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Progress of Supercomputing with our Projects

1997~2001

SR2201 (CP-PACS)
300GFLOPS

ADVENTURE Project
(JSPS)

Target DOF is 10M-

2011~2016

K Computer
10PFLOPS

HDDMPPS Project
(JST)

Target DOF is 10B-

2016~2018

Post Peta Computer
ExaFLOPS

SPPEXA Phase2(DFG)
- CREST (JST) Project

EXASOLVERS -
HDDMPPS
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Hand-Made Parallel Computer and Its Application to Computational Mechanics
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CPU: Pentium/133MHz

R — N ATXHEHL

Cache: 256KB

RAM: 64MB(32M SIMM x 2)
HDD: 1GB(Narrow SCSI)
SCSI I/F: Narrow, PCI

LAN I/F: 100Base-TX, PCI
Video I/F: VGA
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x4 STERE(QRE)S LUV IEFIZIE(Model 1: 200,388DOFs)

Num. of CPU CPU
Proc.  time[sec] Usage| %]
CM5 32 169.5 95.4
T3D 32 46.9 95.0
SR2201 32 10.9 38.2
WSC 15 85.4 85.3
PCs 32 33.7 83.5

5 R ETERREES LU HZEE(Model 2: 1,045,107 DOFs)

Num. of CPU CPU
Proc.  time[hour] Usage[%]
SR2201 32 85.3 96.0

PCs 32 300 95.6



History of ADVENTURE

ADVanced ENgineering analysis Tool for Ultra large REal world
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ADVENTURE : Open-source CAE packae

Module-based Architecture : 20+ modules
CAD-connection. Mesh Generation.
Domain Decomposition. FE-Solvers,
Visualization, Optimization, etc.

AdvIO, AdvTriPatch, AdvTetMesh,
AdvBCtool, AdvSolid, AdvVisual,
AdvCAD, AdvThermal,
AdvMagnetic, AdvForge,
AdvIimpact, AdvFluid, AdvIAgent,
AdvOpt, AdvShape, AdvMaterial,
AdvAuto,

http://adventure.sys.t.u-tokyo.ac.jp/

Andiam

T

It’'s open-source !



ADVENTURE system Ao PR E
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overview
Open source CAE software for large scale analysis and design
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Commercia

CAD

TriPatch

TetMesh

ADV_IO

Module-Based Architecture with ADVENTURE I/O
on Linux/Unix

http://adventure.sys.t.u-tokyo.ac.ijp/




Industrial apolications
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Cellar Phone Magnetic analysis (Trans)



HDDM Library for Post PetaScale Computing

Support System for Numerical Simulation
in Continuum Mechanics
* FEM and MPS (Moving Particle Semi-implicit Method)

Framework of HDDM DSL for Continuum
* Hierarchical system of CPU, .
GPU, Memory HDDMPPS Mechanics

* Library to optimize

 High performance parallel
performance for accelerator

solver for linear algebra

Whole building analysis by FEM Tsunami Simulation by MPS




Results of exascale scientific application

Capability computing Medical application
100 billion DOFs finite element analysis Electromagnetic field analysis of
using K comp a human body (300 million DOFs)
—

haanatichehdhonm

Disaster prevention
Tsunami run-up analysis
(400 million particles)

“Minister of Education Award” in the “university venture awards 2014”



A solution for the realization of

exascale simulation

 Development of ultra-high-resolution versatile scientific
computer graphics library
— to generate a "First-Detail-Image" for post-processing efficiently
— to support triangle and particle rendering
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FE Mesh
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100,000 pixel image (facet gradation paint)

2013 JSME Certificate of Merit for Best Presentation



"LexADV" Software Release!
http://adventure.sys.t.u-tokyo.ac.jp/lexadv/
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Free and open source scientific libraries for exascale simulation

TryDDM DDM-based linear equation solver library
EMPS Explicit MPS solver framework

VSCG Ultra-high-resolution scientific visualization library

WOVis Parallel offline surface rendering tool with VSCG

AutoMT A Library for matrix and tensor operations

OmniEyes Pseudo 3D visualization tool with omni-eye-position image files




