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* https://www.frontistr.com/download

o« V—X2O—F, Windows371T71K, Docker, REVOCAP_PrePost

GitLab? 5

* https://gitlab.com/FrontISTR-Commons/FrontISTR

Githubh o
« https://github.com/FrontISTR

HPCIV 2T LOEEHRZNAIZT LAY A =L

« http://www.hpci-office.jp/pages/appli_frontistr

FrontISTRA BN T W5 Y —JL
« REVOCAP_PrePost
» FreeCAD7' 274 >~
FrontISTROD~ =277 )L
« (H) https://manual.frontistr.com/ja
+ (%) https://manual.frontistr.com/en
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Front ISTR
A7 followers @ Tokyo, Japan. & http:/jwww.rontistrorg/

(@ Overview [J Repositories 7 [ Projects @ Packages A People 3

Popular repositories

FEM_FrontiSTR

ial github mirror repository of FEM_FrontiSTR, a

@python W30 Yo

University
University of Tokyo
University of Fukui

+ University of Tsukuba

Teikyo University
Daido University
Ryukoku University

General constructors
Kajima, Taisei, Shimizu, Obayashi

Manufacturing companies
Fujitsu
Toshiba
Shinko Electric Industries
Mitsuboshi Belting
Railway Technical Research Institute
Industrial Technology Center of Fukui
Prefecture
JFE Steel

Samsung and more...
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+  heomw_solve 06 33 Solve b = Az by the Conjugate Gradient (CG) method

| with the left preconditioner:
| — +-| |hecmw_precond 33
+= 0. Choose the preconditioner M such that M ~ A

11 = heom_litine 0 — 0-a. by Incomplete LU factorization, M = LU,

| 0-b. by Diagonal block scaling,

+= heomw_get mesh +- |hecw_update_3_R \L or others

+-  |hecmw2fstr_mesh_conv

+- |fstr_init | 1. et o : iriitial o s mnd by phs vest
 lfstr roan initialize + |hecmw_solve SEND REGV 33 \ | . Set @ = x;,;: initial guess, and b: rhs vector.

| 2. Set MAXIT: maximum number of iterations,
+= T2 = heomn_Wtine ) and TOL: tolerance of convergence.

3.r=b— Az

+= ‘fstr linear_static analysis‘

| 3 — 7
- . do iter = 1, MAXIT

3
4
| i) Fi R A
- +=| |hecmw_InnerProduct R 6. 0= (w2
T
8
9

|

|

|

|

I

]
CG iter. 4= |

[

]

]

|
|
|
| |

| +-  |hecmw_solve 33

| + |hecmw_al | reduce R1

| += 11.201-274: Block LU

|

|

|

o

if (iter .eq. 1) then

|
| _
| | Pz
| | - - i
- | | 10. B =p/ps
T3 = heomw_Wtime () I — = L1 p=z+pp
|

CG iter. = 12.  endif

. 13 q=4p _ J{THINIMILIE
FrontISTRD 704 5 L& & 1. a=p/p.9

15, z=xz+ap, r=r—aq
16.  Compute the scaled residual norm,

B 3XRL—Fprecond_33&Ematvec_ 331, RESID = |[r||/|[b|l
ﬁ“'ﬁﬁ*ﬁiﬁ@ﬁ@&*&)éCGiﬂ(:BLVC 17.  if (RESID .le. TOL) exit do-loop
J—)LEhd, g = 19

19. enddo
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(RIS ETERS X T L)
128 -ERIEAEH8GFLOPSMIT7%1CPUH =Y 8B H
+64G[BPS=Byte per second]D AL AE!)

1 CPU 64 (=8x8) GFLOPS

64| -256G[BPSIDFvvi aAEl) .

137 8 GFLOPS

=34 fE (GFLOPS)

second) D{ED

Z DD aF lop/Byte;EE
. A EVOF—5#H

(AEVMREEZRTRHRIE. EEEREN0
per byte) D EZIZAEY) 1\ KR1iE (BPS=Byf

REBDHEIIHE)

Z @A 0OF lop/Byted &
Hi, BHBERETRT

(Flops
e per

EE A E (Flop/Byte)

BN TRITMELRES HRARED. TILFI
FTREEFRTES.
1/64 1/32 1/16 1/8 1/4 1/2 1 2 4
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® EUWe v
= = Q 77 1IVERR (“vue, *rb..) GRUEY a v ERR
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ARE B
&b w3 2 > B docker
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D He > > Byetc 7 Openacc_gpu
B -k 5, L L =ES S
> sty FIvF W
T=IYZIAN -] B Kot mester FIIRE W Fix compiler warmings in build
YRRy

. BED/\— RO FEECRBMEN ST FRTSOFHABEEINTNS
EEMITTS>F [ fugaku | ¥ SX-Aurora TSUBASAME]LT [SXAT2] 72 &,
AI— R (openacc_gpu) BEENITERDED(TUBAME, ABAD > X h—)L/EZEH)
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Frte Al AETRFHIFE E DO & i ZER(C U RAFE S &

2y 2

FrontISTR CFIFARTRETRARITHERE - BRY 1T - VILI——8&

: Analysis type Linear / Nonlinear, Static / Dynamic, Thermal stress
Seismic response analysis of icti i EEEHAIHIES | Geometry ol i -/ Jpdate i
Assembly model of a computer server 2 001] 3% Frictional contact between a belt and a driven pulley Contact Lagrange multiplier method / Augmented Lagrangian,
a soil-structure interaction model onta Finite slip contact, Friction
Structural dynamics \ i analysis, Steady state ics, Modal response
\ Heat transfer analysis Steady / Unsteady
| Material type | Hyper elastic, Visco elastic, Creep, Therl ic, Combined ing rule
M;a::;, ‘ Element type Tetra, He)fa, Pﬁsr;' Shell, Beam, Truss, Joint, Damper, Linear and quadratic interpolations,
o mode
Lg = Linear equation solver \ Iterative method(CG, BiCGstab, GPBIiCG, GMRES, GMRESR) / Direct method
l . ‘ \ it Block diagonal scaling, Block SOR, Block ILU(p), Block SAINV, Block RIF, AMG
I Utilities \User ine, Restart, Step control of boundary iti Mesh it Mesh refiner

Dynamic rolling contact between Wheel/Rail Arc welding simulation Compression of a mold model
for large-scale benchmark

\_ FrontISTRZFFR UTZARURARAT (C K D K S FIRSHSEH

FERRARATIBE DR \OIBIR IR CEE R OB — — X(CHIS UIe S X ST MR RN T 5D (CPUNR—X)
YEEDEEIT Y A T (ZPRTE L/RV\GPUIEMIE, MBI/ EIR (CEMIS CE DMRNEE

' v5.8
master - -
s (cpu) . 7 7>

.’ GPUNREE(®

b4

S A9 —(CiBkE LTz master” N
AR BIRR Ty T epny e - ---- >
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RRARF(CHITBGPUNS > DE A

®JCAHPC (BRRAZE-FIEATF) (C&BX—/{-0>E1—-HMiyabilh20254
1HI(GERBHIR
®Miyabi(INVIDIA GH200%#E# 95, EAFIONARIIEETE

OMlyablwqu\(LB W, BAROTINT—2a>200E0T, BRARBRT7IVT—33
> OGPURBATIESD ST

%FrontISTRODGPM bLiden—ix

NVIDIA GH200 Grace Hopper Superchip

I
I
! CPU LPDDRSX
: <480GB

I

1

1

(e

Grace
CPU

CPU LPDDRSX

4x
16x PCle-5
512GB/s

High-Speed
(0]

Hardware Coherency

GPU HBM3 or HBM3e
96GB HBM3

<4000GB/s
<4900GB/s

Hopper

Ml

3 18x NvLink 4
900GB/s

< 256 GPUs

mmmn

NVLink Network

GPU HBM3 or HBM3e
96GB HBM3
144GB HBM3e

NVIDIA GH2000D%5R;
https://resources.nvidia.com/en-us-grace-cpu/grace-hopper-superchip

2 Miyabih./—RiE

https://www.cc.u-tokyo.ac.jp/supercomputer/miyabi/system.php

Miyabi-G : 78.8 PFLOPS, 5.07 PB/s

1.3 PFLOPS, 608 TB/s

\

Miyabi-C

\ Mem: 96 GB (HBM3, 4.022 TB/sec)
o

InfiniBand NDR200
(200 Gbps)

InfiniBand NDR (400 Gbps), Full-bisection Fat-Tree

(CREMZE/—F)
KS Y
upermicro | | =38 PRIMERGY Server |
CPU+GPU: NVIDIA GH200 Superchip ;; m
CPU: NVIDIA Grace CPU: Intel Xeon CPU Max 9480 x 2 V/rwhk -
(72 27, 3.0 GHz, 117MB L3 Cache) (56 7, 1.9GHz, 112.5MB L3 Cache) x2 x 190
Mem: 120 GB (LPDDRSX, 512 GB/sec) x 1,120 Menm: 128 GiB (HBM2E, 3.2 TB/sec)
GPU: NVIDIA H100
66.9 TFLOPS, NVLink-C2C 450 GB/sec(}5 A1l =
’ o jeetiorslnl) InfiniBand NDR200
(200 Gbps)
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N= L 015
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Elapsed Time (sec

5,5005 8 (1.5

Mold055 (55M node

SEHEMRIRE) HE: Wisteria-A, Miyabi-G

Mold055 (55M node

] 3 CPU (time) 3 GPU (time) ] 3 CPU (time) 3 GPU (time)
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1M1% | g—"‘* S a—
40000 538 & °28
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Competitive advantage of HPCraft %/ SHINKO

Conventional HPCraft

This is not a picture, but a computational result !

176.26

89.702

73.143+00

HPCraft enables the use of large and fine mesh data (<20um, = wiring

width) to precisely reproduce the real physics phenomena. 3
. e A
Competitive advantage of HPCraft 1{R!DG!:'OSIPDHE
— | Filler : : e
®  (Carbon black or silica) Our product makes the simulation more realistic
1.0 :
3 Rubber polymer .
= (Natural or synthesized) Conventional
100nm 2
= 08 .
a A
3 i
@ 06 HPCraft
Conventional HPCraft:x320 larger calculation g
“ e‘\
= 04
£
§
S 02 . )
0.0f =" "
0.0 0.05 0.10 0.15

Nominal Strain

HPCraft can process vast experimental data from SPring-8 (Janan’s largest
synchrotron radiation facility), obtaining high accuracy and realistic results. =«
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Markets

Manufacturing industries:
Automobile, Construction,
High precision machinery,
Electric device

Our service reduce / eliminate the need for prototyping.

1M=100%=1,000,000
1B=1,000M=1,000,000,000
Before After 1M USD = 1.5
Compqny T case: (Millionaire = R E#&)

1B USD=1,500 {&M
R&D per new model

» Drastic reduction

Our Revenue

We charge some
percentages of
saved cost for prototype

prototype cost

From prototype

. Customers’ deal
to mass production

Time

38
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Financial Plan

® Capital Expenditure (US k$) Order
@ |nitial production (Salaries) 3,000.0 35
® Management (Salaries)
® Computer facilities (Cloud, S.C)  3,500.0 | | ap
® Operational Expenditure
® Development (Salaries) 2,000.0 | i
® Management (Salaries) =
® Computer facilities (Cloud, S.C) 1,500.0 | -
® Log Data (e.g., Roboto) 20
® Office space, utilities 1,000.0 |-
® PR (Public Relatfions expenses) 15
500.0 |
Yea Year 3 Year 4 Year 5
500.0 | 15
1,000.0 0

N Revenue mmm Operational Profit ====Number of Order
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