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e
s=(22)
> ADZOOOfi'ﬁ"ﬁfﬁ Applications

v’ GeoFEM, HPC-MW '
GeoFEM, HPC-MW etc.
v Bk 22 L —4A, Flat MPI, FEM

> IR LY Sk, EHTIRIR
v JJ)LF3ay7, GPU
v INAT)ykili 5
o MPIETIHalEM=EYFLNF=HY- -
« RITHLEE
v CUDA, OpenCL, OpenACC T 1 1
V IRAMRARG— )L ITOHY Ry — LA W
. KY—EBOHEHM#IE

Fortran, C, MPI, OpenMP ...

Vector, Scalar, MPP ...




Hybridifi 5| 79339 €TIL
MPI + “X”

core

core

» Message Passing
v MPI
» Multi Threading

¥ OpenMP

v' CUDA, OpenCL

core core

core core

memory
memory

core core

memory
memory
memory
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http://www.top500.org/

National Supercomputer Center
in Wuxi, China

National Supercomputer Center
in Guangzhou, China

DOE/SC/Oak Ridge National
Laboratory, USA

4 DOE/NNSA/LLNL, USA

5 DOE/SC/LBNL/NERSC, USA
6 JCAHPC, Japan

7 RIKEN AICS, Japan

Swiss National Supercomputing
Ctr. (CSCS), Switzerland
DOE/SE/Argonne National
Laboratory, USA

10 DOE/NNSA/LANL/SNL, USA
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June 2016 List

Sunway TaihuLight - Sunway MPP, Sunway
SW26010 260C, 2016 Sunway

Tianhe-2 (MilkyWay-2) Xeon E5-2692, Xeon Phi
31S1P, 2013 NUDT

Titan Cray XK7/NVIDIA K20x, 2012 Cray

Sequoia BlueGene/Q, 2011 IBM

Cori Cray XC40, Intel Xeon Phi 7250 68C, 2016
Cray

Oakforest-PACS PRIMERGY CX1640 M1, Intel
Xeon Phi 7250 68C, 2016 Fujitsu

K computer SPARC64 VIlifx , 2011 Fujitsu

Piz Daint Cray XC50, Xeon E5-2690v3 12C, NVIDIA
Tesla P100, 2012 Cray

Mira BlueGene/Q, 2012 IBM

Trinity Cray XC40, Xeon E5-2698v3, 2015 Cray

10,649,600

3,120,000

560,640

1,572,864
622,336
556,104
705,024
206,720
786,432

301,056

93,014
(=93.0PF)

33,863
(=33.9PF)

17,590
17,173
14,014
13,554
10,510

9,779

8,586

8,101

125,435

54,902

27,113

20,133
27,880
24,913
11,280
15,988
10,066

11,079

Riax: ERNTERE (TFLOPS), Ryeq: E—2148E(TFLOPS), Power: kW

15,371

17,808

8,209

7,890
3,939
2,719
12,660
1,312
3,945

4233



Top500IZRAR—/\—arEa1—2ND KL UK (2/2)
v 201611 A IR, TopS00IZfB&EHSNn=L XA TLD 5L, 862 X T LIXGPUMMICHHE

#60:NVIDIA, 1:ATI-Radeon, 21:Intel Xeon Phi (as a co-proc.), 1:PEZY, 3:Intel

/INVIDIA combined, 10:Intel Xeon Phi (as a main-proc.)
vV 86 AT LDTIEIL—EMEDIEH DT $E80,277 core/system

VLTS24 LT=F

m

E

M Sunway TaihuLight(93 petaFLOPS) [£40,960/—Fk . &t

10,649,60037 . SW260107 A+t H(£4MPEs, 4CPEs (26037//—K),
v 25D Tianhe-2, 5L Cori, 64 Oakforest-PACSI(Zintel Xeon Phi. 32D Titan& 84t

M Piz DaintlZNVIDIA GPUZ% 2 &,

9 TIZGPUKMIC (accelerator/co-processor) & & L=l hrp S
NTOCZFR'BT—FTIOFAERITGYDDOHY. §HEIC
0)1'25[1(31%1.(&%:@3%—((/\%)

— CUDA, OpenCL, OpenACC, OpenMP4.0....

— PEEICEEAR, (B I—T142 T DELLY,
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08 09 10 11 12 13 14 15 16 17 18 19 20 21 22

Hitachi SR11K/J2
IBM Power-5+
18.8TFLOPS, 16.4TB

| Post T2K
Hitachi HAB000 (T2K) Oakforest-PACS | g ;LP .
AMD Opteron Fujitsu, Intel KNL ol '
140TELOPS, 31.3TB 25PFLOPS, 919.3TB ?Ij"'ij( '

Oakleaf-FX: Fujitsu PRIMEHPC

FX10, SPARC64 IXfx
1.13 PFLOPS, 150 TB

Oakbridge-FX
136.2 TFLOPS, 18.4 TB

F—AfEN - 3aL—ay BRezdblﬂsh,PSGl |
BER—/A—artEa1—% roadwell + Pasca

1.80-1.93 PFLOPS
b

Post FX10
50+ PFLOPS (?)

Peta K K computer

Post-K




F—AEE 2L —a e R —/\—

aAEa—432 R T L :Reedbush (201647,

« VRATLIERER

~)

- SGI

* Reedbush-U (CPU only)
— Intel Xeon E5-2695v4 (Broadwell-EP, 2.1GHz 18core,) x 24wk
(1.210 TF), 256 GiB (153.6GB/sec)
— InfiniBand EDR, Full bisection BW Fat-tree
— VAT LEZR: 420 /—F,508.0 TF

» Reedbush-H (with GPU) (20164 E R &V 5 ER 18

(I LH

AR F E)

— CPU- *%E!):Reedbush-U & EI#k
— NVIDIA Tesla P100 (Pascalt#{{ GPU)
. (4.8-5.3TF, 720GB/sec, 16GiB) x 2 / /—F
— InfiniBand FDR x 2ch, Full bisection BW Fat-tree

— 120 /—F, 145.2 TF(CPU)+ 1.15~1.27 PF(GPU)= 1.30~1.42 PF




5K

o mvameee POSE T2K: Oakforest-PACS

« 20165 12AH1

= ER R

« 8,208 Intel Xeon/Phi (KNL), E—%418E25PFLOPS

=2 LTEMNMEE

E_f‘[‘,jﬂﬁ;tn HPC R % (JCAHPC: Joint Center for

Advanced High Performance Computing)

HURAEEHER

FHEEI—

- RREKRFRHERE 57—

s HRAKFHFVYUNADHERAFFERER O 2—AIZ, W&F‘ﬁl@%&
BEARINELES>THRETTAR—/N—aVE 21— 3V RTLEZEREL, =
SimDRIRES e EE B EE - EE T 51O DM

— http://jcahpc.jp

JCAHPC



http://jcahpc.jp/

Key-Issues for Appl's/Algorithms towards

Post-Peta & Exa Computing
Jack Dongarra (ORNL/U. Tennessee) at ISC 2013

» Heterogeneous/Hybrid Architecture

» Communication/Synchronization Reducing
Algorithms

» Mixed Precision Computation

» Auto-Tuning/Self-Adapting

» Fault Resilient Algorithms

» Reproducibility of Results

j> RELYVERGTF1—UIDWELGSES, 11— —%
XEITH-ODIL—LIT—IDEEELEF D,
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« KRR ZAL—2aVITELI-5OBEEFRICREL, EFEDH
|_¢._lw DWET7IVT—LavRAERSATIVE TMHEHEZETE

TIRIREZZERT 5,
— ppOpen-APPL: &FEICHIGLI=MFNTOT S LEAEDI=HDSAT T E
— ppOpen-MATH: BB EL FiEICHBOMIERRE AT E#
— ppOpen-AT: HE=HEMEAED-HDOBEF1—=29 (AT) 14E
— ppOpen-SYS: /—R@E(E, M IEHEEICERET 55173

FERR4F11RICILFAT ISR ZRAIFTIZE T IL—T DR FELf=ppOpen-
APPL, ppOpen-AT, ppOpen-MATH®D B 14 8EZ 22 (Ver.0.1.0)

— http://ppopenhpc.cc.u-tokyo.ac.jp/

— ¥ERE255%11 A(ZVer.0.2.02 5

LR26E11 A ZVer.0.3.02 B

LR274 11 B 1ZVer.1.0.02
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http://ppopenhpc.cc.u-tokyo.ac.jp/

A7 2VBRERNRET HRERIEFE

User’s Program
ay B by e e
ppOpen-APPL FEM FDM FVM BEM DEM
ppOpen-MATH MG GRAPH VIS MP

FEM FDM
ppOpen-AT STATIC DYNAMIC
ppOpen-SYS COMM FT

ppOpen-HPC B p O
Qan"

\‘.' 3 \ .\‘

AREFERE

Finite Volume Method

Finite Element Method Finite Difference Method

BRERE BB ERE

Boundary Element Method Discrete Element Method
BEM DEM

Optimized Application with
Optimized ppOpen-APPL, ppOpen-MATH

15
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Sediment
xK\

| g
| Sediment (FEM-mesh)
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X / ] C‘(_)_EJ Ig_r_\
Earthquake Seismj, Waye
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20 km +

Basement-|
(engineering
classification)

Iu

M
&5
=
)
i
)‘“{k
\I
m

Buiding E=3

—

hE R EDIERE (FOM) &, FITHESE

FDM->FEM® FE R THEATE
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Seism3D+ (composed by ppOpen-APPL/FDM)
LI Dt B IR NGB LRI T 5= DERFEEFDMT 1)

V. RE
p%: aaxp+80yp+aazp+fp ’ (p:X,y,z) o > 7]
ot OX oy oz f: 5+ 7
o
oo, (v, oV, ov v, v, Ao W- Lame S
=M L+ 25 +u + . (p.a=x,y,2)
ot ox oy oz oq op

FrontISTR++ (composed by ppOpen-APPL/FEM)
BHETARCL R I TEDIBERE T AZRZEFEMT T
M ﬁ%fﬁu

o 200 R mamEAsi

mABEBDETE AR (LSeism3D+ < FrontISTR++




Hv 75547 3!)ppOpen-MATH/MP

ppOpen-APPLSA 73 EMNYR—r B8EEE F % (FDM, FEM, FVM, BEM,
DEM)ZEICEBEINBZEBOT7ITIBOETIVES, T—4EZE, T—42LTHBD
-ODFBERAHYTT—

User’s Program ppOpen-
[ [ [ [ [ MATH/MP
FDM
Model
%&

ppOpen-HPC

Optimized Application with FEM BEM
Optimized ppOpen-APPL, ppOpen-MATH Model Model 18




M SalL— 3 NEE

Seism3D+

ppOpen-APPL/FDM

Velocity ppOpen-MATH/MP

FrontISTR++(1)

FrontISTR++(2)

ppOpen-APPL/FEM

Overview of the coupling simulation

Displacement —
. Building §

(north to south)
Y

(to underground)

X (west to east) S
z [ - N Y N

FrontiISTR++

Building
vibration

Overlaed reion

FrontISTR++D#&F
BX70€R(64T7ALEADER)
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514560/ —k @Oakleaf-FX ( : 2560/ —K . FrontISTR++: 2000/ —F)
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Seismic wave propagation by Vibration of K computer bldg.

(Red:P-wave. Green:S-wave) by FrontISTR++



AIfR{EAZ 423! ppOpen-MATH/VIS

s IRV EBERRFER
[Nakajima & Chen 2006.

—ESEFRHN— 3V NHEH:
* UCD single file
» ToUbTH— L

—T2K, Cray

—FX10

— Flat MPI

L= KRR

= 5

15| A]fR1E 2

ZEDK

4

0pOpen-MATH/VIS-FDM3D
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Simplified Parallel Visualization using
Background Voxels
[KN, Chen 2006]
* Octree-based AMR

 AMR applied to the region where gradient of field values are large
* stress concentration, shock wave, separation etc.

* If the number of voxels are controled, a single file with 10° meshes is
possible, even though entire problem size is 10° with distributed data
sets.

22



Example of Surface Simplification

I(T{ia8|84t ') N 50% reduction
, r’s ' ‘~ 5

95% reduction
(594)
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MRBN-ER
- ER KRB

— Lawrence Berkeley National Lab.
- B/ EXRF
— ESSEX/SPPEXA/DFG, Germany

— IPCC (Intel Parallel Computing Ctr.)
- BR

— KRELZIaAL— a3 ~DEFE
« CO, i FETH, M MiE
s FEHYE, WEIaAlL—3Y
* ppOpen-AT, ppOpen-MATH/VIS, ppOpen-

MATH/MP, #RF2 )L/ \—E#

« HITAIS 4T3

— EMEWS (2012,13,15)
—-mE=(BKRKtEUE—), &
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SaL—33> (MPI + OpenMP) D& KL FRNEIRER,

« Qakleaf-FX®DF|
« Fortran|Z kA&

. :)pOpen -MATH/VISZ=F| 9 % aIf1k (Paraview(s Ff

s BT@ETOFASDFHATEXE and Excel)
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D T
MEDNIBITNT= | momse o DAY = S

(E=pCT) DEFREIZE 1L

oT oT . o, , aq, , 9,

oC—+V.q=S - pC
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15,
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S
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T:-YMEDEE [K]
o YEDEE [kg/m3]
C: 8B D L2 [J/(kgK)]

q: 2R [Wim?]
S: &R [Wimd]
kK: & DEREZ

& [W/(mK)]



B AEXOEERE (2/3)

AX
ATERFIISATERIBEREZER (H(EI2XT)
W, LB, BRERNTEMISHLTE—HRDE Ay o O O
&% G Lo ’!ETBEPHaE’J?E?F%%%EFHL\%) LI T i LI
EEEREL TV MES (T EMAMUEG)) ICERE, |
= BRE LB B . R
O ® i O
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RAZB AR DEERE (3/3)

B (LEulerf5f# A CTRERUE T 4&, ROBR . Ax .
ATYTDREILTDELITKDLNDS,
oT 1 (o0q, dq, Ay O O O
e TS T T T,
ot pCl ox oy l i1, j+1 i,j+1 i1, j+1
-I-next Ti’j B qx—1/21 T
O @ ! O
T .. T ..
I+1/2] —1/21 i, j+1/2 ,]-1/2 i1, | i+1, ]
x qy qy _Si j tqi’j_llz
p., ] Ay | y
% -I-next . . .
Ti—l, j-1 Ti, j-1 Ti+1, j-1

I+1/2] —1/21 i, J+1/2 i, ]-1/2
x qy qy -9
A )
10|J 1] y
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S 7 IILa—KRTEHE T ARE

3RT DT EMRE (M) DHR
ICBVRZEWV-IRORE LR L
/mleo){K*) l’) jj—%%%)

FTEMEE (FEF = %0:64 X 64 X 64)
Ax=1.0, Ay=1.0, Az=1.0
X=0.5~63.5

Y=0.5~63.5

Z=0.5~63.5

ZEDEREE
X=28~36, Y=28~36, Z=28~36




H> 7 )La—K (main.f90) M A4 > B & ER 5

program thermal conduction 3D
use global var
implicit none \ SA—N\ILZERIFIEDA—ILTEE. YT IL—FIF
integer:: CDEDVI—I)ILEFUSeTAIET. FTA—NIILEHEZRE,
double precision::
call start parallel ]- mpi_init

call load_param 5’1~*B77/r)b75\65+%i/\7>‘ SEiiHrH (BFRE, TOERHF)
call allocate array LA IAATZ NG A—F2ZEICES T AE

call initial conditions < =n
mtime=0.0d0; nstep=0 MEEOUHREDORTE

do nt=1,ntmax H%FEE]%EOD)({“/)I/—j

mtime=mtime+dt
call kernel 1—%53_‘\ “K%O)n'rﬁﬁﬁ
1f (mod(nt,nfreq)==0) then
1if(rank==0) print *, ,nt, mtime
nstep=nstep+1
call output (nstep,T) <« E‘|‘%ﬁffﬁ§%®77’r)bﬂjj}
endif
enddo
call end parallel < n“j_ﬁna”ze
contains




TR N\SA—FFHTER 774 )L (input.dat)

32 32 32 'nxmax nymax nzmax
1 ! nbuff
2 2 2 lpxmax pymax pzmax

1000 100 ! ntmax nfreq

0.1d0 ! CFL

Y4
b3
X
Bz L EEf=&

pXmax=2, pymax=2, pzmax=2
(£870OtRX)

170X Y=Y DEFmEi(x,y,z)
HEE DR F R (>=1)
MPIZ Ot X#(x,y,z)

AL LATYITE, HHARAZYT
H—>528(<0.5)

FHZIEXEX

=&

pxmax=4, pymax=2, pzmax=2
(£1670€RX) 34



3 R2)TR274 )L (job.sh)

#1/bin/sh /—F#, MPI70+X%{, OpenMP
ALYRFHIFEEICTERETED,

#PJM -1 "rscgrp=tutorial"

#PJM -L "node=2" < /—F#

#PIM -L "elapse=00:15:00"

#PJM -g gt00 MPIZ7 O+t X%

#PJM —--mpi "proc=8" < (input.datTH& 7 L F=pxmax*pymax*pzmax

DELEHLESDZE!)

export OMP NUM THREADS=4 OpenMPZl/“JF\%fﬂK:lG)

export PARALLEL=4

rm ./results/* E0)1§u-t$(j:, 870DtZX4Xl/‘yI:
mpiexec ./original =327 EA9I 5155, 1637/
/—FR1IEDT, /—FEUI2E4 5,




Y—RI27MILDEE(RH

Oakleaf-FX® /home/c26050(CLecture 20170301.tar.gz&lbyd
IJ7AILABYETOT. HEEHIE—LTEBL TS,

cp /home/c26050/Lecture 20170301.tar.gz ./

tar xvzf Lecture 20170301.tar.gz

cd Lecture 20170301

ls

.original 2.with vis 3.with prof txt 4.with prof excel

o® o\© o\©

o\°

H

Lecture 20170301/DHH

l.original/ AIVSFHILDOYH T )ILa—K

2.with vis/ ppOpen-MATH/VISZEEZ L f=a—Fk

3. w%th_prof_txt/ JO774I)LIL—F U FFEEL-O—K (txtH A)
4.with_prof_excel/ FOoourALIL—F%EEHLI-0—K (excelHH)




1. YT ILa—FDEFT

1. 1. Original/o)Ejmcompile771f)|,§§.ﬁ-

% ./compile

2. 95E, run/DRIZETI7M I original BNERL, runlZFE,

O

% cd run
5 1s
input.dat Jjob.sh

INDA—REETE F

ANI7AIL

DaTdRYYTs ETI77AL

original results/

TEERENH
T4LIK)

3. \YFUITEFTTHE (DadRY) I CEEETH70RA# L input . dat
THELE7O0EA#Mpxmax*pymax*pzmax&E—BIEAHIE!)

% pjsub job.sh

[ZVtkI 7LD ASN TS T EZEHERR

4. EFTHMEE T LI=5results/DH



l‘\gl

STEHEEOE 774U (out_temperature.1.vtk~out_temperature.10.vtk) %
BHDOPCIZA ™ A—KLT, ParaviewTRIfRIE (RF vy T ayk, 7= A—
va FE) LGSy,

ANT7AI)Linput.dat@bWIZOITRIY TR job. shxrHHEIZEETHRAT
ETRELGEIV, WBFRH, TOERH, HAT7MILBELFEOLTTLHEHE
MNELLGYITELDTER )

lll ParaView

38



Paraview|Z2UL\T
ParaviewDEELUL iR BAIZLEREADT. &

S TRERLTZELY,

1. Open FileTI74I)LZEIK 3. Slicez#fLT. BEApply=#H 7,

iy
= v

€102 Fleca

2 BE» T Ean L ]
s ¢t e BE G ae
Fearat B 1
S v wEole

(;T\..‘o Y =] I

L4465 2 FoSG

2. Applyzif9 (DLELDD)
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ppOpen-MATH/VISTEIR{ES 4273 D F| B

SAEMNKIREILT SE, STREICHERAT AR FRABDEXRIZIEMLTLESIO, AIE
IEZITOZENEHLLTE-TLS, ppOpen-MATHIVISSA TS EFESIZEIZEKH-T, YiE
=D HENEDOLGEE T, FEENEONGZEEITHENVMEFARFBTH AITES,

NNV —D DBEF IS FT : http://ppopenhpc.cc.u-tokyo.ac.ip/
{FEH/ v — : ppOpen-MATH/VIS ver.0.2.0
FEXaAROELWW VANV AEFII AR/ \vIr—oxa o rO0—k,
REE XTI 2.with vis/ppohVIS/TALIRIZA DV RAM—ILEHT, Y—R
:_P':%igiﬁﬂo
ppOpen-MATH/VISEBA 71774 )L :control.dat
[Refine] M EREFERE Y >3 >

AvailableMemory = 2.0 FIFARIgE A E)B®=E (GB) not in use
MaxVoxelCount = 10000 Max Voxel #

MaxRefinel.evel = 20 Max Voxel Refinement Level
[Simple] ERIEHIEEREY >3 >

ReductionRate = 0.0 RE/ Y FHIBE


http://ppopenhpc.cc.u-tokyo.ac.jp/

ppOpen-MATH/NVISS 47 5" DEEH|

l.original/main. £90

program thermal conduction 3D
use global var
implicit none
integer::
double precision::
call start parallel
call load param
call allocate array
call initial conditions

AUoF DY TILa—kK

() &9 5% &, ppOpen-
MATHNVISZA7SVBRDEE
DY T IL—Foa—)LEHE

ATWBIENDIB,

2.with vis/main.£90

program thermal conduction 3D
use global var

'!C-PPOHVIS-s
USE PPOHVIS FDM3D UTIL
!C-PPOHVIS-e

implicit none
integer::
double precision::

!C-PPOHVIS-s

integer::nx,ny,nz,ierr,L

TYPE(PPOHVIS_BASE_STCONTROL) PCONTROL
TYPE(PPOHVIS_FDM3D_STSTRGRID) PSTRGRID
TYPE(PPOHVIS_BASE_STRESULTCOLLECTION) PRESELM, PRESNOD
CHARACTER(LENZPPOHVIS_BASE_FILE_NAME_LEN) CTLNAME , UCDHEAD
!C-PPOHVIS-e

call start parallel
call load param

call allocate array
call initial conditions
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2. H27)La—Fk with ppOpen-MATH/VISD E{T

$ ./compile

2. 5L, run/DHIZEITI7ZAILwith vishER, runlZFEE,

o

$ cd run
$ 1s

control.dat input.dat Job.sh results/ with vis

ppOpen-MATH/VISFH
ANT7AIL

3. INYFUITEITTEE
% pJjsub job.sh

E£TIT7MIL

4. EFTHME T LI=5results/DH

1 ZINp77AILDHE ASNTWNSZ EFHERR



NC= B

EE 2

1. STEHEDOH AHT7AIL (out_temperature.l.inp~out_temperature.10.inp) &
H5DPCIZA S O—KLT, ParaviewTRIRIE (RFyToavk, 7oA—
23 F) LISy,

2. ppOpen-MATHVISD AN T7A)bcontrol .datZFBEHHICEEZHZ TEHEL
EELY,

AIoFIL with ppOpen-MATH/VIS

20 40
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Paraview|[Z2UL\T

&= 1. Open Filemsinp 774 ILZFFCERICH TLS
BN (EIAVS UCD Binary/ASCII Files 1%

WY —
/b\;&o

o 2. Apply—Slice—Applyz=iLf-%&. L& IZH D
TILE A= a—mibltemperature 1 E 3R,

3. LERDPlay R AV M7 ZA— 3> DIERE

File Edit Wiew Sources Filters Tools Catalyst Macros _-felp

%z% BEoa ? &R x Farwrs w  AIRESCDTINF DA A—DRTRAEDE
050 S Ce | @ temperature - - | [Burface <« -]

] € .h @ @ @ : oot 1 0 @ O ° E%ngj—

Pipeline Browser X | O Layvout #1 X +
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2027450 F A

AN TIATSLEEEL, 1T, AIRIENTELLIITH-TLDE, KYUE
BHEDINIA—FELDZESIZ, Oa—FORFEIELZTULVWLEELH D,

07743 (XEEREITY—ILTHY, BBMFEVEHLOBEEL, Zn(2Hd
HEfE, N—FOzT7DEHRE, JO0J S LETHORRIBEHRZINET S,
DFY, JOTJ7ASFFRATHET, O—FDO P TEITHEORMLRYS
TS TS BN Z RN T CEMNTAIREE LS,

Oakleaf-FXTIXFHELTERTAT7AINA A —ILENTEY, KiE

EBETIXENZFR TS, DT OT745&(F, TATSLDEERELGE
MEBLAN, T7OT7A4T7DFENVAEVLSEKRTIE, BRZEHLALY,




Qakleaf-FXTHIRATEA7027745(1/2)

FLWVFIAAEIZOVDTIER—FILIZHESS T AV SR
https://oakleaf-www.cc.u-tokyo.ac.jp/
(Oakleaf-FXF|AABXZBER—FIN KX 21 AV MEESTOI7A/SFIAFSIE)

X

FTOT745( TXFRAMCSVH )
> 1BIMEITT, AFEXBEDEKRER(MEUHLEIZ, F86MH, CPURER), MPI
g, /N\—FOT7E=REHTUINE,
o FEZPAT1R1E (Excelfsi FH (Windows/Mac) )

> TRIMEITT, N\NTA—T 2 REHR, AEUIEIR, SIMDIEH, Fvvi 1EH,
CPURFEIEHR, i H1BEH, /\TURIFH, BHEEHREZ, 208, 05X E

B/ITINE,




Oakleaf-FXTHIATES7077145(2/2)
I 07745 (XA A) a2 PAR] f2 1t (Excel{sf A (Windows/Mac) )

1nh

(AR
1
L]

=10

FEI B it Dot == @ Trtmrad Mo == 1

AT B rula LTy B3
LTRSS
o4 mw

Mumrary- Geche

[ T Er=eye— Eromyerars
s | BTRE | eS| asiee S s S = oww mk mw mw =W mw o me

=
LISl a SRR LIDS Sl a SRR
e Er— Erp—
o -
L& rria AR s rvia s AR
FEe— e
O 3
- I ——
) ranwm
JEr—— T— dmaenz | smanz | soesam || amesas S e i e i = o—
= o = = e T BRI ESToEaAE  BETCEAARE S
B camtes | smres | woamies | seres | . O R T - T~
hes I b e e B e e el ]
scamies wamies me == soamres
[

ampEs ATacsdyE (SERNE  aSEEEAE
[

[r— A tEsTEaNE
= =
aramies | cmies | secmies [ cmies e | wrzmies | smies | scomres [ ceies =
o oFayE | ThrawE | mhrkre Anarwe s s




20274505 AE

l.original/main. £90

DEREH GEHIO2743)

3.with prof txt/main.£90

program thermal conduction 3D
use global var
implicit none
integer::
double precision::
call start parallel
call load param
call allocate array
call initial conditions
mtime=0.0d0; nstep=0
do nt=1,ntmax
mtime=mtime+dt
call kernel
1f (mod(nt,nfreq)==0) then

program thermal conduction 3D
use global var
implicit none
integer::
double precision::

call fapp start("pre",1,0)
call start parallel

call load param

call allocate array

call initial conditions
call fapp stop("pre",1,0)

mtime=0.0d0; nstep=0
do nt=1,ntmax
mtime=mtime+dt

FEZPARI R 1L (ExcelfE ) DG &
(4.with prof excel/main.f90)

LY I IL—F B ESIB(XFHDH)
[TRGTLAREHRICEE,

call kernel

EHAIL7=L \EE. Gl
XE)ZERY I IL—
2 CHS.

512D 1D HDXFS
(IEE)E2D06HD#=F
(FHESFFE THE, 3D
Bo#HFFEFAalzLTL
=&y,

call fapp start ("kernel",2,0)
call fapp stop("kernel",2,0)

if (mod(nt,nfreqg)==0) then
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3. YT )La—F with FTOT77435 (THFAM H) DETT

1. 3.with prof txt/MDHDcompiled7AILZERIT
% ./compile

2. 5L, run/DHRIZEITI7AILwith prof txthDER, run/IZFHBE,

©)

$ cd run

5 1s

conv input.dat job.sh prof data/ results/ with prof txt
JO77A4ILT —3 LA TJAJ7AILT —75 ps
2T DT AL IR =tro7 AL

3. NWFCATETTHE

% pjsub job.sh

4. BTN TLI=G, prof data/DTAIT7AILT—3&TFANERT H1=0HIZ,
convI7AILEEIT, §H&output prof.txtNEMIND,

% ./conv



4. T )La—K with R PARItR{E (Excel{E ) D E1T(1/2)

1. 4.with prof excel/MDHFDcompiled7AILZEZELT
% ./compile

2. 95&, run/DHIZEITI7A)Lwith prof excel MNERM, run/IZFHBE,

conv FSDT CPUPA.xlsm input.dat Jjob.sh pal/ pa2/ pa3/
pad4/ pab5/ pa6/ pa7/ results/ with prof excel

3. N\YFUITERITTEE
% pjsub job.sh

4. RITNET LIzbconvI7MILERIT, $HEoutput prof 1l.csv~
output prof 7.csvhEREIND,

% ./conv
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4. 527 )La—k with FFEZEPATR[tR{L (ExcelfE ) NDET(2/2)

5. output prof 1(~7).csvE&FSDT CPUPA.x1lsmZ7AINEBHDPCOHIE
l:jj_)l/g\\g\‘rb.\/l:l_lso
6. FSDT CPUPA.x1smZz%® 7LV L TExcelzfk&, LTFORDELSIZ, 70

tRAES, SHRREDIRIZENLDIEEICDOVNTOREAT7AT HEKDT, ThE
NEEWITOEREFHAREEEET 5.

| - BHERREES (700
P DtZ%%?‘EE?"(7D7 [emzzrsic<zzn | =)

FOtANe.(0~)EAALTLEE . o]
A7)

L—

il

o1



Re

1. EFTOI745(TXAN N, FHIEFHEZBPARRIL (ExcelfEA) I2&Y, T
A7 )L IR& -SBILGELY, (LinuxTIEEZPARIfREIFEZ FHA, )

2. Y—RI7A)bmain.fo0FEF# 2, SHARXMZBHICERELTIOI7M4IIL%
IRELZELY,

FXI0 DA infarrmtin Dracas Wa == et o M == 1

menm

wcimrEs
e




