH S A% M4 g-volW RE10)S AlEdeld oy H+l3H(Simulation
Data Cache)& Fad&tH(S12). Hu} FAHOR, A2E2H A4S A A4 F-Elo|d REA0)S 2=E=2
A Jdd T JdxZ2Hd EH(Explosion Volume)2l A (motion) #19(shape) s FE3te] ZFo|= 14 dlo]
Bl (Fluid Cache Data)E A3kl AAF(13) “doll W7 (baking)S =S},

Al(S12) o]%, gx=ET2H JAe e A4 B-elolW RE(10)2 M4l dlo]l8 :==(Cache Data Node) TZ
A FATTH(S13). Bk FAH R, AAEZH IS A A4 g-EelW EE(10)2 DA(S12)dd A B
d¥ Z2Fol= 4 dlolEl(Fluid Cache Data)E =X (Time Node)Z &}l 7H4] dlo]8 w=X(Cache

N
Auj
ol

o714, AZdE 7} Bl w= F AZE Bl k= dgehs AYEE EFY ==(Connected Time Node)ell o
3 o ~Z2d A a3 = (explosion motion graph)& O‘)\% Z A (explosion)®] &% 1 Z(velocity grap
h7F gujdste A4 FEdS & 5 Ak, AT dAAR AFZ2 A Y SEt olAER2AY Az F

Aol SEAow Aoyt o2Z2d AHEAADESTEH dojdle o] A duE § £t A
dadte @S Bole Ade Aozt Aok, oldl uwhel $Eske GAI(S14 WA S16)9] S B A A
o) ~E2H (realistic explosion) ¥ A S X (velocity) & 483 a7t Q.

SA(S13) o]F, AxERZH A4S AT A4 F-Eely EE(10)2> EFol= 714l dlo]E](Fluid Cache Data)
of tist 74 2]-eke]W (cache re-timing) A-&& FaTH(S14). B} FAH R o) ~ZRH FS 98 A
7 Z-eloly 2E(10)2 Fol® ~FYE(Python Script)E &3, ©AI(S13)dA B4 o] g5 EFol= I+
dglolE{(Fluid Cache Data)?] £Z(velocity)E WEHA|A FozM, AA Zilo} FALE RAL HoJdtry] 93]
AsHor gxEay gl 74 w9l oluA|d FFsteE X(scene) ME RE EFol= AF dlo]E (Fluid

1
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Cache Data)& 54 3tt}.

GA(S14) o] F, dAEEA A4S A% 4 FH-veolW EE(10)2 AYMEE B9 ==(Connected Time Node)
NS FFTHSIE). By FAF R, odAERA A4S g A g-slely EE(10)2 TA(S13)elA
A A d4dso] v B =E=(Time Node)E EoWE il MEE EBFY ==(Time Node)E d4gtth. =,
A1xZ R FAES AF A4 l-tloly EE(10)S @A(SIH)ANA B w=5 Addse AGEE B =5
(Connected Time Node) A2 ZAoA, AA4dd €Y ==(Time Node) W2 &%= 2 Z(velocity graph)E
=-g Y] (non-linear) Al AEAs}, =, I

AR &% @ Z(velocity graph)® W&, Az 2

[¢)
< EF°l= N4l dlolH(Fluid Cache Data)oll &Y& #8E W g,

REES

SAS15) o], FrHer oiaEmAd s A% A4 g-Eeld EE(0)2 fLdesy oxird B4
L= (realistic explosion motion graph)& %83 AlEelo]ds FAT 5 UALR(SI6). ofol] wef, JxE=
A e AR AA Fl-Eeld 2E(10) FAA] asRd B ad2s ddFoRy, JarERde B

A
e Bo AR eR vhgo] 5 gl Wy s Al

ol9} e AL & ] @-tvle]™ ®2(Cache Re-timing Solution)S @& = A (industry)olx] %+
et e Ao RA, GAETRHS AMIFoR HAlsked dojA] TS T83 QAU JIE AR olE g
FHom Wol X g FEolH o]Z FFEAH(composition)e] ©ANM L] 2DF el A Whoz s A3
= 7189 WA glojubA 3D AlEdH oA TAA AAl £EE FA-modify)dte WHOR HIFoEMN,
Ho} AR Aol AAAQD FAUS dojd 4= Q)

Hoabg o mE AFHE oS 5 dE Z1EHA AFEHI 98 ¢ dE Z=RA FAEE Zo] sHsEit).
HAIFEZE 98 4 de 7IS5Al= HIFE Alzdle] 9sto] ¢l8d 4 e HolHI AREHE BE T/ 7
= AAE x93t}

AFE 7T

ol
i=i 1
sol dom, mg Aol SJojH(dE Eof, JEUS F3 AF)o FuHE 7
AFEZE S g e ZIHvAe EAAR Add HFE Alaged BAkEo], EihgA o HIFH7F
9& & A& Z=rh AFER AdE 5 Qo 290 B wEe 7AN) 9@ %
W, 55 Y mE AOWESS B oude] S8k s|% ok Xz dmEe o8 golshA Frd 5 vl

olgu} o], ¥ WA Erlelt ¥ Aol wdA Axdel tiste] AAGAOR, W 5 golEe] A}
YO, ol A ¥ wwe /1% g 7 Agetn wHel odlE B I AuH SjuloA ALg
A RolA, ¥ 33 WAS B sz A ohrh. ofvlel AAE HAle) SelE B wye] s]EH A}
Aol mige £ tE Wy dsel 44 Rssthis e B el Hat s1& Rl Bae A4 A

11 =& Aol

12-1: EFFo|= 74 el B4 F(Fluid Cache Data Generator)
12-2: 7141 dloly w=x= A4 th(Cache Data Node Analysis Terminal)
12-3: 704 @-efol® A& Z4=wH(Cache Re-timing Adopter)

12-4: A= g == AAEA $H(Connected Time Node Resettler)
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