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Weather forecasting relies on complex physical models allowing to simulate the evolution of
climate variables. These models, however accurate they may be have a high computational
cost. To alleviate this cost, we apply simple physical models to predict low resolution data.
Then, we use neural networks to map low resolution predictions to high resolution ones.
In our implementation, we take advantage of the super-computing capabilities. We aim to
apply this approach to QG and SCALE models.
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Although ten years have passed since the Gulf of Mexico oil blowout, there is still a lack

of consolidated information regarding deepwater blowouts due to the lack of experimental
data. In order to further understand this flow and uncover the physics behind it, we will use
numerical simulations to study the droplet size distribution in the case of an oil jet under
water crossflow. Our objective is to develop a faster and accurate method to predict the oil

droplet sizes and its fate underwater.
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V(frormar) = Eaa (anormal) + frormal X (anormal +0) 3)
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(a) maximum shear stress [GPa] (b) average shear stress [GPa]

normal force (normal stress)
—— 1.0 nN (11.67 GPa)
—+— 0.9 nN (10.50 GPa)
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0.7 nN ( 8.17 GPa )
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0.5 nN ( 5.84 GPa )
0.4 nN ( 4.67 GPa )
0.3nN(3.50GPa)
—— 0.2nN(2.33GPa)
—— 0.1nN(1.17 GPa)
—+— 0.0 nN ( 0.00 GPa )
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6 Nov.25 (M 0830-1015 MPI (2/4)
7 Dec.02 (M 0830-1015 Report S1, MPI (3/4)
8 Dec.09 (M 0830-1015 MPI (4/4)
9 Dec.16 (M) 0830-1015 Report S2, Parallel FEM (1/3)
10 Dec.23 (M) 0830-1015 Parallel FEM (2/3)
11 Jan.06 (M) 0830-1015 Parallel FEM (3/3)
Jan.13 (M (National Holiday, No Class)
(
(

o b

)
)
)
)

)
12 Jan.20 (M)  0830-1015 Hybrid OpenMP/MPI (1/2)
13 Jan.27 (M)  0830-1015 Hybrid OpenMP/MPI (2/2)
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i AFE
HORAF A A 5 —

2020422 A 21 H (&) ~25 H (k) IZEINZZ#KE: (National Taiwan University, NTU) 'C
B < 7e TEIF BRSO 82k Taiwan Mathematics School 2020 : Parallel  Finite
Element Method using Supercomputer ] > (F:f# : BIZ# AL EA4F 58 1 .0> (National Center for
Theoretical Sciences) °, B K FAEFHRILM o 2 — ) ([ZHOWTHIITT 2,

B S7Z O C ORI 2015 4F 2 A B Z OREICERE L T D208, 3 130
KR o 7 — R ERE (Memorandum of Understanding, MOU) % Hi v 231>
LTS BN L & S KRB D PAE, OB IRE ST e, ZhUE, R BER
FHLPHKEH—DAR2 R TE WD TH L, AEPHRIL 2017 4405 BIF Him
BHEMFFEH .0 (National Center for Theoretical Sciences, NCTS) D {72V, [HN7 223 KB
BSEHRRELNOZHE LZIT ANV EDOBERN -7/, HERIERES Y ¥ —L
NTCS (% 2018 4 1 12 MOU % #iifi§ L 7=,

AL DONZRIL 2019 FLEAFHNC TN U7z, BHAHEdiahe I ORBBe s S T R e R g
HFEMPEER) o Ca—2RET 747 U ARREER T (A 22 ©a— 2 BEEw) o
A7V y R8s a s ©a—7 4 o7 CRER LARIPERERGR LR R NS4 RS
HBEAM] Y EFRBRONETH Y, 2017 FENPDIGFETEM L TV D720, FrplZ28EHITELIC
FEMid D LM TEI, WH 105 /%14 2+ (=245 FffH) CTHEML TV D FHo0#ERE,
KR T XTS5 A (50 93%x7 =~x5 A= 29.2 BfH]) THEME L7z, T DZITHE DK
Ml +3ce DX Liedy, EBITIE25 H (K) D 1400 TTEONEEKET LT,

TRty o BEfRE & LT, MRx RBFEET O I 2 b—y g VSTV D
ABR#E#YE (Finite-Element Method, FEM) (22T, —KJt + =K iE & AMRE I 2 %t 4 &
LC, Tl b Al imn o, AN 0 s T AOEREE T, dy—RIFTRAME
REDEDEROEO THRBEE/ML, T/ IIVOREREFEK LIz, TnrI7I0 7%
FZX, Yo g —0 ITKREBBIFIA— R—a B a—F A7 A (Oakbridge-CX, OBCX)
°) ZfA L7o, OBCX 132019 4 7 HIZEM ZBAkA L, 4542 2 Intel Xeon Platinum 8280 725
WS NDRIE /) — K& 1,368 /— RE#H L T\ 5, FEhE L7 F8 A & RN 3R < #e iy
L7ZHP TR Z LN TE D,

AN, REARZIHFICHESA 2 A 170 () CHmS20cabET, 221 H

(@) ~25 8 (k) (B, Zhid:

! http://www.ntu.edu.tw/

2 https://sites.google.com/site/school4scicomp/2020-a-nk

3 http://www.ncts.ntu.edu.tw/

4 http://nkl.cc.u-tokyo.ac.jp/19w

5 https://www.cc.u-tokyo.ac jp/supercomputer/obcx/service/
® http://nkl.cc.u-tokyo.ac.jp/NTU2020/
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O FERICPET 2 &, AXREPHERLRY, FREOHRMEZIGTE 5720, HEED
EFR—Ta B ERD
@ LREZETIEYD, —ROER~ORBEIRNRICHZOND

WO BRI B ST, BEENT 18 L DISEE N DT, A X 124 ICHEY, B EI
BLIEDIIRERN G 2471257, RLEHEPOIIE (20204FE5 7 H) HifE T 285
An S YAV AEGHEDOFE T, BB AT THAH O 2 A 17 B226 3 A 2 RICIER &7
0, TS OB oo =N EXR#RE L QIR0 bRk 9 TH D,

1 P -

[Data____[Hour ____[Content [l Date __[Hour ___[Content ___|

09:10-10:00 Introduction (1/2) 09:10-10:00 MPI (6/6)
10:10-11:00 Introduction (2/2) 10:10-11:00 Exercise
11:10-12:00 FEM (1/6) 11:10-12:00 Exercise

Feb.21 (F) 13:10-14:00 FEM (2/6) Feb.24 (M)  13:10-14:00 MPI Practice (2/3)
14:10-15:00 FEM (3/6) 14:10-15:00 MPI Practice (3/3)
15:10-16:00 FEM (4/6) 15:10-16:00 Exercise
16:10-17:00 Exercise (Optional) 16:10-17:00 Parallel FEM (1/4)
09:10-10:00 FEM (5/6) 09:10-10:00 Parallel FEM (2/4)
10:10-11:00 FEM (6/6) 10:10-11:00 Parallel FEM (3/4)
11:10-12:00 Exercise 11:10-12:00 Parallel FEM (4/4)

Feb.22 (Sa) 13:10-14:00 Parallel FEM 13:10-14:00 Exercise
14:10-15:00  Login to OBCX Feb.25(T) 14104500 OPeNMPIMPI Hybrid
15:10-16:00  MPI (1/6) (112)
16:10-17:00  Exercise (Optional) e ey | SrilEIR Ak

(2/2)

LSRG 16:10-17:00  Exercise (Optional)

10:10-11:00 MPI (3/6)
11:10-12:00 Exercise
Feb.23 (Su)  13:10-14:00 MPI Practice (1/3)
14:10-15:00 MPI (4/6)
15:10-16:00 MPI (5/6)
16:10-17:00 Exercise (Optional)
BERFPOIE, FANMEIDES LEHICY [TZ0O X 9 2R ARSI ST 252 )
EWVI R B o7, BINFICIER IR T & 5 2B Ry TR ISR O O R 3 [REE - iR
P2« AR PREEHE OB 2 IR 1T L 72 e-mail 2325 S 31, RS U 728G ph ik ie#h oo vh ¢35 fE S v iz

St « MESE~ A7 (Surgical Mask) ZHEHT 5

JRWNEET, ZiE A TRl CTER 5

HEOBELZT THRRICHET D

], THhONZERNIIRIE, FHROT Vv — Wl EE LT T 5

® 060 6

EV D KD e T ERFEBITATDIL TV 2, BT L TTOW iR T b IR AE OBRIZ L TRIR
SNz, FEHENEBBAETIS, BARTIHIEENEGHEHIZINED, 2 424 8 () (2, BB
Me, BENSORITE (BEEXEELET) 2L T 114 B O EE, ~ 227 &/,
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&2 MO BEGF DT O, IOV LAENERL TV ORI 14 AFEEICHEL L
(o TR, ARIOF 2 G v A L ZEYYERRICB W T, AEIEHR TR bk
UE, &L THRFNLERIN TS, BOEE 7203, HHEME L CRTReTICH
REFEC TS EWVWIROVEEDL b D%, thaxipb ZATRHEDLZENTET,
KRERFZEDND 3 » APPRIR LD, FERICHSTLZ OEMNAOFEENF v 2L L8
fgo?‘:o B E A TR OMER B X —F RO HE b A T4 U TEBSNTED,
S2b AT AR ED BN TWD, B2IE, 10 AL EOREREZMFTICA 7 74 > Tl %
L7=Dl, REFERDEZ ThoTo, BIE T AICEBTHEL CWev L FaT - A=
TN T 0 75 v T OERHERT O ARFEIIF I LR T LE ST, TNHOIFEIRHER S
NHHBHKDZ L %=HT- T, Staying Home DfFEH Z %> T\ 5,
AREFHEROEMIC Y 7= - T ERMSER (ENEBRT) 246D, BREOERICIIRE
BMGECR o7, ZOHEEY TRSEILE L LIP3 RETH D,
HERREERAZEREEESE]  asovenmos

i EXWR BRES e
HELSWEERNEH

BB WERAZEEE ReBEREEE HS 2 HEEEECRREEE

FARBREELE
AX B BRREE/ ;
i BEREEENR RS EER Wit E R
EERRIAE ERBZI4E
i EHEHIK2R EHEMIK1-2R AT REERILR

Es e g%ﬁ!amﬂn TEXEE o twMMMY THEANNNEEE o BXOFEEHMEREN SN
0] 2 EXHoEaN, - EMOSERS & m\SEEERERNRO
EXEERE S & & ; AR REGERERIT D
° Hgmmgggq: giEEi o BRAERPETREREIAE B SHE/MMEENE—* ; B
A - TN INEL BRITRENEENRREEE "R HIRFWEEAR - WUBIRITAE

ik HRNERS . - WiR1922kiETHHE -

E & WI1A -
* APUARBEZNRMEN o pAMAEE S PEEELRF
» MFESPRRTEMERS & MASDREEHE - TR
ARERR. BARARTL TEWIA-
FERE  SERETEGICE o HEMRENAETHRMMTEIRN
BEZEWNMMAZRER -
o MEESPRRTERERDLHE
1116 - SERRENAEEE  DE
T REEN -
E; WM AE 485 LS i T 0B A W30

q’g&ﬁﬁﬁ‘iﬁ?&ﬁﬁhil} ﬁ!l:,\fm ﬁ wencicger  EMEHREERNNR (1922 -

1 B R TR A R D O RS IR - R ﬁ%)ﬂ%mﬁ'ﬁ%ﬁ

X2 % - BEER

7 http://nkl.cc.u-tokyo.ac.jp/NTU2019S
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HooE B OIH

1 AR, K Z—DR— 3 —ar ta—F— 27 AOFMEHITE > THEZERIERD
et e DML LET,
2 BEHATRICOVWTIYFREZES TRESETWEEEET,
3 BT LB RS IS LT, MEBRETIEZITY) 222 1,
4 JFREAEIIIFRICHIRRIZH 0 FR-AD, VI —XInET L2 LB £,
5 7al7A0ORFNPKERDEGE Rl HE#B225) 13, AT —Hosziil L,
P o Web ~N— VI 2R Z2BE L, ZOURL Z5HT25L5ICL TSN,
6 JFERRIFBEZICL TSN,
7 EREE, RIS B0 SHER B 5 TFORE I 9RA o b aEREL L, FIFEEDIT
VP EN A 2. 5em LA EZEIF T, #iE 21em, A 14em 12725 KO LT &, A4 P A4 XD
BrAaEB 5 YA RITHi/N LT A ERRO YA X2 D 512 LTSN,

PFEC, PDF B (7 # > MEOIAR) D552 FE % 5B A — /L2 T uketsuke@cc. u—tokyo.
ac. jp ¥ CHEHBEAVE T,
8 BRIFRITRAL XA,
9 HINhEERIX, Kt Z—DWeb N—Y EThfisE TV =rmE 7,
TENRDDHEIL, 1 XA MICOE 50 HORBIEZE L EIF £,
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