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Computational Life Science
using HPC

HPC: High Performance Computing

= Science using Supercomputer
Hardware
Simulation and Data Analysis

0. Infroduction to Supercomputing
1. 5tE8% : Capacity Biosupercomputing
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0. Introduction to Supercomputing

Moore's Law: REODHEH (B2 8891 7?)

Microprocessor Transistor Counts 1971-2011 & Moore’s Law 100,000,000
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Date of introduction
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HPC in Japan

K-computer
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Parallel Computing
Data Communication

Strong Scaling Capability Computing
HPC
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Weak Scaling Capacity Computing
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Capability Computing: Weak Scaling (9 %73)

Madden-Julian Oscillation prediction skill of a new-generation global model
demonstrated using a supercomputer

Observation Simulation
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Tomoki Miyakawa, et al., Nature Communications 5, 3769 (2014) Scalable



ab Initio simulation
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1. 5tE8% : Capacity Biosupercomputing
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F 6kl 2 (FiEReY 2 Capacity Computing
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ensemble simulation, landscape picture (data assimilation)

- JEFEEME  path ensemble (2D L 7 U HDEHE)
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Big Data in Life Science

Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts
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Rl (EiEmeY (2 Capacity Computing
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ensemble simulation, landscape picture (in a parameter space)

- JEEEME  Path ensemble (28D L 71 A DEHE)
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Data-driven simulation
vS. ab initio simulation
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Capacity Biosupercomputing
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2. £Rl% . Connection of Biological Layers
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CGGGCTTTTTTTTTCGACCAAAGGTAACGAGGTAACAACC
ATGCGAGTGTTGAAGTTCGGCGGTACATCAGTGGCAAATG
CAGAACGTTTTCTGCGTGTTGCCGATATTCTGGAAAGCAA
TGCCAGGCAGGGGCAGGTGGCCACCGTCCTCTCTGCCCCC
GCCAAAATCACCAACCACCTGGTGGCGATGATTGAAAAAA
CCATTAGCGGCCAGGATGCTTTACCCAATATCAGCGATGC
CGAACGTATTTTTGCCGAACTTTTGACGGGACTCGCCGCC
GCCCAGCCGGGGTTCCCGCTGGCGCAATTGAAAACTTTCG
TCGATCAGGAATTTGCCCAAATAAAACATGCGGGCTTTTT
TTTTCGACCAAAGGTAACGAGGTAACAACCATGCGAGTGT
TGAAGTTCGGCGGTACATCAGTGGCAAATGCAGAACGTTT
TCTGCGTGTTGCCGATATTCTGGAAAGCAATGCCAGGCAG
GGGCAGGTGGCCACCGTCCTCTCTGCCCCCGCCAAAATCA
CCAACCACCTGGTGGCGATGATTGAAAAAACCATTAGCGG
CCAGGATGCTTTACCCAATATCAGCGATGCCGAACGTATT
TTTGCCGAACTTTTGACGGGACTCGCCGCCGCCCAGCCGG
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Data-driven simulation

/

N

HPC Simulations

MERCE SN Ial—>3 )

data-based model J

-

o

Life Science Data Analysis

S22 L —3 3 VR AU 2 IERRARAT

dynamic system Y




STEA MRS | B8 DT
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data-based model ab initio model
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